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ON  THE  VISCERAL   MANIFESTATIONS    OF   THE    ERYTHEMA 
GROUP  OF  SKIN   DISEASES. 

[third  papek.] 

By  William  Oslek,  M.D., 

OF  BALTIMORE. 

According  to  the  classification  of  recent  writers  under  the  erythe- 
mas— les  erythemes  of  the  French — are  included  simple  erythema, 
erythema  exudativum,  herpes  iris,  erythema  nodosum,  certain  of  the 
purpuras,  urticaria,  and  angioneurotic  oedema.  The  essential  process 
is  a  vascular  change  with  exudate,  blood,  serum,  alone  or  combined. 
While  five  or  six  of  the  affections  just  named  are  described  usually 
as  separate  diseases  they  belong  to  one  family,  and  are  characterized 
by  the  similarity  of  the  conditions  under  which  they  occur,  the  frequency 
with  which  the  lesions  are  substituted  the  one  for  the  other  in  the  same 
patient  at 'different  timps,  the  tendency  to  recurrence,  often  through  a 
long  period  of  years,  and,  lastly,  the  identity  of  the  visceral  manifesta- 
tions. In  the  latter  for  some  years  past  I  have  been  particularly  inter- 
ested, and  in  1895  I  published  a  series  of  eleven  cases,'  and  in  1900^  a 
second  series  of  seven  cases.  In  this  paper  I  shall  give  a  third  set  of 
eleven  cases,  and  shall  consider  the  features  presented  by  the  entire 
group  of  twenty-nine  cases. 

Eight  only  of  the  patients  were  under  ten  years  of  age;  thirteen  were 
between  the  tenth  and  twentieth  years.  There  were  eleven  females 
and  eighteen  males. 

The  seriousness  of  the  condition  is  attested  by  the  occurrence  of 
seven  deaths  in  my  series — 24.1  per  cent. 
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Case  XIX.  Onset,  with  erythema  over  cheeks  and  nose,  in  October, 
1889;  puffiness-  of  one  small  joint;  oedema  of  one  eyelid;  increase  in  the 
erythema  and  swelling  of  the  face;  marked  puffiness  and  stiffness  of  the 
hands;  recurring  attacks  of  erythema  of  the  face  and  local  infiltrations  in 
different  parts  of  the  body;  slight  fever;  in  March  very  high  fever,  to 
105°  F.;  much  swelling  and  infiltration  of  the  face  and  neck;  acute  neph- 
ritis; persistence  of  oedema  of  face;  death  by  uroemia  May  13,  1900. — 
Miss  C,  Pittsburg,  Pa.,  aged  fifteen  years;  seen  January  9,  1900. 
Father  neurotic.  No  rheumatic  history  in  the  family.  She  has  been 
a  very  healthy  girl;  is  well  grown.  She  began  to  menstruate  at  fourteen 
years.  Large  framed;  has  developed  rapidly.  Late  in  October,  one 
Sunday  returning  from  church,  an  erythematous  blush  of  both  cheeks 
was  noticed,  extending  to  the  bridge  of  the  nose.  It  was  thought  to  be 
due  to  the  sun,  as  it  was  a  very  hot  day.  As  the  congested  condition 
of  the  face  did  not  disappear,  a  dermatologist  was  consulted,  who 
pronounced  it  eczema  and  gave  her  an  application.  For  two  weeks 
subsequently  she  showed  a  slight  puffiness  over  the  tendon  of  the  left 
metacarpal  bone  of  the  middle  finger.  This  disappeared  quickly,  then 
followed  a  puffiness  of  the  left  eyelid,  and  in  a  few  days  of  the  right 
eyelid,  the  erythema  of  the  face  changing  in  appearance,  at  times  nearly 
fading.  The  eyelids  were  infiltrated  and  oedematous  (not  red).  The 
urine  was  repeatedly  examined  and  was  negative. 

Just  before  Christmas  the  face  became  very  much  more  swollen  and 
the  eyes  were  nearly  closed.  The  erythema  became  much  more  intense. 
On  Christmas-day  the  backs  of  both  hands  over  the  middle  metacarpal 
regions  were  very  puffy  and  oedematous  (not  reddened).  There  had 
been  no  itching  or  burning  of  the  face  or  hands.  She  had  one  attack 
of  pain  under  the  left  breast — pleurodynia,  the  physician  thought — 
quite  severe,  relieved  by  three  days'  rest  and  local  applications. 

Present  Condition.     The  patient  looks  remarkably  well. 

Face.  There  is  a  marked  erythema,  with  swelling  of  both  cheeks 
and  the  nose,  and  to  a  less  extent  over  the  chin.  It  had  a  purplish-red 
look  as  she  came  in  from  the  cold  air.  After  rest  in  a  warm  room  it 
became  of  a  brighter  red.  On  the  cheeks  it  extends  to  within  about 
1^  cm.  of  the  angle  of  the  mouth,  a  little  more  extensive  on  the  left 
than  on  the  right.  The  nasolabial  fold,  the  whole  of  the  under  lip,  and 
the  greater  part  of  the  upper  lip  are  uninvolved.  The  nose  is  involved, 
about  the  same  color  as  the  cheeks,  and  a  slight  extension  can  be  seen 
over  the  supraorbital  ridges,  a  swelling  and  a  slight  blush  of  redness. 
The  eyelids  are  at  present  only  a  little  puffy;  the  conjunctivae  are  slightly 
congested;  on  the  chin  the  patches  are  discrete;  individual  isolated  spots, 
slightly  infiltrated  and  a  little  raised,  and  extend  under  the  chin  and 
behind  the  ears.  There  is  no  ecchymosis.  The  tonsils  and  pharynx 
look  natural. 

The  left  hand  feels  stiff,  and  to  make  a  fist  is  painful.  On  the  back 
of  this  hand,  during  Christmas-week,  there  was  a  large  serous  infiltration 
of  a  few  hours'  duration.  There  is  now  only  a  slight  patch  of  erythema 
over  the  second  metacarpal  bone  of  the  middle  fingep.  On  the  back 
of  the  right  hand  there  are  a  few  scattered  patches.  On  the  back  of  the 
fingers  of  the  right  hand  there  are  raised  reddened  patches,  the  largest 
one  on  the  index. 

Dr.  Duhring,  of  Philadelphia,  saw  the  patient  the  next  day,  and 
regarded  the  rash  as  a  peculiar  form  of  erythema. 
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The  subsequent  history  of  the  ease  is  as  follows : 

On  February  6th  the  doctor  wrote:  "The  lobes  of  the  ears  have 
desquamated,  leaving  a  normal  appearance,  except  a  little  dry,  thin 
scale,  not  yet  loosened;  the  redness  and  puffiness  of  the  lobes  have 
disappeared.  The  upper  outer  angles  of  the  redness  of  the  cheeks  show 
a  tendency  to  desquamate;  a  little  roughness  of  the  skin;  thin,  scaly 
epidermis.  The  upper  lip,  which  was  blotchy,  has  desquamated,  the 
base  being  still  red.  The  contour  of  the  face  is  improved;  the  general 
erythema  of  the  cheeks  varies.  The  cedemas  and  infiltrations  change 
from  point  to  point:  upper  eyelids  slight,  one  elbow  from  time  to  time, 
both  knees  or  one  knee,  a  finger  or  the  back  of  the  hand.  On  Sunday 
afternoon  it  developed  beneath  the  tendo  Achillis  of  left  foot;  previous 
to  that  both  ankles  on  their  outer  aspects;  last  night  the  left  ankle,  the 
right  knee,  with  some  pain,  and  the  right  elbow  was  so  stiff  that  it  was 
difficult  for  her  to  use  her  knife  or  fork  with  that  hand  at  dinner. 
Occasionally,  when  the  oedema  is  more  prominent,  there  may  be  a 
feeling  of  heat  to  the  touch,  the  temperature  at  bedtime  ranging  from 
99.8°  to  100°  F.,  to  100.2°  F.,  to  100.4°  F.;  at  other  times  normal, 
morning  and  evening.  The  oedema  lasts  from  twenty-four  to  thirty-six 
hours,  the  back  of  the  left  hand  week  before  last  proving  to  be  the  most 
persistent.  This  morning  in  bed  she  had  free  movement  of  all  her 
joints,  showing  that  the  disturbance  of  yesterday  was  passing  away. 
As  a  rule,  toward  each  evening  she  feels  stiff,  it  may  be  in  the  extremities 
or  hands,  but  by  morning,  unless  the  oedema  is  prominent,  the  stiffness 
is  not  noticeable.  The  spaces  beneath  the  quadriceps  tendon,  the  tendo 
Achillis,  and  beneath  the  malleoli  of  the  ankles,  and  the  metacarpals 
are  the  points  now  where  the  swellings  occur.  The  eyelids  have  never 
been  so  bad  as  during  Christmas  holidays.  Locally  the  face  looks 
badly  enough.  Physically,  notwithstanding  the  recurring  oedema,  1 
consider  her  better  than  one  month  ago.  In  animation  and  general 
good  spirits  she  is  becoming  more  natural,  though  the  going  out  amOng 
people  requires  some  pluck  and  determination." 

On  February  19th  I  saw  the  patient  in  Pittsburg.  She  seemed  some- 
what better,  but  she  had  still  the  swelling  of  the  face  and  of  the  ear, 
and  occasionally  erythematous  patches  over  the  nose.  For  a  few  days 
she  had  had  a  little  fever,  up  to  100°  F.,  and  the  day  I  saw  her  she  was 
not  feeling  so  well  and  the  temperature  had  risen  to  103°  F.  The  spleen 
was  palpable.  Then  for  a  month  she  had  a  very  severe  attack  of  ex- 
tensive mflammation  of  the  skin  of  the  face.  She  had  high,  irregular 
fever,  ranging  to  105°  F.,  and  the  doctor  writes:  "The  force  of  the 
trouble,  wnatever  the  cause,  Expended  its  power  on  the  face  and  neck. 
No  clinical  picture  could  compare  with  it  in  my  experience,  except  that 
seen  in  erysipelas — I  mean  in  dimension,  appearance,  and  parts  in- 
volved. The  extremities  have  remained  perfectly  free.  The  sub- 
maxillary and  sublingual  glands — in  fact,  the  entire  circumference  of 
the  neck  was  distended.  The  infiltration  was  so  extensive  that  on 
March  2d  she  complained  of  pain  in  the  left  ear,  and  on  March  5th  the 
right  ear  was  in  the  same  condition,  marked  dulness  of  hearing,  and 
on  March  14th  paracentesis  of  the  drum  had  to  be  performed.  The 
drainage  reHeved  her."  The  temperature  did  not  begin  to  fall  until 
after  March  20th. 

On  April  10th  the  doctor  wrote:  "Her  condition  is  noTworse  than 
when  you  last  heard.    The  pathological  process,  whatever  it  is,  is  con- 
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fined  to  the  face  and  forehead.  The  rise  and  fall  in  the  morning  and 
evening  temperature  keeps  about  the  same,  varying  from  99.8°  to 
100°  F.  The  glands  of  the  neck  are  not  so  large.  There  is  some  oedema 
of  the  parts.  For  several  days  in  the  late  afternoon  she  is  having  a 
pretty  severe  frontal  headache,  which  prostrates  her.     Her  appetite  is 

§ood,  and  she  sleeps  well.  She  sits  up  a  little  every  day,  but  soon  tires, 
he  is  taking  a  dessertspoonful  of  Bashara's  mixture  with  a  sixtieth  of 
strychnine.  I  have  been  hoping  that  no  more  serious  complications 
might  arise,  but  it  is  evident  that  we  are  not  at  the  real  cause  of  the 
trouble.  The  report  of  the  urine  is  as  follows:  specific  gravity,  1016; 
considerable  amount  of  albumin,  a  few  red  blood  corpuscles,  hyaline 
and  waxy  casts. 

"Since  you  saw  her  there  has  been  but  one  outbreak  of  the  oedema 
such  as  appeared  at  the  beginning;  it  came  on  the  back  part  of  the 
left  hand  last  week,  and  persisted  for  twenty-four  hours." 

On  May  17th  the  doctor  wrote:  "During  the  latter  part  of  March 
and  the  first  part  of  April  she  was  gaining.  On  Easter  evening  there 
was  a  rise  of  temperature,  the  albumin  increased  rapidly,  and  nausea 
and  vomiting  became  very  distressing.  She  had  perforation  of  the 
drum  of  the  right  ear.  The  oedema  or  the  face  j)ersisted.  During  the 
last  week  of  life  the  left  eye  was  closed  entirely  and  the  left  half  of  the 
face  was  tense  with  oedema.  The  amount  of  urine  diminished  to  two 
and  a  half  ounces  in  the  twenty-four  hours.  The  mind  kept  clear. 
She  died  of  uraemia  on  Sunday,  May  13,  1900." 

This  case  and  No.  XXVI.,  which  presented  many  points  of  similarity, 
illustrate  the  very  grave  character  of  some  of  these  obscure  forms  of 
erythema.  Here  was  a  healthy  young  girl  of  good  family  history  who 
had  a  persistent  erythema  of  the  face  and  hands,  with  areas  of  angio- 
neurotic oedema;  then  three  months  later  a  more  severe  attack,  with 
fever  and  intense  swelling  of  the  face  and  an  acute  nephritis,  which 
proved  fatal  seven  months  after  the  first  appearance  of  the  erythema. 

Case  XX.  Attack  of  severe  colic;  admission  to  the  surgical  side  for 
suspected  appendicitis;  a  week  before  a  purpwic  eruption  on  the  legs, 
with  high-colored  urine;  rash  of  exudative  erythema  on  the  legs,  with 
here  arid  there  purpura;  no  involvement  of  the  joints;  acute  nephritis, 
aburuiant  albumin,  and  blood  casts,  and  a  small  amount  of  blood  in  the 
stools;  recovery.— This  case  is  particularlv  interesting  on  account  of  the 
fact  that  he  was  admitted  to  the  surgical  side  of  the  hospital  with 
abdominal  symptoms,  which  were  suspected  to  be  due  to  appendicitis. 

Milton  R.,  aged  fifteen  years,  admitted  March  14,  1900.  He  had 
been  a  healthy  boy;  never  had  rheumatism;  no  rheumatism  in  his 
family.  He  had  never  had  similar  attacks,  though  his  mother  said  he 
had  irregular,  colicky  pains  at  times,  and  once  of  such  severity  that  he 
vomited  with  it. 

Present  Ilbiess.  About  March  7th  he  noticed  himself  that  the  urine 
was  very  dark.  He  had  had,  a  week  or  so  before,  some  colicky  pains 
in  the  abdomen. 

With  the  highly  colored  urine  there  was  no  pain  in  the  back,  mictu- 
rition was  not  painful,  and  there  was  no  increased  frequency.  About 
the  same  time  it  was  noticed  that  his  legs  were  somewhat  swollen  and 
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peppered  with  red  spots,  which  continued  to  come  out  at  intervals. 
The  boy  had  been  going  to  school  and  had  seemed  quite  well  up  to 
this  attack. 

On  admission  he  was  a  well-nourished,  healthy-looking  boy.  There 
was  no  rash  upon  the  face.  S}'mmetrieally  arranged  on  the  arms  and 
elbows  and  about  the  wrists  and  hands  were  a  few  patches  of  a  rash, 
chiefly  discrete,  consisting  of  papules  1  to  3  mm.  in  diameter,  some 
distinctly  raised,  many  of  them  capped  with  small  vesicles,  which  in 
places  were  drying.  About  the  elbows  the  patches  were  larger,  more 
raised,  and  had  a  purplish-red  color.  They  varied  in  size  from  a  pin's 
head  to  5  cm.  in  diameter.  In  the  larger  areas  the  centres  were  more 
yellowish  in  color,  the  periphery  purplish  red.  The  color  did  not 
entirely  disappear  on  pressure. 

On  the  legs  there  was  an  extensive  symmetrical  rash  about  the  ankles 
and  knees,  the  patches  very  diffuse,  on  the  legs  more  discrete.  On  the 
outer  sides  of  the  legs  there  were  patches  3  by  1.5  cm.,  slightly  raised, 
and  these  presented  three  grades  of  color,  the  centre  whitish,  a  reddish- 
brown  staining,  and  then  a  zone  of  brighter  red.  Scattered  between  the 
larger  areas  were  some  distinct  purpuric  spots. 

Heart.  Apex-beat  in  fifth,  7  cm.  from  midsternal  line,  rather  diffuse, 
no  thrill,  soft  apex  systolic  murmur  heard  over  the  body  of  the  heart. 

The  abdomen  looked  natural,  soft  to  touch;  liver  not  enlarged;  spleen 
slightly  enlarged,  the  edge  distinctly  palpable  below  costal  margin. 
Slight  general  enlargement  of  lymphatic  glands;  reflexes  normal. 

The  urine  on  admission  was  blood-red,  specific  gravity  1014;  con- 
tained many  granular  casts,  large  and  small,  and  some  red  blood  casts; 
abundant  albumin.  I  remarked  to  the  class  the  first  day  how  interesting 
it  was  to  see  a  case  of  acute  hemorrhagic  nephritis  without  any  dimi- 
nution in  the  amount  of  urine,  with  no  swelling  of  the  face,  and  no  trace 
of  oedema.    The  temperature  was  100.5°  F. 

Blood.  Haemoglobin,  60  per  cent.;  red  blood  corpuscles,  4,156,000; 
leukocytes,  6800;  coagulation  time,  two  minutes  and  a  quarter.  On 
March  3d  blood  cultures  were  taken,  which  were  negative. 

The  rash  gradually  faded  and  no  fresh  spots  of  exudative  erythema 
appeared,  but  on  several  days  between  the  18th  of  March  and  the  1st  of 
.\pril  small  purpuric  spots  appeared,  some  minute  ones  on  the  palms 
of  the  hands. 

On  March  18th  the  patient  had  a  small  stool  containing  clear  mucus 
and  bright-red  blood. 

The  boy  progressed  very  favorably.  The  urine  on  the  17th  was 
1720  c.c.  The  bright-red  color  persisted,  and  began  to  clear  about 
March  22d.  It  remained  smoky  and  had  blood  in  it  up  to  the  middle 
of  May.  The  albumin  gradually  disappeared.  Red  blood  corpuscles, 
hyaline  and  granular  casts  were  seen  all  through  April. 

On  May  1 1th  the  condition  was  as  follows:  smoky,  1013;  acid 
reaction,  trace  of  albumin,  granular  casts,  red  blood  corpuscles,  red 
blood-celled  casts.  The  patient  was  reported  as  quite  well  in  the 
autumn. 

Case  XXI.  Otitis;  .•mrlling  of  the  hands  and  legs;  exten.nve  purpuric 
rash,  in  places  papular;  acute  nephritis,  udth  albumin,  tube  casts,  and 
blood;  cramps  in  the  abdomen  and  vomiting;  recovery;  subsequent  adviis- 
.tion  with  meningitis  from  the  otitis  media;  death. — John  D.,  aged  twelve 
years;  seen  April  24,  1900.    He  complained  of  running  from  the  left  ear 
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and  swelling  of  the  hands.  His  family  history  was  good;  no  similar 
troubles  that  he  knows  of;  no  rheumatism.  Except  summer  complaint 
when  he  was  two  years  old,  he  has  been  an  exceptionally  strong,  healthy 
boy;  has  had  no  acute  infectious  diseases.  About  two  weeks  before  he 
applied  at  the  Dispensary  he  had  a  running  from  the  left  ear.  Five 
days  before  application  his  hands  and  legs  became  very  much  swollen, 
and  he  could  not  put  on  his  shoes.  The  day  before  application  a  rash 
came  out  on  the  legs. 

Present  Condition.  Fairly  well-nourished  boy,  but  he  looked  anaemic. 
The  face  and  eyelids  were  somewhat  puffy.  Evidence  of  recent  epistaxis 
about  the  nostrils.  The  hands  looked  swollen  and  oedematous.  The 
pulse  was  rapid,  regular.  There  was  no  enlargement  of  the  heart. 
The  first  sound  was  rather  thudding,  and  the  second  pulmonic  was 
accentuated.  Temperature,  101°  F.  The  abdomen  looked  full;  the 
spleen  was  easily  palpable.    The  liver  was  not  enlarged. 

Below  the  knees  the  legs  were  much  swollen,  firm,  and  did  not  pit  on 
pressure.  There  was  an  extensive  petechial  rash,  papular  in  places,  but 
nowhere  with  much  swelling.  The  urine  showed  albumin  and  coarsely 
granular  tube  casts;  no  red  blood  corpuscles.  He  was  ordered  an  iron 
mixture. 

April  27th.  The  patient  came  again  to-day;  says  he  feels  very  much 
better.  The  oedema  of  the  legs  has  almost  gone  and  the  rash  has  faded. 
The  urine  shows  abundant  albumin,  numerous  coarsely  and  finely 
granular  and  hyaline  casts. 

May  1st.  Since  the  previous  note  the  patient  has  had  recurring 
attacks  of  severe  cramps  in  the  abdomen,  with  vomiting.  The  mother 
describes  the  material  brought  up  as  at  first  bloody,  tnen  black,  and 
later  yellow.    The  swelling  of  the  face  and  feet  is  almost  gone. 

4:th.  Patient  has  vomited  every  evening  since  the  last  note;  has  not 
vomited  to-day;  does  not  complain  of  any  pain. 

10th.  Patient  began  to  vomit  on  waking,  and  continued  to  do  so 
at  intervals  during  tne  morning. 

12th.  He  has  had  no  nausea  or  vomiting  since  the  last  note.  The 
legs  are  not  oedematous.    A  few  stains  of  the  purpura  remain. 

lAth.  The  urine  is  light  colored,  cloudy,  1  per  cent,  of  albumin  by 
Esbach,  and  contains  a  large  number  of  red  blood  corpuscles,  finely 
granular  casts,  and  casts  of  red  blood  cells. 

On  July  30th  the  boy  was  admitted  to  the  hospital  with  acute  menin- 
gitis from  the  otitis  media.  He  was  removed  by  his  parents  on  August 
1st,  and  he  died  a  few  days  later. 

Case  XXH.  Swelling  of  the  legs,  with  purpura  and  pains  in  the 
knees  and  ankles;  colic;  acute  nephritis,  with  blood,  albumin,  and  tube 
casts  in  the  urine;  recurring  attacks  of  purpura,  with  urticarial  wlieals; 
recovery. — ^Edna  C,  aged  six  years;  seen  May  11,  1900,  with  Dr. 
Richardson,  of  Bel  Air.  Family  history  good.  The  child  had  been 
well  and  strong;  never  had  rheumatism  or  chorea.  Five  weeks  ago, 
about  4  P.M.,  the  child  complained  of  pains  in  the  legs,  and  the  mother 
noticed  that  they  were  swollen,  and  dark  blotches  came  out.  The  legs 
became  swollen  as  far  as  the  knees,  and  it  was  difficult  for  her  to  move 
the  knees  and  ankles.  She  has  had  for  a  year  or  so  slight  colicky  pains 
in  the  stomach.  On  the  following  day  Dr.  Richardson  found  a  good 
deal  of  albumin  in  the  urine.  On  the  day  of  the  attack  the  urine  con- 
tained blood.     She  has  got  pale,  has  had  several  recurrences  of  the- 


osler:  erythema  group  of  skin  diseases.  7 

blotches  on  the  legs,  and  has  with  it  much  colic.  Yesterday  she  had  a 
very  severe  attack. 

She  is  a  fairly  well-grown  child;  looks  a  little  pale  and  brown,  partly 
sunburn.  Color  of  the  lips  pretty  good.  No  swelling  of  the  eyelids; 
no  puffiness  of  the  wrists.  The  tongue  is  clean;  no  swelling  of  the  joints. 
There  is  a  fresh  crop  of  blotches,  which  came  the  night  before  last. 
The  original  crop  was  more  than  this.  At  present  there  are  large  areas 
2  cm.  across,  slightly  raised,  e\-idently  fading  spots  of  urticana,  with 
purpura.  Then  there  are  in  addition  spots  of  simple  purpura  scattered 
between  these  large  areas.  The  purpura  extends  as  far  as  the  hips. 
The  spleen  is  not  palpable,  liver  not  enlarged.  The  apex-beat  is  within 
the  nipple  line,  no  thrill;  heart  sounds  are  clear.  The  urine  has  been 
albuminous  at  times. 

The  urine  to-day  had  a  specific  gravity  of  1024,  clear,  acid  reaction; 
contained  neither  albumin,  sugar,  casts,  nor  red  blood  corpuscles. 

March  13,  1903,  the  mother  writes  that  there  has  been  no  recurrence 
of  the  purpura. 

Case  XaIII.  History  of  attacks  of  pain  in  the  knees;  colicky  pains, 
ivith  nausea  and  vomiting  and  diarrhoea  for  many  years,  sometimes  with 
swelling  of  the  feet;  enlargement  of  the  spleen;  recurring  attacks  of  purpura, 
with  abdominal  pain  and  vomiting;  outbreaks  of  erythema;  recovery. — 
Sarah  E.  W.,  aged  fourteen  years,  admitted  September  10,  1900  (Med. 
No.  11859),  complaining  of  stomach  trouble.  Her  mother  had  had 
rheumatism.  She  herself  has  an  indefinite  history  of  rheumatism, 
irregular  pains,  and  has  had  three  or  four  attacks  in  which  her  knees 
have  been  painful;  no  swelling,  no  redness,  no  fever.  She  had  been 
subject  to  sore  throat,  especially  three  years  ago.  At  times  she  has  had 
attacks  of  vomiting.  The  child's  mother  states  that  she  was  well  and 
natural  until  the  attack  of  measles  at  her  fourth  month.  Ever  since 
she  has  had  two  serious  troubles :  first,  attacks  of  abdominal  pain,  with 
nausea,  vomiting,  and  diarrhoea;  and,  secondly,  skin  rashes,  which 
come  out  suddenly  and  then  fade  away.  They  are  usually  symmetrical. 
With  these  attacks  there  is  often  swelling  of  the  feet,  which  comes  very 
rapidly. 

For  three  weeks  she  has  been  ha^^ng  pains  in  the  abdomen,  and  for 
five  days  past  there  has  been  much  nausea  and  vomiting,  and  three  days 
ago  she  had  diarrhoea,  five  or  six  stools  a  dav.  She  felt  feverish,  had 
some  sweats  at  night,  and  loss  of  appetite.  She  has  had  to  get  up  at 
night  once  or  twice  to  pass  urine.  Eight  days  ago  the  feet  and  legs 
be^an  to  swell,  and  a  red  rash  broke  out  on  the  skin.  The  knees  were 
pamful,  and  her  eyes  at  the  same  time  became  puffy.  The  swelling  of 
the  legs  has  disappeared  and  she  has  been  a  good  deal  better. 

On  admission  she  was  a  small,  pale,  frail-looking  child,  not  anaemic, 
eyelids  slightlv  puffy.  The  temperature  was  100°  F.;  pulse  116,  slightly 
irregular.  There  was  a  somewhat  diffuse  heart-beat  in  third,  fourtli, 
and  fifth;  on  palpation  a  systolic  thrill;  on  auscultation  a  blowing 
systoHc  bruit  transmitted  to  the  axilla;  accentuation  of  the  pulmonic 
second.  The  abdomen  looked  natural;  the  fiver  was  not  enlarged;  the 
spleen  was  fully  2  cm.  below  the  costal  margin.  There  was  slight 
oedema  of  the  feet  and  ankles,  and  there  was  a  fading  rash  on  the  knees, 
elbows,  over  the  clavicles  and  ankles.  Some  of  these  spots  were  dis- 
tinctly purpuric.  One  above  the  left  external  malleolus  was  a  bluish 
spot,  looking  like  a  bruise. 
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September  13th.  Had  an  attack,  with  great  coldness  of  the  feet  and  a 
burning  sensation  in  the  pit  of  the  stomach,  which  increased  so  that 
at  10  P.M.  she  had  a  great  deal  of  abdominal  distress.  A  fresh,  brilliant- 
red  rash  in  raised  patches  came  out  on  both  buttocks,  extending  down 
the  thighs,  and  on  both  elbows.  The  abdominal  pain  persisted  that 
night,  and  at  6  a.m.  she  vomited,  at  first  curds,  later  a  greenish  fluid, 
and  about  9  o'clock  mucus  mixed  with  blood. 

14th.  There  is  this  morning  an  abundant  purpuric  rash  over  both 
buttocks,  extending  down  the  thighs,  up  the  back  on  each  side,  over 
the  elbows,  and  the  upper  arms.  The  rash  is  raised,  and  the  individual 
spots  have  distinct  margins.  On  the  right  elbow  there  is  a  bluish-red 
discoloration,  which  is  painful  to  the  touch.  There  is  no  pain  or 
swelling  in  the  joint  itself.  She  had  to  have  morphine.  Throughout 
the  day  she  vomited  several  times. 

Blood.  Red  blood  corpuscles,  3,680,000;  leukocytes,  10,000;  haemo- 
globin, 75  per  cent. ;  blood  coagulation  time,  four  minutes. 

Urine.     Specific  gravity,  1012;  no  albumin,  no  blood,  no  tube  casts. 

15^^.     The  rash  is  very  extensive  over  the  back.    Some  of  the  pur- 

f)uric  areas  are  infiltrated  and  raised  and  measure  5x3  cm.  There  is  a 
ittle  swelling  in  the  left  elbow-joint  to-day.  There  are  red  blotches  on 
the  thumbs  and  over  the  knuckles.  The  spot  where  the  hypodermic 
needle  was  inserted  is  surrounded  by  a  hemorrhage. 

16^^.  The  swelling  of  the  left  elbow  has  disappeared.  There  is  a 
fresh  erythema  on  both  forearms.  P>om  this  time  the  patient  im- 
proved. There  was  a  good  deal  of  pigmentation  and  staining  left  by 
the  hemorrhages.  She  was  discharged,  feeling  quite  well,  on  Septem- 
ber 24th. 

Case  XXIV.  Erythema  mid  purpura;  acute  nephritis;  general 
oedema;  persistence  of  the  albumin  for  two  months;  gradual  recovery. — 
Morris  S.,  aged  three  years,  Hebrew;  admitted  December  20,  1900, 
with  swelling  of  the  face,  abdomen,  penis,  and  legs.  There  was  nothing 
of  any  moment  in  his  family  history;  no  rheumatism.  He  was  healthy 
as  a  baby;  had  a  sore  navel  for  some  time.  When  two  years  old  he  had 
diphtheria,  a  severe  attack,  not  followed  by  any  swelling  of  the  feet. 
With  this  exception  the  child  has  been  very  well.  He  has  grown  and 
thriven,  eats  heartily,  and  drinks  three  large  cups  of  coffee  in  the  day! 
Three  days  ago  the  father  noticed  some  red  spots  on  the  back  of  the 
left  hand,  which  looked  like  bites  of  insects.  At  the  same  time  there 
was  swelling  of  the  wrists  and  back  of  the  neck.  That  night  the  swelling 
became  worse  and  the  spots  extended  and  formed  large  blotches.  The 
father  said  the  wrists  looked  as  if  they  had  been  scalded.  On  the 
following  day  the  spots  appeared  on  the  legs  and  body  and  became 
darker.    The  penis  became  oedematous. 

I  saw  the  child  at  my  out-patient  clinic  and  made  the  following  note: 
There  is  well-marked  purpura  over  the  legs  and  around  the  crests  of 
the  ilia,  and  there  is  a  general  subcutaneous  oedema  of  a  brawny  char- 
acter. The  skin  of  the  penis  is  oedematous.  The  swelling  and  oedema 
which  had  been  so  marked  on  the  wrists  has  disappeared  and  has  left 
a  brownish-red  stain.  The  abdomen  is  large;  there  is  dulness  in  the 
flanks;  no  percussion  wave.  Some  oedema  of  the  lower  part  of  the  back. 
On  the  outer  surface  of  the  skin  of  the  right  arm  there  are  stains  of  a 
purpuric  rash.  Examination  of  the  urine  showed  a  large  amount  of 
albumin,  but  no  tube  casts. 
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The  child  was  taken  home  by  its  father  the  same  afternoon,  but 
returned  three  days  later  with  general  anasarca  and  signs  of  slight  fluid 
in  the  abdomen.  The  child  looked  \ery  well.  The  face  was  only 
slightly  swollen,  the  eyelids  a  little  puffy.  The  urine  had  a  specific 
graWty  of  1023,  dark  yellow  in  color,  and  there  were  a  few  casts  and 
much  albumin.  Throughout  the  month  the  dropsy  persisted  to  a  slight 
extent,  but  gradually  disappeared.  A  very  careful  daily  study  of  the 
urine  was  made,  particularly  with  reference  to  the  percentage  of  albu- 
min and  urea.  The  amount  of  albumin  varied  through  January'  from 
0.1  to  0.3  per  cent.  On  the  17th,  18th,  and  19th  of  February  the  amount 
increased  rapidly,  reaching  on  the  20th  1  per  cent.  There  were  no  tube 
casts.  On  March  5th,  for  the  first  time,  the  urine  was  free  from  albimiin. 
Then  again,  from  the  2oth  to  the  30th,  the  albumin  returned,  and 
reached  on  the  28th  0.5  per  cent.  From  that  time  on  the  albumin  was 
absent,  and  he  was  discharged  April  21st  in  good  condition.  I  heard 
on  March  1,  1902,  that  the  patient  has  remained  perfectly  well. 

Case  XXV.  For  the  first  six  years  qf  life  recurring  attacks  like 
nettle-rash;  then  to  the  tenth  year  freedom;  in  tenth  and  eleventh  years 
recurrence  of  the  rash  in  larger  blotches  and  much  swelling  of  the  face 
and  eyes;  recurring  attacks  oj  severe  spasmodic  croup,  having  no  special 
relation  to  the  skin  rash;  twice  with  these  attacks  there  has  been  swelling 
of  the  throat;  lately  viarked  swelling  of  the  soft  palate  and  uvula;  swelling 
of  the  feet  and  of  the  face;  no  nephritis. — N.  D.  D.,  aged  fourteen  years, 
Lafayette,  Ala.;  sent  May  6,  1901,  by  Dr.  Love.  When  three  weeks 
old  red  splotches  came  out  all  over  him  and  itched  like  nettle-rash; 
lasted  three  weeks.  It  recurred  periodically  until  he  was  six  years  old. 
He  never  passed  six  months  without  an  attack;  sometimes  they  would 
occur  quite  frequently.  He  had  no  pain  in  the  abdomen  with  the  attacks, 
no  vomiting.  From  the  age  of  six  to  ten  years  he  was  perfectly  free 
from  the  attacks.  At  ten  years  the  trouble  reappeared,  and  recurred 
periodically  until  he 'was  eleven  years  old.  Good  health  until  the 
thirteenth  year,  when  the  disease  returned.  The  "splotches"  were 
larger  and  there  was  swelling  of  the  eyelids  and  face.  About  six  weeks 
ago  the  inside  of  the  throat  began  to  swell,  chiefly  the  uvida  and  the  soft 
palate,  and  there  was  oedema  of  the  outside  of  the  neck.  He  has  had 
one  attack  also  in  the  left  auditor}-  canal.  The  last  attack  was  ten  days 
ago.  The  feet  began  to  swell  and  he  could  scarcely  get  his  boots  on. 
The  face  was  a  little  swollen  in  this  attack. 

The  family  historj'  is  good.  The  father  has  a  quinine  idiosj-ncrasy, 
and  cannot  take  even  a  few  grains  without  having  a  skin  rash.  An 
uncle  also  has  the  same  pecuharity. 

He  is  a  healthy-looking  boy,  of  good  color.  No  swelling  of  the  face 
to-day.  The  remnant  of  an  urticanal  spot  just  above  the  right  eyebrow. 
The  only  eruption  at  present  is  above  the  popliteal  space  on  the  left 
side,  where  there  is  a  large  spot  extending  across  the  lower  third  of  the 
thigh,  measuring  8  x  10  cm.  It  is  reddened,  prominent,  greatly  infil- 
trated, the  margins  localized  and  distinct;  a  dusky  red  color,  in  places 
of  a  more  vivid  red;  very  hot.  In  one  or  two  places  the  margins  look 
a  little  less  red.  The  hyperemia  is  extreme,  and  pressure  fflls  up  at 
once.  There  is  nothing  at  present  in  his  throat;  no  other  spots  any- 
^\here. 

The  heart  sounds  are  clear;  arteries  not  sclerotic.  Pulse  is  good. 
Haemoglobin,  80  per  cent.    Urine:  no  albumin,  blood,  or  tube  casts. 
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All  through  his  life  he  has  been  subject  in  the  winter  to  attacks  of 
severe  spasmodic  croup,  which  have  not  apparently  had  any  relation 
to  the  skin  rash.  It  has  recurred  at  intervals  all  his  life,  twice  with 
marked  swelling  of  the  throat.  It  commences  with  difficulty  in  breath- 
ing, and  lasts  twenty  or  thirty  minutes.  He  will  call  and  say  he  is 
about  to  choke.  Wet  cloths  about  the  throat  relieve  it.  No  cough 
with  it. 

May  8th.  The  swelling  in  the  patch  of  the  day  before  yesterday  has 
subsided.    There  is  left  a  bluish-green  stain  like  a  bruise. 

I  heard  from  Dr.  Love  on  February  23,  1903.  The  boy  is  very  much 
better.  He  has  had  no  attack  for  two  months.  He  took  calcium  chloride 
for  a  long  time  with  benefit;  recently  camphor  in  three-grain  doses  four 
times  a  day,  which  seems  to  have  had  a  very  satisfactory  influence. 

Case  XXVI.  Onset  in  September,  1901,  vnth  erythema  of  the  nose 
and  cheeks;  extension  to  the  elbows  and  arms,  usually  in  the  form  of 
wheals,  but  some  spots  purpuric;  chill,  followed  by  consolidation  of  the 
lower  lobe  of  left  lung;  protracted  fever;  enlargement  of  the  lymphatic 
glands;  delayed  resolution  of  the  pneumonia;  urine  clear  in  the  attack; 
gradual  recovery;  in  May,  1902,  onset  of  acute  nephritis;  uraemia;  death 
in  a  convulsion. — L.  E.,  aged  twenty-four  years;  seen  at  Pittsburg,  Pa., 
on  February  6,  1902,  with  Dr.  Litchfield.  Her  family  history  was  good; 
no  rheumatism;  no  tuberculosis.  She  had  been  a  very  robust  girl;  no 
serious  illnesses.  Toward  the  end  of  the  summer,  when  at  the  Thousand 
Islands,  a  rash  began  on  the  face,  chiefly  on  the  nose  and  cheeks.  It 
looked,  the  doctor  said,  like  lupus  erythematosus.  It  persisted,  and 
troubled  her  a  great  deal.  Dr.  Fox,  of  New  York,  who  only  saw  her 
once,  writes  that  he  thought  it  looked  like  an  acute  lupus  erythematosus. 
It  spread  in  patches  to  the  body,  particularly  about  the  elbows  and  on 
the  arms.  The  patches  were  red,  sometimes  raised,  and  would,  at 
times,  come  out  like  wheals.  Before  Christmas  she  had  a  very  violent 
outbreak,  and  many  of  the  spots  became  purpuric,  and  on  the  arm  the 
doctor  said  there  were  spots  which  looked  almost  like  the  eruption  of 
vaccinia.  On  December  27th  she  had  a  chill,  and  on  the  third  day 
consolidation  of  the  left  lower  lobe  was  found.  The  temperature  was 
104°  F.  From  the  fifth  and  sixth  days  there  was  a  drop  in  the  temper- 
ature. On  the  twelfth  day  it  dropped  to  98°  F.;  then  it  gradually  rose, 
and  from  the  twelfth  to  the  twenty-sixth  day  it  ranged  to  105°  F.  Then 
the  other  lung  became  involved.  There  was  very  little  cough,  particu- 
larly after  antipneumococcic  serum  was  given.  There  were  no  true 
chills.  The  mind  was  clear,  as  a  rule.  For  the  past  three  weeks  the 
temperature  has  ranged  about  101°  F.,  with  no  very  great  drops.  The 
pulse  has  been  from  112  to  120;  respirations  22  to  40;  mind  clear;  no 
delirium.  The  right  lung  has  been  clearing.  The  left  lower  lobe  has 
been  solid  for  some  weeks.  About  two  weeks  ago  the  left  leg  became 
swollen,  and  she  had  a  thrombus  in  the  femoral  vein.  For  ten  days 
the  lymphatic  glands  throughout  the  body  have  peen  a  little  enlarged 
and  tender. 

At  the  time  of  my  visit  the  patient  looked  thin  and  pale.  There  was 
no  sign  of  any  rash  on  the  face,  but  there  was  erythema  of  the  skin  of 
the  tnighs,  mottled  and  patchy,  and  in  places  a  little  raised.  There 
was  no  purpura.  The  left  leg  was  swollen,  but  was  no  longer  tender. 
She  had  complete  consolidation  of  the  lower  lobe  of  the  left  lung,  with 
tubular  breatning  and  a  few  r^les.    The  fremitus  was  not  very  marked. 
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1  put  in  a  needle  in  two  places,  but  got  nothing.  The  Widal  reaction 
was  negative.  The  sputum  was  a  little  rustv,  and  I  had  some  examined. 
There  were  pneumococci,  but  no  tubercle  bacilli. 

The  urine  was  examined  repeatedly,  and  there  was  occasionally  a 
faint  trace  of  albumin,  but  notning  special.  She  was  anaemic,  and  on 
January  29th  blood  count  showed:  red  blood  corpuscles,  3,310,000; 
haemoglobin,  46  per  cent.;  leukocj'tes,  6000.  The  patient  gradually 
improved  through  March  and  April,  and  seemed  to  be  gettmg  quite 
well.  In  May  sne  went  to  Atlantic  City,  where  she  improved  rapidly. 
Toward  the  end  of  the  month  an  acute  nephritis  came  on,  without  any 
special  exposure;  the  urme  was  scanty,  high  colored,  contained  blood 
and  tube  casts  and  much  albumin.  There  was  fever,  101°  to  102°  F.;  no 
skin  rash.  I  saw  her  with  Dr.  Marvel  shortly  after  she  had  had  a 
ursemic  convulsion.    She  died  within  a  week  of  the  onset  of  the  nephritis. 

Case  XXVII.  From  infancy  recurring  attacks  of  colic,  sometimes 
with  vomiting;  recurring  attacks  of  blotclies  (erythema)  on  the  skin  of 
face  and  arms;  at  the  time  of  examination  a  spot  of  erythema  capped 
with  blister. — Dorothy  B.,  aged  thirteen  years,  referred  to  me  by  Dr. 
Charlton,  of  Savannah,  Ga.,  Jime  18,  1902,  for  a  peculiar  trouble  in 
her  stomach.  She  was  healthy  when  born,  was  a  healthy  child,  and  has 
grown  and  developed  well.  The  family  liistorj'  is  good;  no  special 
peculiarities.  Since  infancy  she  has  had  a  peculiar  stomach  trouble, 
recurring  attacks  of  nausea,  and  colic-like  pain.  The  attacks  recur  at 
irregular  intervals,  a  week  or  two  apart,  sometimes  a  number  in  suc- 
cession, and  then  she  ^^^ll  be  free  for  several  weeks.  She  will  appear 
perfectly  well,  will  eat  a  good  meal,  and  an  hour  or  so  aften\ard  will  say: 
May  I  0:0  and  lie  down  ?  I  have  a  pain  in  my  stomach."  The  attacks 
are  chieflv  in  the  morning.  The  abdomen  seems  tender  and  the  coUc 
at  times  has  been  severe  enough  to  make  her  cry  out.  It  has  been  a 
source  of  constant  worry,  and  nothing  has  ever  seemed  to  do  her  any 

food.  At  times  she  has  had  verj'  obstinate  vomiting  with  the  attacks, 
[er  mother  says  the  pain  is  always  in  the  pit  of  the  stomach.  When 
four  or  five  years  of  age  she  had  a  very  bad  attack  of  "ivy  poisoning." 
This  spring  some  red  spots  came  out  on  the  neck,  and  she  has  had 
them  recurring  ever  since.  They  occur  on  the  face  and  arms  as  red 
blotches,  and  then  become  cap|>ed  with  little  blisters. 

The  patient  is  a  healthy-looking  girl;  color  good;  tongue  clean.  The 
abdomen  is  soft,  natural  looking;  spleen  not  enlarged;  stomach  not 
dilated;  no  enlargement  of  the  liver.     No  sensitiveness  anywhere  on 

f)ressure.  The  heart  is  not  enlarged;  the  first  and  second  sounds  are 
oud.  There  is  a  soft  systolic  murmur  at  the  base.  The  skin  seems 
everywhere  clear,  except  on  the  left  foot,  just  above  the  middle  toe. 
Here  there  is  a  raised,  infiltrated,  reddened  spot  about  5x5  mm., 
capped  with  a  small,  clear  blister.  This,  her  mother  says,  is  the  t^-pical 
appearance  of  the  rash.  When  the  attacks  are  bad  a  number  of  these 
appear  on  the  face  and  neck,  and  they  come  out  on  the  extremities, 
looking  at  first  like  hives,  and  then  are  capped  by  the  little  blisters. 
The  urine  is  clear;  no  blood. 

A  letter  from  her  mother,  March  22,  1903,  states  that  the  child  has 
improved  vQry  greatly,  and  has  been  very  free  from  that  colic,  and  has 
had  no  return  of  the  skin  trouble. 

Case  XXVIII.  For  two  years  recurring  attacks  of  purpura,  chiefly 
on  the  legs;  severe  attack  three  months  before  admission,  with  colicky 

VOL.  127,   NO.   1.— JANDABY,  1904.  2 


12  osler:  erythema  group  of  skin  diseases. 

pains,  vomiting,  diarrhoea,  and  arthritis;  in  the  last  attack  diarrhoea  was  a 
marked  feature,  with  the  passage  of  blood  from  the  bowel. — A.  S.  A.,  aged 
twenty-six  years,  white,  single,  lawyer,  Montgomery,  W.  Va.;  admitted 
February  12,  1902,  complaining  of  skin  disease  and  stomach  trouble. 
No  similar  trouble  in  family;  no  purpura.  Patient's  father  has  chronic 
diarrhoea.  Usual  diseases  of  childhood.  Typhoid  fever  in  1898,  slight 
attack,  but  followed  by  a  gastric  (enteric?)  trouble  lasting  about  four 
months.  Patient  was  in  bed  altogether  about  six  months.  He  has  had 
occasionally  swollen  and  tender  joints.  One  attack  of  swelling  and 
pain  about  tendo  Achillis.  Appetite  and  digestion  good  prior  to  present 
illness.    Tendency  to  constipation.    Denies  lues  and  gonorrhoea.  Habits 

food.  Average  weight,  160  pounds.  Present  weight,  14Q  pounds, 
'atient  first  noticed  the  purpuric  eruption  on  his  legs  in  the  spring  of 
1901,  two  years  ago.  At  this  time  the  spots  were  very  small  and  sit- 
uated only  below  the  knees,  especially  about  the  ankles.  At  this  time 
the  patient  had  no  nausea,  vomiting,  or  diarrhoea;  no  arthritis.  Dur- 
ing the  summer  of  1901  the  patient  had  indigestion  and  constant 
recurrences  of  purpura;  no  arthritis;  some  nausea,  vomiting,  and  pain. 
At  no  time  was  he  confined  to  his  bed  or  compelled  to  give  up  his  work. 

In  December,  1901,  the  patient  had  his  first  severe  attack,  which  kept 
him  in  bed  for  about  a  week,  and  was  soon  followed  by  another  of  about 
the  same  severity  and  duration. 

For  eleven  months,  until  November,  1902,  the  patient  was  well;  then 
he  had  very  severe  abdominal  pain,  with  diarrhoea,  nausea,  and  vomit- 
ing, followed  by  arthritis  and  a  hemorrhagic  eruption  on  his  legs.  He 
was  forced  to  give  up  work  and  go  to  bed,  and  until  New  Year's 
there  were  recurring  attacks. .  During  the  last  month  or  six  weeks  he 
has  been  at  work,  but  has  been  feeling  badly,  with  arthritis  and  purpura, 
some  "indigestion,"  and  pain. 

The  attacks  are  all  of  the  same  character.  The  patient  first  noticed 
the  purpura  on  his  legs  or  arms  (at  first  it  was  only  on  his  legs  below 
knees,  but  is  now  on  thighs  above  the  knees,  and  on  hands  and  arms, 
particularly  on  extensor  surfaces),  accompanied  with  a  mild  arthritis. 
The  joints  are  "sore  and  stiff,"  but  he  can  use  them.  This  is  followed 
by  a  severe  pain  in  his  left  side  and  left  half  of  abdomen,  passing  over 
middle  line  in  a  narrow  band.  The  pain  is  fixed,  not  radiating,  and  of 
a  cramp-like  character;  sometimes  requiring  morphine  by  the  mouth 
or  hypodermically  for  relief.  The  pain  usually  lasts  about  two  days. 
Following  the  pain  the  patient  has  diarrhoea  and  usually  nausea  and 
vomiting.  The  vomiting  is  the  last  event  in  the  series,  and  about  the 
time  it  begins  the  purpura  fades,  leaving  brownish-yellow  stains. 

The  joints  attacked  are  usually  the  ankles  and  knees.  In  the  last 
outbreak  the  left  hand  (metacarpophalangeal  joints)  was  involved,  and 
his  wrists,  never  his  elbows,  shoulders,  or  hips.     Last  November  the 

Eatient  passed  considerable  blood  per  rectum  of  a  very  dark  color.  He 
as  never  had  hsematemesis  or  haemoptysis.  Slight  epistaxis.  No 
haematuria  or  bleeding  from  gums  or  mucous  membranes.  He  has 
grown  quite  pale  in  each  attack,  and  loses  flesh  rapidly,  but  regains  it 
quickly. 

Present  Condition.  Well  nourished,  but  pale.  Examinaljon  of  heart, 
lungs,  and  abdomen  negative.  There  is  a  purpuric  eruption  on  back 
of  hands  and  arms,  more  on  right  arm  than  on  left,  and  on  extensor 
than  on  flexor  surfaces;  same  on  feet  and  legs  up  to  the  groins.    Tender- 
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ness  and  subjective  feeling  of  stiffness  in  left  hand  (metacarpophalangeal 
joints)  and  right  wrist.  Blood  pressure,  145  mm.  of  Hg.  Red  blood 
corpuscles,  4,280,000;  leukocytes,  7600;  haemoglobin,  65  per  cent, 
(von  Fl.).  Blood  coagulation  time,  six  and  a  half  minutes.  Urine 
negative. 

On  February  13,  1902,  I  made  the  following  note:  Patient  is  pale, 
sweating  profusely.  Tongue  furred.  Skin  of  face  clear.  Gums  not 
swollen;  a  little  red  line;  no  blue  line.  There  is  a  fading  purpura  on  the 
arms;  spots  not  raised,  brownish,  leaving  stains,  chiefly  on  flexor  surface. 
No  purpura  on  trunk  and  back.  On  the  legs  there  are  numerous  stains 
of  fading  purpura  over  feet  and  extensor  surfaces.  The  spots  are  larger 
on  the  legs.    All  are  now  fading.    Joints  nowhere  red  or  swollen. 

Circulatory  System.  Slight  sclerosis  of  arteries.  Apex  beat  visible 
in  fourth  left  interspace,  just  inside  nipple.  Soft  murmur  at  apex  with 
first  sound  and  over  body  of  heart,  not  propagated  to  axilla. 

Abdomen  looks  natural;  nowhere  painful;  a  little  tender  in  spots  over 
colon.  Spleen  not  enlarged.  Liver  not  enlarged.  Appendix  not 
palpable.  Superficial  glands  not  enlarged.  He  was  ordered  calcium 
chloride. 

February  14:th.     Blood  coagulation  time,  six  and  a  half  minutes. 

16/^.  Purpura  has  almost  disappeared.  Patient  has  improved  very 
rapidly.  On  his  discharge  a  few  days  later  the  patient  looked  very  well ; 
blood  coagulation  time  was  three  minutes. 

Case  XXIX.  Acute  otitis;  arthritis;  recurring  attacks  of  colic,  with 
occasional  vomiting;  hemorrhage  from  the  bowels;  purpura;  acute  neph- 
ritis; recovery. — March  7,  1903,  E.  F.,  aged  five  years,  seen  with  Dr. 
Hamburger,  to  whom  I  qm  indebted  for  the  notes. 

Personal  History.  He  had  a  prolonged  attack  of  summer  diarrhoea 
two  years  ago.  It  followed  an  attack  of  otitis.  For  the  past  two  weeks 
he  has  had  pain  in  the  ears.  Last  Wednesday  (to-day  being  Saturday) 
there  was  a  discharge  from  both  ears.  Fever  has  persisted  off  and  on 
since  the  onset.  This  morning  he  was  unable  to  stand  on  his  feet 
because  of  pain.  Teniperature,  100.5°  F.  There  is  a  purulent  discharge 
from  the  right  ear.  Heart  sounds  are  clear.  Examination  of  the  lungs 
negative.  The  spleen  is  not  palpable.  There  is  no  tenderness  in  the 
abdomen.  The  dorsum  of  the  right  foot  is  swollen,  not  reddened,  but 
very  tender  on  palpation.  There  is  some  tenderness,  but  no  swelling 
over  the  left  foot. 

March  8th.  The  patient  had  a  restless  night.  His  temperature  rose 
to  102°  F.;  this  morning  it  is  99.7°  F.;  pulse,  104.  He  has  complained 
of  pain  in  the  wrists  and  in  the  interval  between  the  thumbs  and  first 
fingers.  He  has  pain  in  the  abdomen,  accompanied  by  vomiting  of  the 
milk.    Heart  sounds  are  clear. 

9/^.  The  patient  was  unable  to  retain  food  yesterday,  and  he  has 
vomited  this  morning  the  nourishment,  as  well  as  some  bile  independent 
of  taking  food.  Throughout  the  night  he  has  cried  because  of  inter- 
mittent pain  in  the  abdomen,  referred  now  to  the  left  half  and  to  the 
umbilical  region.  His  temperature  this  morning  is  99.6°  F.  The  tongue 
is  heavily  coated.  There  is  a  decided  foetor  oris.  Every  few  moments 
he  cries  out  with  pain  in  the  abdomen,  which  lasts  a  few  minutes,  then 
disappears,  only  to  return  in  from  ten  to  twenty  minutes.  He  rolls  over 
in  the  dorsal  decubitus  in  these  paroxysms.  The  joints  are  no  longer 
sensitive.    The  abdomen  looks  natural.    The  left  half  is  sensitive  on 
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palpation,  particularly  in  the  iliac  region,  while  above  in  the  upper  half 
a  fine  gurgling  can  be  detected.  The  abdomen  is  exquisitely  tender 
during  the  painful  period.  Following  an  enema,  a  quantity  of  blood, 
sufficient  to  discolor  the  water  a  deep,  dark  red,  was  ejected  with  some 
fecal  material.  Early  this  morning  he  had  a  small  movement  (a  couple 
of  scybalaj)  without  blood.  For  the  past  four  or  five  days  the  ears  have 
been  irrigated  with  1.44  of  bichloride  of  mercury  to  one  quart  of  water 
three  times  a  day. 

loth.  The  boy  had  considerable  pain  during  the  night.  Yesterday 
afternoon  about  3.30  he  passed  about  one  ounce  of  pure  blood.  This 
morning  he  is  comfortable.  Pulse,  120;  temperature,  98°  F.  The 
tongue  is  coated,  but  it  is  clearing  at  the  tip  and  sides.  There  is  no 
gurgling  over  the  abdomen.  There  are  no  petechise.  He  is  being  fed 
on  albumin  water,  and  toward  evening  is  given  a  starch  and  laudanum 
enema. 

11/^.  The  pain  returned  about  noon  yesterday.  It  was  so  intense 
that  at  5.30  p.m.  the  starch  and  laudanum  enemas  were  resumed.  He 
had  two  stools,  composed  mainly  of  blood  and  in  part  of  the  enema. 
The  night  was  restlessly  spent  in  pain.  Early  in  the  morning  he  passed 
a  bloody  stool.  The  temperature  this  morning  was  97.8°  F.;  pulse,  108. 
To-night  the  temperature  is  98.6°  F.;  pulse,  93.  The  day  was  relatively 
comfortable  and  tree  from  pain,  but  this  afternoon  about  6.30  the  colic 
returned  with  such  intensity  that  the  patient  cries  out.  There  is  no 
skin  eruption.  The  starch  and  laudanum  enemas  are  being  discon- 
tinued and  he  is  being  given  paregoric,  half-ounce,  every  two  hours. 

12th.  The  colic  continues  this  morning.  He  has  had  two  stools 
to-day,  one  being  composed  of  narrow,  long  casts,  dark  brown  in  color, 
evidently  composed  of  changed  blood.  The  other  stool  contains  curded 
milk,  blood,  a  little  mucus  and  some  fecal  matter. 

Urine  acid,  1026,  yellow,  no  albumin,  no  sugar. 

13/^.  He  had  a  great  deal  of  pain  during  the  night.  This  morning 
at  ten  he  was  given  one-half  ounce  of  castor  oil.  At  3.20  p.m.  he  had  a 
stool  approaching  the  normal.  To-night  another  movement  of  blood 
and  fecal  matter.  The  day  was  quite  comfortable,  but  beginning  at 
about  8.30  the  colic  returned.  Paregoric,  twenty  drops,  and  aeodonzed 
tincture  of  opium  every  two  hours. 

14^^.  The  boy  was  very  restless  until  3  a.m.;  from  that  time  on  he 
has  been  comfortable.  He  had  a  normal  movement  this  morning  and 
another  this  afternoon  without  blood.  This  afternoon  he  had  very 
slight  pain. 

19^^.  Last  night  a  slight  eruption  was  noted.  To-day,  scattered 
over  the  legs,  feet,  and  buttocks,  are  fine  petechia,  and  on  the  calf  of 
the  left  leg  there  is  a  bluish  ecchymosis  about  2.5  x  1  cm.  in  diameter. 
On  both  elbows  there  is  an  eruption  formed  by  the  coalescence  of  rose- 
colored,  slightly  raised  papules.  He  has  lost  his  appetite.  The  tongue 
is  again  li^tly  coated. 

20th.  The  little  fellow  had  an  uncomfortable  night,  being  restless 
and  complaining  of  pain  in  the  abdomen.    This  morning  his  appetite  is 

Eoor.  Temperature,  98.8°  F.  The  petechias  persist,  and  in  addition 
e  has  a  subcuticular  steel-blue  ecchymosis  over  the  right  hypothenar 
region.  It  is  here  that  he  complains  of  pain.  The  eruption  on  the 
right  elbow  has  almost  disappeared,  leaving  little  brownish  discoloration. 
On  the  left  it  still  persists,  although  less  evident.     On  pressure  it  is 


osler:  erythema  group  of  skin  diseases.  15 

not  entirely  effaced,  still  leaving  a  browmsh  color.  The  urine  is  yellow 
and  looks*  a  little  smoky;  acid,  1009;  moderate  flocculent  sediment, 
containing  a  few  hyaline  casts  and  red  blood  corpuscles;  albumin  is 
present.  His  diet  is  now  again  limited  to  soft  food.  Castor  oil 
IS  administered,  and  calcium  chloride,  10  grains,  three  times  a  day  is 
being  given. 

24:th.  The  boy  is  again  comfortable.  He  is  very  hungrj';  he  looks 
pale.  The  eruption  has  disappeared,  with  the  exception  of  a  bluish 
discoloration  on  the  calf  of  the  left  leg,  representing  the  old  ecchymosis. 
The  cohcky  pain  during  the  foregoing  illness  occurred  in  paroxysms 
at  intervals  var^-ing  from  five  minutes  to  an  hour.  On  the  12th  the 
pain  was  almost  continuous.  Between  the  attacks  the  little  fellow 
would  fall  asleep,  only  to  be  awakened  by  pain,  which  caused  him  to 
roll  about  in  great  discomfort.  So  severe  was  it  that  he  would  cry  out. 
The  left  lateral  decubitus  and  Mng  on  his  face  were  the  favorite  posi- 
tions during  the  painful  periods.  The  abdomen  was  exquisitely  tender 
during  the  colic.  Throughout  the  illness  the  abdomen  was  slightly 
distended.  The  spleen  was  not  palpable.  The  constant  feature  was  a 
fine  gurgling  detected  by  palpation  of  the  left  half  of  the  abdomen, 
particularly  in  the  upper  quadrant.  The  days  were  relatively  comfort- 
able, with  the  exception  of  the  12th,  when  the  pain  was  almost  con- 
tinuous. The  colic  appeared  toward  evening,  increased  in  severity 
through  the  night,  reaching  its  maximtun  between  midnight  and  three 
o'clock;  then  a  decrease  in  its  intensity  and  a  more  comfortable  morning. 

April  7th.  A  specimen  of  the  urine  sent  from  Atlantic  City,  where 
the  patient  went  March  28th,  is  pale  yellow,  with  a  moderate  flocculent, 
grayish  sediment,  containing  many  red  corpuscles,  some  round  granular 
cells,  and  an  occasional  hyalogranular  cast,  lOOS;  albumin  present, 
0.5  per  cent. 

llth.  The  patient  returned  from  Atlantic  City,  having  gained  weight 
and  looking  ver}'  well.  Although  the  complexion  is  good,  the  con- 
junctivae look  a  little  pale.  While  in  Atlantic  City  he  once  suffered 
from  a  Uttle  pain  in  his  abdomen,  and  his  mother  noticed  a  few  "spots" 
on  his  legs.  The  urine  of  to-night  is  pale  yellow,  acid,  1008;  small 
flocculent  sediment,  containing  many  red  blood  corpuscles,  a  few 
hyahne  casts.    Albumin  is  present. 

15/^.  The  patient  has  been  in  bed  and  on  strict  milk  diet,  in  spite  of 
his  dislike  for  this  food.  To-day  he  was  much  nauseated  and  vomited 
directly  after  taking  food. 

IQth.  The  urine  is  brown  and  smoky  and  deposits  a  reddish-brown 
sediment  containing  blood,  some  round  granular  cells,  and  granular 
casts,  1024;  contains  much  albumin.  Very  little  fluid  has  been  taken 
during  the  last  twenty-four  hours. 

From  the  time  he  improved  the  albumin  lessened.  There  were  very 
few  tube  casts,  and  at  the  date  of  the  last  report,  May  10th,  he  was 
doing  well,  though  still  kept  in  bed  and  on  a  milk  diet  as  precautionary 
measures. 

A  criticism  has  been  made  on  my  previous  papers  that  I  had  jumbled 
together  a  motley  group  of  cases,  some  of  purpura,  some  of  angioneurotic 
oedema,  others  of  peliosis  rheuraatica;  others,  again,  of  exudative 
erythema.     I  did  so  on  purpose,  for  I  was  seeking  similarities,  not 
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diversities,  and  I  refrained  as  much  as  possible  from  the  use  of  specific 
terms,  often,  indeed,  not  knowing  what  to  call  a  case  watched  for  a 
long  period.  What,  for  instance,  shall  we  call  Case  II.,  which  I  studied 
at  intervals  for  six  years — purpura,  erythema,  angioneurotic  oedema, 
or  urticaria?  The  lesions  varied  from  time  to  time,  but  there  could 
be  no  question  that  all  of  them,  with  the  extraordinary  visceral  symp- 
toms, were  manifestations  of  one  and  the  same  cause.  Or  Case  XXVI., 
beginning  with  simple  erythema,  then  crops  of  urticaria,  and  an  exu- 
dative erythema  with  purpura  and  vesiculation  ?  In  Cases  XIX.  and 
XXVI.  the  most  expert  dermatologists  were  in  doubt  as  to  the  nature 
of  the  lesions,  and  could  only  say  that  it  was  a  peculiar  type  of  erythema. 
On  the  other  hand,  the  members  of  the  erythema  group  have  not  all 
the  same  etiology,  and,  indeed,  as  is  well  known,  the  individual  members 
have  a  very  diverse  etiology.  For  example,  the  urticaria  of  chole- 
lithiasis, of  an  ague  paroxysm,  that  caused  by  eating  shell-fish  or 
strawberries,  the  urticaria  of  hydatids,  and  an  asthma  attack  has  the  same 
clinical  and  anatomical  features,  though  caused  by  a  variety  of  poisons 
— bacterial,  protozoal,  vegetable,  and  metabolic.  It  is  not  unlikely 
that  the  poison  in  itself,  of  whatever  kind,  is  of  less  intrinsic  importance 
than  certain  transient  aspects  of  cell  metabolism.  In  the  first  place, 
there  is  no  constancy  of  action  of  the  same  poison  in  different  persons, 
or  even  in  the  same  person  at  different  times.  This  is  notoriously  the 
case  with  the  animal  and  vegetable  substances  causing  urticaria.  In 
the  second  place,  the  chronic  forms  of  urticaria  probably  illustrate  a 
morbid  and  persistent  sensitiveness  of  the  cutaneous  vessels  to  poisons 
of  either  intestinal  or  tissue  origin.  And,  thirdly,  the  importance  of 
the  local  status  is  shown  in  that  remarkable  form  of  urticaria  which 
comes  on  after  exposure  to  cold.  So  long  as  the  face  is  at  a  temperature 
above  60°  F.  the  patient  is  all  right;  exposure  at  40°  F.  is  followed  at 
once  by  an  outbreak  of  urticaria.  And,  lastly,  a  peculiarity  that  may 
be  transmitted  through  several  generations,  as  in  angioneurotic  oedema, 
which  is  only  urticaria  "writ  large,"  must  either  be  a  morbid  suscep- 
tibility of  tissue  or  an  inherited  peculiarity  of  metabolism,  or  both 
combined. 

The  relation  of  the  erythemas  to  infective  processes  is  interesting. 
Certain  types  of  exudative  erythema  behave  like  an  acute  febrile  disease, 
and  Diihring,  of  Constantinople,  has  described  an  epidemic  form.  In 
many  of  the  fevers — typhoid,  pneumonia,  rheumatic  fever,  etc. — there 
may  be  symptomatic  erythemas.  The  severer  forms  of  purpura  urticans 
with  arthritis  and  colic  (Henoch's  purpura  and  the  peliosis  rheumatica) 
may  run  an  acute  febrile  course  with  heart  complications.  Many  of 
the  graver  cases  of  purpura  have  followed  an  acute  infection,  puerperal 
fever,  gonorrhoea,  etc.,  and  in  No.  V.  of  my  series  the  patient  had 
recently  had  gonorrhoea,  and  in  Nos.  XXI.  and  XXIX.  there  had  been 
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otitis  media.  The  rheumatic  poison  is  probably  responsible  for  very 
many  cases.  But  in  a  very  large  group  the  condition  persists  for  so 
many  years,  as  in  Cases  II.,  XIV.,  XV.,  and  XXVII.,  that  an  infective 
process  is  out  of  the  question. 

The  visceral  lesions  are  most  diverse  in  situations  and  form,  and 
vary  a  good  deal  with  the  character  of  the  eruptions.  It  has  to  be  borne 
in  mind  that  certain  skin  lesions  are  associated  secondarily  with  diseases 
of  the  internal  organs.  Purpura  of  a  severe  type  is  very  common  in 
Bright's  disease;  urticaria  and  purpura  in  cirrhosis  of  the  liver  and 
cholelithiasis;  urticaria  in  asthma,  and  all  forms  of  erythema  with  the 
chronic  valvular  lesions  of  the  heart  in  children.  It  may  not  always  be 
easy  to  say,  particularly  in  asthma,  which  is  the  primary,  whether  the 
urticaria  has  preceded  the  asthma,  or  vice  versa. 

The  complications  form  two  great  groups — the  angioneurotic  and  the 
inflammatory.  To  the  former  belong  the  swellings  of  the  fauces,  the 
cedema  of  the  glottis,  the  changes  in  the  bronchial  mucosa,  causing 
asthma,  and  the  colic,  which  is  probably  due  to  localized  oedema  of  the 
gastrointestinal  walls;  to  the  latter  the  more  serious  complications, 
endocarditis,  pericarditis,  pleurisy,  pneumonia,  and  nephritis,  but,  as 
it  is  not  easy  to  make  a  sharp  distinction  in  all  instances,  it  will  be 
better  to  discuss  the  complications  according  to  the  organs  attacked. 

Cerebral.  In  two  cases  there  were  brain  symptoms,  active  delirium 
in  Case  I.  at  the  time  of  recurring  attacks,  while  in  Case  XV.  there 
were  five  or  six  attacks  of  aphasia  and  hemiplegia,  and  the  cerebral 
and  cutaneous  manifestations  lasted  for  thirteen  or  fourteen  years!  It 
seems  not  improbable  that  these  transient  attacks  were  due  to  vascular 
changes  in  the  brain,  the  counterpart  of  those  occurring  in  the  skin. 
An  analogous  condition  is  met  with  in  Raynaud's  disease,  of  which  I 
have  reported  a  remarkable  instance,'  with  repeated  attacks  of  mono- 
plegia, aphasia,  and  hemiplegia,  alternating  or  occurring  at  the  same 
time  with  the  local  syncope  or  asphyxia  of  the  fingers  and  toes. 

Respiratory.  Swelling  of  the  fauces  and  lar}Tix  may  cause  severe 
dyspnoea  and  attacks  like  croup.  In  the  family  I  described  with  angio- 
neurotic oedema  two  members  died  of  oedema  of  the  glottis.  In  Case 
XXV.  of  the  series  the  lad  had  much  swelling  of  the  fauces  and  croup- 
like attack,  twice  accompanied  with  swelling  of  the  throat  and  neck, 
evidently  due  to  oedema. 

The  association  of  asthma  with  urticaria  and  other  skin  diseases  of 
the  erythema  group  has  long  been  known,  and  one  of  the  last  papers  of 
our  lamented  friend  Dr.  F.  A.  Packard  dealt  with  this  subject.'  It 
seems  to  be  most  frequent  with  urticaria.  There  was  no  instance  in 
my  series,  though  in  Case  II.  there  was  a  persistent  catarrh  of  the 
smaller  tubes  leading  to  emphysema. 

>  The  Ajibbican  Jocbmal  op  the  Mkdical  SasNCKs.  1891.  *  Ibid.,  1896. 
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Three  of  the  patients  had  severe  pneumonia.  In  Case  II.  it  occurred 
toward  the  close  of  the  remarkable  illness  of  five  years'  duration.  In 
Case  XL  the  child  died  of  croupous  pneumonia  a  month  after  the 
onset  of  the  third  attack  of  purpura.  It  was  impossible  to  say  whether 
there  was  any  connection  between  the  two  diseases.  In  Case  XXVI. 
there  was  a  protracted  pneumonia  following  directly  upon  a  severe 
outbreak  of  exudative  erythema.  It  is  likely  that  the  recurring  skin 
lesions,  the  pleuropneumonia,  the  phlebitis,  the  general  glandular 
enlargement,  and  the  fatal  nephritis  were  due  to  one  and  the  same 
poison. 

Cardiac.  Acute  endocarditis  seems  a  rare  complication.  I  saw  an 
instance  in  Philadelphia,  and  there  are  a  good  many  cases  in  the  liter- 
ature, usually  in  the  intense  arthritic  purpura  (peliosis  rheumatica). 
Only  three  cases  in  my  series  had  heart  murmurs,  and  in  none  of  the 
patients  was  it  likely  that  endocarditis  existed.  Pericarditis  occurred 
as  a  terminal  event  in  Case  II. 

Gastrointestinal  Symptoms.  One  of  the  most  constant  features  in 
this  whole  group,  occurring  in  twenty-five  of  the  cases,  is  the  recurring 
attacks  of  colic,  sometimes  with  vomiting,  sometimes  with  diarrhoea, 
occasionally  with  the  passage  of  blood.  The  association  of  attacks  of 
colic  with  outbreaks  of  urticaria  has  long  been  known.  Analyzing  the 
series  here  reported  there  were  eight  cases  in  which  the  colic  occurred 
alone  with  the  outbreak  of  the  skin  lesions;  in  fifteen  there  were  in 
addition  gastric  attacks,  nausea  and  vomiting,  and  in  five  diarrhoea, 
and  in  eight  blood  occurred  with  the  colic.  The  colic  is  severe,  and  the 
attacks  may  persist  for  an  hour  or  more  and  may  require  morphine  for 
relief.  The  diagnosis  of  renal  colic  was  made  in  one  case  (II.),  and  in 
Case  XX.  the  patient  was  admitted  to  the  surgical  ward  for  appendicitis. 
Two  interesting  associations  of  the  colic  may  be  referred  to  here.  In 
certain  cases  of  angioneurotic  oedema,  a  malady  which  belongs  to  this 
erythema  group,  colic  is  a  special  feature,  and  in  the  family  I  reported 
almost  all  of  the  cases  throughout  the  five  generations  had  colic  with 
the  outbreaks  of  the  oedema.  Still  more  interesting  is  the  relationship 
which  this  condition  bears  to  those  obscure  cases  of  recurring  colic  and 
gastrointestinal  crises  in  children,  many  of  which  I  believe  belong  to 
this  group.    Take,  for  example,  the  following  case: 

Charles  E.  D.,  aged  thirteen  years,  referred  to  me  by  Dr.  Dick,  of 
Salisbury,  Md.,  on  February  8,  1903,  complaining  of  attacks  of  severe 
cramps  in  the  abdomen,  which  have  recurred  at  intervals  for  nine 
years.  At  first  they  occurred  every  month  or  two,  and  were  associated 
with  vomiting  of  green  bile.  Now  he  does  not  vomit.  Of  late  years 
they  have  recurred  with  much  greater  frequency,  so  that  now  he  never 
passes  a  week  without  an  attack.  So  far  as  I  can  make  out  there  is 
nothing  in  the  diet  which  ever  makes  any  difference.     He  is  better  in 
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warm  weather,  and  more  often  has  the  attacks  in  damp  weather,  in 
winter,  and  after  prolonged  exertion.  He  never  has  any  diarrhoea. 
He  has  had  swelUng  of  the  joints,  occasionally  has  had  growing  pains 
and  pains  about  the  knees.  The  attacks  begin  abruptly.  Occasionally 
he  has  a  little  premonition  in  the  way  of  uneasy  sensations.  The 
doctor  states  that  he  writhes  about  the  floor  in  the  attack  and  doubles 
himself  into  a  knot  and  squirms  about  the  floor  like  a  snake.  As  the 
father  expresses  it,  the  contortions  are  awful.  Last  week  he  had  an 
attack  every  day,  but  not  of  great  severity,  and  this  is  the  rule.  Attacks 
at  long  intervals  are  always  more  severe.  The  examination  of  the 
child  was  negative.  The  urine  was  negative,  except  that  the  morning 
specimen  showed  a  slight  trace  of  albumin.  The  child  was  not  ver\' 
well  grown,  and  looked  pale  and  delicate.    The  spleen  was  not  enlarged. 

Naturally  I  asked  particularly  about  the  occurrence  of  hives  or  of 
any  other  skin  rash,  or  the  occurrence  of  arthritis,  but  the  history 
was  entirely  negative.  What  is  particularly  interesting  about  the  case 
is  the  fact  that  his  mother  had  similar  attacks  during  her  early  life, 
wliich  lasted  until  she  reached  puberty.  The  boy  has  three  sisters, 
each  one  of  whom  suffered  in  early  life  severely  with  hives,  but  had 
no  abdominal  pains. 

Cases  XVin.  and  XXVII.  show  the  connection  of  this  type  of  colic 
in  children  with  the  condition  under  discussion.  For  years  there  were 
attacks  of  colic  of  great  obscurity.  In  the  former  case  the  child  was 
admitted  with  a  typical  outbreak  of  purpura  and  erythema;  in  the 
latter  the  skin  lesions  have  lately  given  a  clue  to  the  nature  of  the 
protracted  abdominal  attacks.  In  angioneurotic  oedema  the  patients 
may  have  colic  alone  without  the  giant  urticaria.  In  children  recurring 
colic  with  nausea  and  vomiting  may  be  sometimes  a  gastrointestinal 
counterpart  or  equivalent  of  a  cutaneous  attack,  as  they  certainly  are 
in  angioneurotic  oedema,  and,  as  I  think,  we  may  take  it  for  granted 
they  were  in  Cases  XVIII.  and  XXVII. 

Renal.  In  fourteen  of  the  cases  there  was  acute  nephritis,  indicated 
by  albumin  and  numerous  tube  casts,  and  in  seven  cases  blood.  In 
Case  VII.  there  was  albumin  without  any  blood  or  tube  casts.  In  two 
cases  the  picture  was  that  of  an  acute  nephritis  with  dropsy.  The 
seriousness  of  the  nephritis  is  shown  by  the  fact  that  of  the  seven  deaths 
among  the  twenty-nine  patients  five  died  of  uraemia.  The  importance 
of  the  poisons  causing  the  skin  lesions  of  the  erj'thema  group  is  not 
sufficiently  recognized  as  a  cause  of  acute  nephritis.  Dickinson  makes 
no  mention  of  it  in  his  article  in  Allbutt's  System,  and  in  most  of  the 
other  systematic  writers  there  is  a  corresponding  silence  on  the  subject. 
The  nephritis,  as  a  rule,  comes  on  at  the  height  of  the  skin  lesion,  or 
it  may  follow  within  a  week  or  ten  days,  or  even,  as  in  Case  XXVI.,  a 
couple  of  months  after  the  subsidence  of  the  skin  lesion.    There  may 
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be  no  dropsy  even  with  an  intense  nephritis  (Case  II.)-  The  oedema 
of  the  skin  lesion  may  simulate  the  puffiness  of  the  face  in  renal  dropsy. 
This  was  very  marked  in  Case  XXV.  The  photograph  sent  by  Dr. 
Ijove  showed  a  typical  renal  facies,  but  in  this  boy  the  urine  had  never 
been  albuminous.  Five  of  the  fourteen  cases  of  nephritis  died  with 
ursemic  symptoms.  With  reference  to  the  skin  lesions  in  the  renal  cases, 
in  four  purpura  alone  was  present;  in  three,  purpura  and  urticaria; 
in  two,  purpura,  urticaria,  and  erythema;  in  one,  purpura,  erythema, 
and  oedema;  in  one,  at  various  times  purpura,  simple  erythema,  urti- 
caria, and  localized  oedema  were  present;  in  one,  oedema  and  erythema, 
and  in  two,  purpura  and  erythema.  Purpura  was  the  most  constant 
lesion,  occurring  in  thirteen  of  the  fourteen  cases  with  nephritis.  It 
is  interesting  to  note  that  there  was  not  an  instance  of  nephritis  with 
oedema  alone,  and  I  have  never  met  with  it  in  pure  cases  of  angio- 
neurotic oedema. 

The  morbid  anatomy  of  this  type  of  nephritis  has  not  been  very 
carefully  studied,  and  I  have  no  post-mortems  on  any  of  the  fatal  cases 
in  my  series.  Dr.  W.  T.  Watson,'  of  Baltimore,  has  reported  a  remark- 
able case  in  a  girl,  aged  ten  years,  who  had  had  for  two  or  three  months 
transient  pains  in  the  abdomen.  On  the  evening  of  January  28th  she 
had  a  chill,  followed  by  vomiting  and  fever;  on  the  31st,  patches  of 
erythema  and  maculse;  on  February  1st,  arthritis;  on  February  2d, 
purpuric  spots;  on  February  3d,  acute  nephritis.  On  March  1st  there 
was  an  aggravation  of  the  condition  with  blood  in  the  urine.  On 
March  5th  there  was  almost  complete  anuria,  followed  by  general 
anasarca  and  death  on  the  12th.  There  was  no  endocarditis.  The 
spleen  was  enlarged  and  firm.  The  kidneys  were  immensely  enlarged, 
measuring  each  12  x  7  cm.  The  cortices  were  pale,  the  striations 
distinct,  the  glomeruli  prominent  as  gray,  translucent  nodules,  almost 
like  miliary  tubercles.  There  were  some  small  hemorrhages.  Dr.  W. 
McCallum,  who  made  the  autopsy,  reports  that  microscopically  the 
kidney  shows  extensive  degeneration  in  the  renal  epithelium.  Many 
tubules  are  partly  filled  with  desquamated  and  degenerated  epithelial 
cells,  while  the  lining  of  others  is  ragged  and  shows  fatty  change.  The 
tubules  contain,  besides  the  desquamated  cells,  many  hyaline  casts, 
or  are  sometimes  filled  with  red  blood  corpuscles.  The  glomeruli  form 
the  most  striking  feature  in  the  section.  The  Malpighian  tuft  is  in 
almost  everyone  much  compressed  by  the  new  growth  of  a  mass  of  cells 
in  the  area  of  the  capsular  space  which  forms  a  crescentic  mass.  These 
cells  lie  in  a  connective-tissue  network,  which  is  continuous  with  the 
connective  tissue  outside  the  capsule.  They  have  often  small,  sub- 
divided, capsular  spaces  lined  by  capsular  epithelium,  suggesting  that 

1  Maryland  Medural  Journal,  1903. 
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the  original  capsular  space  was  merely  invaded  by  this  new  growth. 
Dr.  McCallum  tells  me  that  the  case  belongs  to  a  group  which  has  been 
lately  described  under  the  name  of  adhesive  glomerulonephritis,  in 
which  there  is  not  only  a  proliferation  of  the  epithelial  cells,  but  also 
a  new-growth  of  connective  tissue  in  the  capsules. 

x4.rthritis  or  arthritic  pains  were  present  in  seventeen  cases.  The 
joint  lesions  were  slight,  as  a  rule;  in  no  case  was  there  severe  poly- 
arthritis. The  relation  of  the  rheumatic  poison  to  the  arthritis  and  the 
other  lesions  is  clear  enough  in  some  cases,  but  we  cannot  say  that  the 
arthritis  is  a  hall-mark  by  which  we  can  always  recognize  the  rheumatic 
poison.  A  great  many  of  the  cases  of  arthritic  purpura  or  the  peliosis 
rheumatica  have,  I  believe,  nothing  to  do  with  the  poison  of  rheumatism. 
On  the  other  hand,  erythema,  with  or  without  purpura  and  arthritis, 
may  be  in  children,  as  are  endocarditis,  tonsillitis,  and  subcutaneous 
fibroid  nodules,  manifestations  of  the  rheumatic  poison — links  in  the 
rheumatic  chain. 

Hemorrhages  from  the  Mucous  Membranes.  There  may  be  recurring 
severe  attacks  of  epistaxis,  as  in  Case  X.;  more  frequently  they  are 
slight.  With  the  colic  blood  may  be  passed,  usually  in  small  amounts; 
it  occurred  in  seven  cases.  Blood  was  passed  with  the  urine  in  eight 
cases,  in  all  in  association  with  nephritis.  In  Case  XIV.,  after  out- 
breaks of  urticaria  for  years,  the  final  sj-mptoms  were  those  of  a  severe 
purpura  hemorrhagica. 

Lastly,  it  is  of  interest  to  tabulate  the  cases  according  to  current 
nomenclature  of  skin  diseases.  In  five  purpura  was  the  only  lesion; 
in  four,  with  arthritis;  four,  with  fever.  In  seven  there  was  the  common 
combination  of  purpura  with  raised  wheals — purpura  urticans — which 
is  the  usual  lesion  of  peliosis  rheumatica.  In  five  cases  there  was 
angioneurotic  oedema,  sometimes  occurring  alone,  more  frequently 
with  other  er\i;hematous  lesions,  or  alternating  with  them.  Erj-- 
thematous  lesio'ns  occurred  in  fourteen  cases,  in  only  two  alone,  with 
swelling  in  the  form  of  erythematous  blotches,  usually  with  purpura  or 
urticaria,  once  only  with  vesiculation  of  an  extensive  character. 

A  word  as  to  treatment.  The  very  chronic  cases  with  recurring  colic 
for  years  may  resist  all  measures.  Alterative  courses  of  gray  powder, 
with  careful  dieting,  may  be  helpful.  With  angioneurotic  oedema  nitro- 
glycerin in  full  doses  may  be  tried.  Dr.  Ix)ve  writes  that  in  his  re- 
markable case  (No.  XXV.)  camphor  has  done  good.  In  such  severe 
types  as  Case  XIX.  nothing  seems  to  arrest  the  progress.  The  chief 
danger  is  from  the  kidneys,  and  in  so  frequently  presenting  this  subject 
I  have  hoped  to  impress  upon  my  colleagues  the  importance  of  recog- 
nizing this  form  of  nephritis,  and  of  taking  early  precautions  to  prevent 
Its  progress,  against  which  I  think  protracted  rest  in  bed  and  a  milk 
diet  are  the  best  means  at  our  disposal. 
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A  CLINICAL  AND  PATHOLOGICAL  STUDY  OF  TWO  CASES  OF 

SPLENIC  ANEMIA,  WITH  EARLY  AND  LATE 

STAGES  OF  CIERHOSIS. 

By  George  Dock,  A.M.,  M.D., 

PEOFESSOR  OF  INTERNAL  MEDICINE  IN  THE  UNIVERSITY  OF  MICHIGAN, 
AND 

Aldred  Scott  Warthin,  Ph.D.,  M.D., 

PROFESSOR  OF  PATHOLOGY  IN  THE  UNIVERSITY  OF  MICHIGAN. 

(From  the  Laboratories  of  Internal  Medicine  and  Pathology,  University  of  Michigan, 

Ann  Arbor.) 

INTRODUCTION. 

There  is  a  growing  belief  in  the  existence  of  a  disease  described 
under  many  names — always  a  sign  of  ignorance — but  at  the  present 
time  called  splenic  anaemia  more  frequently  than  by  any  of  the  other 
synonyms.  The  term  has  been  loosely  applied,  and,  in  fact,  invites 
loose  application,  unless  one  has  some  acquaintance  with  the  literature 
of  splenic  diseases  and  remembers  "  the  good  rule  laid  down  by 
Socrates,"  as  quoted  by  Osier.  With  that  precaution,  we  think  with 
Osier  and  Senator  that  splenic  anaemia  is  a  better  word  for  the  pur- 
pose than  any  other  yet  suggested.  Since  Banti  showed  the  evolution 
of  certain  cases  with  enlarged  spleen  and  anaemia  into  later  stages 
with  ascites  and  cirrhosis  of  the  liver,  his  name  has  been  used  by 
some  as  a  synonym,  and,  although  Osier's  suggestion  that  it  be  applied 
only  to  the  later  stages  will  doubtless  have  many  followers,  it  will 
often  be  difficult  to  draw  a  line;  for,  though  Banti  thought  he  had 
discovered  a  disease  distinct  from  splenic  anaemia,  he  was  aware  of 
the  difficulty  of  making  a  final  conclusion.  Even  in  the  more  recent 
literature,  under  the  names  splenic  anaemia  and  Banti's  disease,  we 
find,  besides  some  obviously  faulty  diagnoses,  certain  cases  that  differ 
from  the  generally  accepted  picture  in  some  details.  Senator,  in  adding 
greatly  to  our  knowledge,  showed  that  the  symptomatology  of  the 
blood  is  not  as  Banti  described  it.  Since  not  only  this,  but  also  many 
other  allied  topics  in  splenic  pathology  are  only  beginning  to  receive 
investigation,  it  is  necessary  to  enlarge  the  casuistry  and  to  collect  and 
report  as  many  cases  as  possible  in  which  the  clinical  and  anatomical 
features  have  been  carefully  studied.  Banti's  suggestion  of  extirpation 
of  the  spleen  has  already  been  of  great  benefit,  not  only  as  a  therapeutic 
measure,  but  by  increasing  our  knowledge  of  the  changes  in  different 
stages,  and  should  be  followed  in  well-selected  cases. 

In  the  following  we  report  two  cases  bearing  upon  the  subject. 
One  of  these  seems  a  good  example  of  splenic  anaemia  in  a  compara- 
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tively  early  period.  Clinically  it  is  a  good  example  of  splenic  anaemia 
in  the  old  sense,  but  anatomically  it  shows  changes  in  the  liver  that 
indicate  the  occurrence  of  cirrhosis  of  the  Uver  had  the  condition  gone 
on  longer.  The  other  has  many  of  the  features  of  Banti's  late  stage, 
but  is  compUcated  by  an  old  and  obscure  peritonitis.  Since  this  does 
not  seem  to  have  causal  relations  with  the  important  changes  in  the 
liver  and  spleen,  we  report  the  case  on  account  of  the  other  changes. 
We  do  not  intend  to  consider  now  the  literature  of  the  subject,  reserv- 
ing that  for  another  time. 

Part  I.    Clinical  (Dr.  Dock). 

Case  I.  Splenomegaly,  ancBmia;  removal  of  spleen;  deaih.  Fibrosis 
of  spleen;  beginning  fibrosis  of  liver;  stenosis  and  ccUcificaiion  of  the 
portal  vein;  hyperplasia  of  hcemolymph  nodes;  new  formation  of  lymphoid 
tissue. — I.  T.  A.,  aged  forty-one  years,  was  admitted  to  the  University 
Hospital  as  an  out-patient  July  27,  1899. 

Family  History.  Father  died  at  seventy-two  years,  having  had  a 
cough  for  twenty  years.  Mother  died  at  seventy-eight  years,  of  pneu- 
monia. Patient  had  six  sisters  and  three  brothers;  two  brothers  and  two 
sisters  are  aUve.  Two  sisters  died  of  consumption,  one  in  childbirth, 
one  of  "stomach  disease."  One  brother  died  of  "brain  disease." 
Patient  has  one  daughter,  aged  ten  years,  in  good  health.  (Though  a 
strong  and  robust  girl,  she  had  extensive  pharyngeal  adenoids,  besides 
enlarged  tonsils,  and  some  months  after  this  underwent  operation  for 
appendicitis,  when  the  lymphoid  tissue  of  the  appendix  was  found  to 
show  a  marked  hyperplasia  without  other  signs  of  appendicitis.)  The 
patient's  wife  died  one  year  ago,  of  leukaemia.  (She  was  treated  as  an 
m-patient  and  out-patient  of  the  Medical  Clinic  for  a  year  and  a  half, 
during  which  time  the  husband  showed  a  great  interest  in  splenic 
disease,  bringing  to  the  hospital  several  patients  supposed  to  have 
enlarged  spleens.) 

Habits  and  Occupations.  Patient  Uved  on  a  farm  in  his  youth;  since 
the  age  of  twenty-one  years  has  been  in  mercantile  business.  Has 
worked  hard  and  at  long  hoiu^,  but  has  not  suffered  from  that,  and 
has  not  been  unusually  exposed.  Meals  have  been  regular;  food  good. 
Appetite  has  always  been  good,  but  bowels  irregular.  Has  used  little 
tea  and  coffee  for  ten  years;  alcohol  rarely;  tobacco  not  at  all. 

Previous  Diseases.  Had  the  usual  diseases  of  children;  had  a  severe 
fever,  probably  typhoid,  seventeen  years  ago,  and  a  mild  attack  of 
influenza  a  few  years  ago.  Had  always  been  subject  to  sick  headache, 
but  in  1901  had  rectal  "polyps  and  ulcers"  operated  (by  a  notorious 
"orificial  sui^eon"),  and  headaches  have  been  less  severe  since  then. 
Most  careful  mquiry  could  elicit  no  history  of  venereal  disease. 

Present  Disease.  About  a  week  ago  &^t  noticed  a  soreness  in  the 
left  hypochondrium  and  uneasiness  m  the  abdomen,  and  on  feeling 
discovered  a  tumor  in  the  left  side.  He  had  noticed  a  gradual  enlarge- 
ment of  the  abdomen  for  a  year,  but  thought  nothing  of  it.  . 

Status  prcesens,  July  27,  1899  (Dr.  AmeSl).  Frame  of  medium  size, 
rather  slender;  muscles  small  and  soft;  panniculus  thin;  weight,  126 
pounds,  the  usual  weight  in  summer.    The  bones  and  joints  are  normal; 
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the  inguinal  glands  can  be  felt;  the  other  superficial  lymphatic  glands 
are  not  enlarged. 

The  gait  is  normal,  appearance  somewhat  cachectic,  expression 
depressed,  mind  clear. 

The  skin  is  somewhat  pale  and  sallow,  the  visible  mucous  membranes 
of  fair  color. 

The  teeth  are  artificial;  the  tongue  is  of  medium  size;  has  a  thin, 
white,  moist  coat. 

The  thorax  is  of  good  size  and  shape;  expansion  naoderate;  percussion 
and  auscultation  or  lungs  negative. 

The  apex-beat  is  in  the  fourth  interspace,  one  inch  inside  the  nipple 
line;  the  dulness  is  not  enlarged;  the  sounds  normal;  no  murmurs. 

The  abdomen  is  an  inch  above  the  level  of  the  ribs,  larger  in  the  left 
side.  The  liver  dulness  extends  from  the  sixth  interspace  to  the  edge 
of  the  ribs;  the  thin  edge  can  be  felt  an  inch  below  the  ribs  in  deep 
inspiration.  The  splenic  dulness  begins  on  the  seventh  rib,  in  the  mid- 
axillary  line;  extends  through  Traube's' space  to  the  navel  line  in  the 
left  nipple  line,  and  two  inches  below  the  navel  in  the  middle  line.  On 
palpation  a  hard  mass  can  be  felt  in  this  region,  having  a  sharp  angle 
two  and  a  half  inches  below  the  navel.  A  sharp  edge  runs  up  one  inch 
to  the  right  of  the  navel,  and  shows  a  notch  an  inch  above  the  navel. 

The  radial  artery  is  somewhat  tortuous,  the  pulse  easily  compressed, 
moderately  full,  tension  medium,  rate  90,  regular.  The  veins  of  the 
thorax,  especially  on  the  right  side  and  shoulder,  are  easily  seen.  The 
patient  says  this  has  always  been  so. 

The  urine  shows  a  trace  of  albumin;  no  casts;  otherwise  negative. 

The  blood:  red  corpuscles,  4,480,000;  leukocytes,  5857;  haemo- 
globin, 75. 

July  29th.  Test  breakfast  shows  good  digestion  and  motor  power^ 
Congo  positive;  Giinzberg  negative.  The  patient  was  ordered  Fow- 
ler's solution  and  dilute  hydrochloric  acid. 

August  29th.  Patient  returns  for  examination,  saying  he  feels  better 
at  times.  He  complains  of  pain  in  the  right  side.  The  tumor  is  still 
present,  the  boundaries  being  the  same  as  m  the  previous  examination. 
Leukocytes,  6366. 

September  20th.  The  patient  is  still  sallow  and  cachectic,  the  spleen 
slightly  smaller  than  at  the  last  examination. 

Examination  of  the  stained  blood  taken  at  the  early  visits  had  shown 
red  corpuscles  of  fairly  uniform  size,  a  few  normoblasts,  no  megalo- 
blasts  or  myelocytes.  Returning  from  my  vacation,  I  examined,  with 
great  interest,  the  specimens  that  had  been  preserved.  Finding  nothing 
essentially  different  from  what  is  noted  above,  I  sent  for  the  patient, 
found  the  history  and  physical  condition  accurately  described,  and 
made  further  examinations  of  the  blood. 

22d.  Differential  count  (Dr.  Dock).  Small  lymphocytes,  32  per 
cent. ;  large  lymphocytes,  5  per  cent. ;  large  mononuclear  and  transitional, 
6  per  cent.;  polymorphonuclear,  52  per  cent.;  eosinophiles,  4  per  cent.; 
degenerates,  1  per  cent.;  normoblasts,  4  to  100  leukocytes.  The  red 
corpuscles  vary  considerably  in  size  and  shape,  but  there  are  no  very 
large  or  very  small  cells.  Many  cells  show  vacuoles.  There  are  no 
polychromatophiles.  The  normoblasts  have  the  usual  characters  well 
marked.  Only  one  shows  irregular  staining  of  the  nucleus.  The  poly- 
morphonuclear leukocytes  show  a  good  many  large  ones,  with  small, 
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deeply-staining  nuclei.  The  lymplioc>i:es  are  mostly  very  small,  the 
nuclei  staining  deeply  and  showing  fragmentation.  The  eosinophile 
cells  are  all  of  normal  appearance. 

The  general  appearance  of  the  blood  resembled  that  often  seen  in 
pernicious  ansemia  at  times  of  comparatively  good  health.    Numerous 


Fig.  1. 


examinations  showed  a  total  absence  of  megaloblasts  and  of  Ehrlich's 
myelocytes,  as  well  as  of  any  other  indication  of  bone-marrow  disease. 
The  diagnosis  of  leukjemia  in  the  aleukaemic  stage,  such  as  the  patient's 
wnfe  had  at  one  time,  was  ruled  out,  and  -as  the  result  of  a  differential 
diagnosis  not  necessary  to  detail  here,  splenic  ansemia  was  accepted. 
In  \iew  of  the  theory  of  Banti  and  of  the  operations  based  on  it  or  a 


VOL.  127,  NO.  1.— JANOABT,  1904. 


28  DOCK,    WARTHIN:   splenic    AN/EMIA. 

similar  theory,  I  advised  an  attempt  at  removal  of  the  spleen,  which, 
after  some  consideration,  the  patient  accepted.  The  advice  was  given 
on  October  2d,  but  as  the  patient  wished  to  arrange  his  affairs  before 
the  operation,  he  was  examined  at  long  intervals  in  the  next  month. 
In  this  period  there  was  an  interesting  change  in  the  proportion  of  the 
various  forms  of  leukocytes,  as  appears  best  from  the  following  counts, 
which  include  all  up  to  the  last  day: 

29^/?.  Haemoglobin,  60;  red  blood  corpuscles,  3,640,000;  leukocytes, 
2037;  normoblasts,  1  per  cent.;  small  lymphocytes,  22.5  per  cent.;  large 
lymphocytes,  3.6  per  cent.;  transitionals,  1.5  per  cent.;  polymorpho- 
nuclears, 60.1  per  cent.;  eosinophiles,  5  per  cent.;  degenerates,  7.3  per 
cent. 

October  2d.  Haemoglobin,  70;  red  blood  corpuscles,  4,288,000;  leuko- 
cytes, 2546;  normoblasts,  1  per  cent.;  small  lymphocytes,  25  per  cent.; 
large  lymphocytes,  3  per  cent.;  transitionals,  3  per  cent.;  polymorpho- 
nuclears, 63  per  cent.;  eosinophiles,  3  per  cent. 

15th.  Normoblasts,  1  per  cent.;  small  lymphocytes,  15.5  per  cent.; 
large  lymphocytes,  5  per  cent.;  transitionals,  1  per  cent.;  polymorpho- 
nuclears, 75.5  per  cent.;  eosinophiles,  3  per  cent. 

November  l.H.  Haemoglobin,  75;  red  blood  corpuscles,  4,300,000; 
normoblasts,  0.9  per  cent. ;  small  lymphocytes,  18  per  cent. ;  transitionals, 
7.5  per  cent.;  polymorphonuclears,  78  per  cent.;  eosinophiles,  3.5  per 
cent. 

3d.  Normoblasts,  1.1  per  cent.;  small  lymphocytes,  8.6  per  cent.; 
large  lymphocytes,  13.2  per  cent.;  polymorphonuclears,  76  per  cent.; 
eosinophiles,  2.6  per  cent. 

4:th.  Leukocytes,  3056;  normoblasts,  1  per  cent.;  small  lymphocytes, 
6  per  cent.;  large  lymphocytes,  4.33  per  cent.;  transitionals,  2.66  per 
cent.;  polymorphonuclears,  85.66  per  cent.;  eosinophiles,  1.33  per  cent. 

6/^.  During  anaesthesia,  leukocytes,  4909;  small  lymphocytes,  6  per 
cent.;  large  lymphocytes,  4  per  cent.;  transitionals,  4  per  cent.;  polymor- 
phonuclears, 84.5  per  cent.;  eosinophiles,  1.5  per  cent. 

7th.  Leukocytes,  18,080;  normoblasts,  4  per  cent.;  large  lympho- 
cytes, 1.5  per  cent.;  transitionals,  4.6  per  cent.;  polymorphonuclears, 
91.9  per  cent.;  degenerates,  1.9  per  cent. 

9th.  Leukocytes,  21,000;  normoblasts,  6  per  cent.;  large  lympho- 
cytes, 2.9  per  cent.;  transitionals,  4.6  per  cent.;  polymorphonuclears, 
90.8  per  cent.;  degenerates,  1.4  per  cent. 

Not  only  were  the  small  lymphocytes  less  numerous,  but  the  most 
typical  forms  were  even  fewer  than  the  figures  indicated,  because  the 
small  and  large  lymphocytes  showed  many  intermediate  forms.  The 
nuclei  stained  less  intensely,  but  clearly,  resembling  those  of  large 
lymphocytes.  Degenerated  leukocytes  were  usually  numerous  up  to 
the  time  of  operating,  and  were  nearly  all  of  the  polymorphonuclear 
class.  These  cells,  therefore,  were  more  numerous  than  in  the  beginning 
of  the  observation,  but  showed  an  unusual  tendency  to  break  down. 
While  they  are  largely  artefacts  as  found  in  the  preparations,  the  variable 
numbers  are  suggestive. 

October  Slst.  Patient  enters  hospital.  Appetite  is  good;  general  con- 
dition as  before. 

November  3d.  The  spleen  extends  from  one  and  a  half  to  two  inches 
below  the  navel,  in  the  middle  and  left  parasternal  lines.  There  is  a 
palpable  groove  half  an  inch  above  the  navel. 
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6tk.  The  spleen  was  removed  under  ether  anaesthesia  by  Dr.  C.  B. 
Xancrede.  There  was  considerable  distention  of  the  intestines.  The 
spleen  had  very  few  adhesions  at  the  anterior  surface,  but  there  were 
many  at  the  u])]>er  end.  The  upper  end  was  unusually  thick  in  pro- 
portion to  the  other  dimensions,  and  this,  with  the  adhesions  and  the 
great  size  of  the  vessels,  matle  the  removal  unusually  diflficult.  Slight 
symptoms  of  shock  appeared  as  the  vessels  were  being  tied.  The  pulse 
and  respiration  were  good  all  through,  but  perspiration  became  profuse 
just  at  the  end.  After  the  operation  there  was  nausea,  tjrmpanites, 
frequent  and  small  pulse;  the  mind  was  clear.  The  patient,  who  had 
before  looked  on  the  operation  with  calmness,  became  verj-  anxious,  and 
on  November  9th,  three  days  after  the  operation,  became  collapsed, 
with  cold  skin,  sweating,  pallor,  small  and  soft  pulse  of  88  beats  to  the 
minute,  and  died  on  November  10th,  at  3.30  p.m. 

Case  II.  Intestinal  hemorrhage  with  diarrhoea;  ascites;  splenomegaly; 
fibroid  tumors  of  uterus;  laparotomy;  removal  of  fibroids;  discovery  of 
cirrhosis  of  liver  at  operation;  death  from  hemorrhage  from  varicose  vein 
in  stomach;  sclerosis  and  calcification  of  portal  x^in;  fibrosis  of  spleen 
and  liver  (atrophic  cirrhosis);  hyperplasia  of  hcemolymph  nodes. — Mrs. 
M.  S.,  aged  fifty-three  years,  housewife,  born  in  Michigan,  was  admitted 
to  the  Medical  Clinic  of  the  University  Hospital  October  7,  1902.  She 
had  entered  the  Surgical  CUnic  for  treatment  of  hernia,  but  was  referred 
to  the  Internal  Clinic  on  account  of  ascites. 

Family  History.  Mother  died  at  age  of  fifty-eight  years,  of  "con- 
sumption." Father  died  at  seventy-two  of  "heart  disease."  Four 
brothers  and  four  sisters  are  in  good  health.  Habits  and  mode  of  life 
have  been  good. 

Previous  History.  Patient  had  whooping-cough,  measles,  and  mumps 
in  childhood,  with  good  recoveries.  Menstruation  began  at  fourteen, 
stopped  for  a  year,  and  was  regular  after  that,  lasting  about  three  to 
four  days,  without  unusual  symptoms.  At  thirteen  had  an  attack  of 
"dysentery,"  in  which  she  passed  much  blood.  At  nineteen  was 
married.  Has  never  been  pregnant.  (No  reason  for  this  could  be  dis- 
covered. S^-philis  seems  positively  excluded.)  Menopause  in  fiftieth 
'ear. 

Six  years  ago  the  patient  had  "dysentery,"  and  was  confined  to  bed 
tor  six  weeks.  She  passed  large  amounts  of  blood  with  loose  and  watery 
stools.  Since  then  she  has  had  similar  attacks  at  intervals.  A  week 
before  admission  had  a  slight  diarrhoea  without  blood  in  the  stools. 
After  the  attack  six  years  ago  the  abdomen  gradually  became  larger, 
and  at  that  time  Dr.  *H.  A.  Shurtleff,  of  Partello,  Mich.,  discovered  free 
fluid  in  the  abdomen,  by  physical  signs.  Soon  after  that  oedema  of  the 
legs  and  ankles  came  on,  lasting  for  two  months.  It  has  recurred  at 
intervals  since  then,  but  less  severely.  The  umbilical  hernia  appeared 
after  vomiting,  three  years  ago,  and  has  grown  larger;  the  mguinal 
hernia  came  on  after  coughing,  one  and  a  half  years  ago. 

The  patient  now  complains  of  constant  soreness  over  the  whole 
abdomen.  She  is  constipated  and  has  frequent  desire  to  defecate,  but 
bowels  are  moved  with  difficulty.  Appetite  fair,  but  patient  eats 
sparingly  on  account  of  feeling  of  distention  and  sensation  of  weight 
in  abdomen. 

Status  proesens,  October  7,  1902.  Medium  height,  slender  frame; 
muscles  small  and  soft;  panniculus  scanty;  weighs  120  pounds;  best 
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weight,  ten  years  ago,  150.    The  joints  are  normal,  reflexes  not  altered, 
superficial  lymphatic  glands  not  enlarged. 

The  patient  looks  weak  and  cachectic,  the  expression  is  weary ;  mind 
clear. 

The  skin  is  pale,  sallow,  and  inelastic;  the  visible  mucous  membrane 
pale;  there  is  no  oedema. 

Fig.  2. 


Case  II. 


The  teeth  are  artificial;  the  tongue  is  white-coated. 

The  thorax  is  broad,  short,  wide;  epigastric  angle  wide  and  lower 
aperture  of  thorax  distended.  The  expansion  is  fairly  good,  and  sym- 
metrical. The  right  lower  lung  border  is  on  the  sixth  rib,  the  descent 
limited.  Percussion  of  lung,  front  and  back,  negative.  Auscultation 
reveals  good  vesicular  murmur. 
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Heart.  The  apex-beat  is  indistinct,  but  can  be  felt  in  the  fourth 
interspace,  just  inside  the  nipple  line.  There  is  a  faint  pulsation  in  the 
third  left  interspace.  Cardiac  dulness  begins  on  the  third  rib,  extends 
to  within  half  an  inch  of  the  nipple  line.  Dulness  under  the  sternum 
from  the  fourth  rib  down  to  the  right  of  the  sternum  in  the  fifth  inter- 
space, one  finger's  breadth.  The  apex  sounds  are  clear,  the  first 
accentuated.  In  the  pulmonary  area  there  is  a  short  systolic  murmur, 
followed  by  an  accentuated  second  sound,  lower  than  the  aortic  second. 
Radial  pulse  slightly  tortuous,  perhaps  slightly  thickened;  rhythm 
regular,  tension  low. 

The  abdomen  is  enlarged,  measuring  thirty-seven  inches  at  the 
umbilicus.  It  is  bulging  at  the  sides  and  flattened  on  top,  with  a  promi- 
nence in  the  umbilical  region.  (During  the  examination  this  promi- 
nence subsided,  lea^^ng  a  slight  depression  in  the  same  place.)  The 
superficial  abdominal  veins  are  not  enlarged.  There  are  a  few  large 
venules  over  the  anterior  spines  of  the  iliac  bones.  In  the  left  side, 
above  and  below  the  iliac  crest,  some  small  veins  are  visible  through 
the  skin.  On  sitting  up  the  protrusion  reappears  in  the  umbilical  region, 
becoming  larger  than  before.  There  is  also  a  wide  separation  of  the 
recti,  permittmg  a  great  protrusion  all  the  length  of  the  abdomen.  A 
large  hernia  also  appears  in  the  right  inguinal  region.  The  intestines 
can  be  plainly  felt  through  the  skin  in  the  middle  part. 

Lying  down,  there  is  dulness  on  percussion  in  both  flanks,  almost 
to  the  nipple  lines,  and  in  front  two  inches  above  the  pubes.  The  lines 
change  quickly  on  change  of  position.  Fluctuation  is  not  distinct. 
Palpation  of  the  lower  abdomen  is  negative. 

The  liver  dulness  reaches  to  the  margin  of  the  ribs  in  the  nipple  line. 
Palpation  is  unsatbfactory  on  account  of  the  distention. 

Splenic  dulness  begins  at  the  seventh  rib,  and  is  continuous  with  the 
dulness  in  the  flank.  The  lower  end  can  be  felt  about  three  inches 
below  the  edge  of  the  rib. 

Examination  of  the  anus  and  rectum  shows  the  small  atrophic  tags 
of  old  external  hemorrhoids,  and  very  small  internal  hemorrhoids,  with- 
out evidence  of  hemorrhage.  The  mucosa  shows  a  bleeding  spot  the 
size  of  a  pinhead  about  six  inches  from  the  sphincter. 

Examination  of  the  pelvic  organs  (Dr.  Peterson):  negative. 

Examination  of  urine:  negative. 

The  blood  flows  freely;  is  thin;  bright  red.  Red  blood  corpuscles, 
2,800,000;  leukocytes,  5857;  hsemoglobm,  60  per  cent.  The  differential 
count  gave:  small  lymphocytes,  6  per  cent.;  large  lymphocytes,  5.9  per 
cent.;  large  mononuclears  and  transitionals,  4.2  per  cent.;  polymorpho- 
nuclears, 81.7  per  cent.;  eosinophiles,  1.2  per  cent.;  degenerates,  0.6  per 
cent.;  normoblasts,  3  per  mille.  The  red  corpuscles  show  very  sUght 
variation  in  size  and  shape. 

October  2\st.  The  superficial  veins  of  the  abdomen  are  slightly  dis- 
tended. Abdomen  tapped  in  Monro's  point  and  3800  c.c.  of  fluid  with- 
drawn. The  fluid  is  clear,  reddish-yellow;  specific  gravity,  1012.  It 
contains  a  slight  increase  of  red  blood  corpuscles.  Differential  count 
of  the  other  cells:  small  lymphocytes,  53  per  cent.;  large  lymphocytes, 
S  per  cent.;  polymorphonuclears,  6  per  cent.;  large  mononuclears,  33  per 
<  ent.  The  large  mononuclear  cells  have  the  appearance  of  young  endo- 
thelial cells;  the  lymphocytes  partly  that  of  endothelial  cells,  partly  that 
of  ordinary  lymphocytes. 
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After  tapping,  the  abdomen  measures  thirty-two  and  three-quarter 
inches  at  the  umbilicus.  The  spleen  can  be  easily  felt  three  fingers' 
breadth  below  the  ribs,  and  reaching  to  the  median  line.  Liver  dulness 
not  quite  to  edge  of  ribs.     Liver  cannot  be  felt. 

22(1.  Patient  has  been  more  comfortable  since  the  tapping.  There 
is  gaseous  distention  in  the  right  side.  The  spleen  reaches  the  navel 
line  in  the  nipple  line  and  the  middle  line,  four  fingers'  breadth  above 
the  umbilicus.  The  surface  of  the  spleen  is  smooth,  flat;  the  edge  thick; 
there  is  a  notch  above  the  lower  end,  on  the  inner  side. 

24th.  The  abdomen  is  larger;  thirty-four  and  a  half  inches.  Signs  of 
free  fluid  not  so  extensive  as  before  the  tapping.  The  ankles  are  slightly 
oedematous.  The  superficial  abdominal  veins  are  not  enlarged.  No 
murmur  in  the  epigastric  region. 

Blood.  Red  corpuscles,  4,266,666;  leukocytes,  7894;  haemoglobin,  70 
per  cent.  Differential  count:  small  lymphocytes,  3.4  per  cent.;  large 
lymphocytes,  6.4  per  cent.;  transitionals,  1L4  per  cent.;  polymorpho- 
nuclears, 77  per  cent.;  eosinophils,  1  per  cent.;  degenerates,  0.8  per 
cent.     No  nucleated  red  cells  found;  a  few  poikilocytes. 

30^^.  The  patient  has  complained  much  of  pain  and  soreness  in  the 
pelvis,  which  could  not  be  explained  by  any  of  the  manipulations 
practised  upon  her.  Another  consultation  was  held  with  Dr.  Peterson, 
and  an  examination  made  under  ether.  A  small,  hard  mass  was  found 
in  front  of  the  uterus,  apparently  a  fibroid  tumor. 

Up  to  this  time  the  diagnosis  had  not  been  sufficiently  clear  to  offer  a 
surgical  operation  to  the  patient,  who  was  convinced  that  medicines 
would  not  relieve  her.  Cirrhosis  of  the  liver,  most  likely  at  first  glance, 
was  made  doubtful  on  account  of  the  history,  the  long  duration  of  ascites 
without  more  venous  enlargement,  and  the  relatively  large  spleen.  A 
Talma  operation  did  not  seem  warranted.  A  late  stage  of  Banti's 
disease  seemed  ruled  out  also  by  the  long  duration  of  the  ascites  and 
relatively  good  condition  of  the  blood.  On  the  other  hand,  I  presented 
the  patient  both  in  clinic  and  before  the  Medical  Society  as  a  possible 
case  of  late  Banti,  with  a  complication,  perhaps  in  the  pelvis,  causing 
chronic  peritonitis,  and  with  the  blood  picture  (polymorphonuclears  in- 
creased relatively)  obscured  by  the  local  conditions  in  the  abdomen. 
Here,  too,  surgical  intervention  did  not  seem  more  promising  than  it 
did  on  the  theory  of  cirrhosis,  because  if  the  case  were  one  of  Banti's  it 
was  probably  past  the  aid  of  surgery;  and  my  surgical  colleague  declined 
to  explore  in  order  to  determine  that  point.  Tuberculosis  and  malignant 
disease  of  the  peritoneum  were  ruled  out  by  the  long  duration  and  the 
character  of  the  fluid,  as  well  as  other  features  not  necessary  to  point  out. 
Chronic  peritonitis  due  to  an  undiscovered  disease  in  the  pelvis  was  a 
diagnosis  I  took  up  several  times  to  explain  the  ascites  as  an  associated 
phenomenon  with  the  enlarged  spleen,  but  up  to  the  discovery  of  the 
fibroid  this  diagnosis  did  not  lead  to  an  exploration. 

Although  the  fibroid  could  not  be  correlated  with  the  enlarged  spleen, 
or  even  the  ascites,  save  as  an  exceptional  condition,  it  gave  us  some- 
thing to  operate  for,  and  so  meet  the  pressing  wishes  of  the  patient  as 
well  as  our  own  desires  for  an  exploration.  Accordingly,  Dr.  Peterson 
operated  November  7th.  A  large  amount  of  fluid  having  the  same 
cnaracter  as  that  previously  examined  escaped  from  the  incision.  An 
irregular,  roundish  tumor,  one  and  a  half  inches  in  diameter,  was  found 
adherent  to  the  lower  and  anterior  part  of  the  uterus.    It  proved  to  be 
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a  calcified  fibromyoma.  The  uterus  was  very  small,  the  fundus  round 
and  of  stonv  hardness.  It  was  found  to  be  merely  a  shell  around  another 
calcified  fibroid,  and  was  removed.  There  was  no  distinct  disease  of 
the  tubes  and  ovaries,  but  there  were  many  adhesions  around  all  the 
pelvic  organs.  The  omentum  was  fastened  low  down  by  adhesions. 
The  spleen  was  large,  the  lower  surface  uneven.  The  liver  was  also 
uneven  to  the  touch,  though  as  seen  by  light  thrown  into  the  abdominal 
cavity  it  showed  only  slight  granular  change.  There  were  nimierous 
adhesions  around  the  hver  and  spleen. 

The  wound  healed  well  at  first,  but  left  a  small  sinus.  The  ascites 
gradually  returned,  and  on  December  2  five  litres  of  fluid  were  removed. 
Specific  gra\'ity,  1012. 

Deceinber  Qth.  The  patient  returned  to  the  medical  ward.  Status 
prcesens:  The  patient  looks  tired  and  sleepy,  and  complains  of  feeling 
sick  all  over.  She  has  had  diarrhoea,  with  great  pain.  The  stools  were 
dark  and  water}-,  and  contained  fresh  blood.  The  abdomen  measures 
thirty-four  inches.  The  abdominal  veins  are  distinct,  but  not  swollen. 
Palpation  of  the  abdomen  causes  pain.  The  wall  is  soft  in  general. 
There  is  a  flattened  mass  just  above  the  navel  fine  and  two  inches  to  the 
left  of  the  navel,  apparently  adherent  to  the  deep  tissues.  The  spleen 
extends  not  quite  two  fingers'  breadth  below  the  ribs  in  the  nipple  line, 
three  fingers'  breadth  in  the  parasternal  fine.  There  is  a  soft,  blowing, 
systohc  murmur  over  the  base  of  the  heart.  A  few  crackUng  r&les  can 
be  heard  in  the  right  axilla. 

There  had  been  leukocv-tosis  ever  since  the  operation,  from  10,000  to 
18,000  per  cm.,  with  increased  percentage  of  polymorphonuclear  cells 
and  many  degenerates. 

Red  blood  corpuscles,  3,040,000;  leukocytes,  17,200;  haemoglobin,  40 
per  cent.  Differential  count:  small  l\Tnphoc\i;es,  12.2  percent.;  large 
l\Tnphoc)-tes,  2.2  per  cent.;  transitionals,  1.1  per  cent.;  pohonorpho- 
nuclear,  84  per  cent.;  eosinophUes,  0.45  per  cent.  Xo  nucleated  reds, 
^loderate  poikilocj'tosis. 

At  1.45  P.M.  the  patient  vomited  half  a  pint  of  blood,  and  twenty 
minutes  later  a  similar  quantity.  The  blood  is  bright  red,  alkahne; 
contains  large  clots.  At  6.30  p.m.  patient  vomited  about  six  ounces  of 
bloody  fluid.  Pulse  small  and  irregular.  Patient  feels  weak,  dizzy,  and 
nauseated. 

1th.  Patient  feels  better.  Has  not  vomited,  but  passed  bloody  fluid 
per  rectum. 

%th.     Patient  is  weaker  and  in  great  pain.    Retention  of  urine. 

^th.     Still  passing  bloody  fluid  per  rectum.     Cannot  swallow. 

lOth.     Incontinence  of  rectum. 

nth.     Died  at  12.05  p.m. 

Part  II.    Pathology  (Dr.  Warthin). 

Case  I. — Mr.  I.  A.,  aged  forty-one  years,  American,  Died  Novem- 
ber 10,  1899,  at  3.30  p.m.  Autopsy  by  Dr.  Warthin,  7.30  p.m.,  No- 
vember 10,  1899. 

Autopsy  Protocol.  Body  of  average  height  and  build.  No  anomaUes 
or  deformities.  No  signs  of  trauma.  In  the  left  hj-pochondrium  there 
is  a  recent  laparotomy  wound,  extending  from  the  edge  of  the  ribs  to 
within  three  fingers'  breadth  above  the  lUac  crest.    It  is  covered  with 
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surgical  dressings.  On  removing  these  the  edges  of  the  wound  are 
found  to  be  separated  and  a  fold  of  intestine  protruding.  Edges  of  the 
wound  are  discolored  (gray  to  black),  but  present  no  evidences  of  pus. 
Abdomen  distended  above  the  level  of  the  ribs. 

The  skin  is  pale,  sallow;  there  is  slight  hypostasis  posteriorly;  small 
boil  on  right  forearm;  teeth  artificial;  hair  is  negative.  The  panniculus 
is  greatly  decreased;  no  oedema;  muscles  are  small  and  emaciated;  rigor 
mortis  is  present  throughout.  The  extremities  are  cold.  There  are  no 
signs  of  decomposition. 

Brain  and  spinal  cord  not  examined.     (No  permission.) 

Diaphragm  at  the  fourth  rib  on  the  right;  fifth  rib  on  the  left. 

Position  of  thoracic  organs  is  normal.  Apex  of  heart  in  fourth  inter- 
costal space,  just  inside  of  the  nipple  line.  The  mediastinum  is  rich  in 
fat;  no  enlarged  glands.  The  thymus  fat  is  in  large  amount,  and  in  it 
there  is  found  a  pmkish  lobulated  body  3  cm.  long  by  1  cm.  in  diameter. 
There  is  no  fluid  in  the  pleural  cavity.  Both  pleurae  are  free;  there  are 
no  adhesions. 

The  pericardium  is  lax;  contains  a  very  small  amount  of  clear  fluid. 
Subepicardial  fat  is  slightly  increased. 

Heart  weighs  320  grams;  is  about  the  size  of  cadaver's  right  fist. 
The  auricles  contain  ante-mortem  white  clots;  the  ventricles  are  filled 
with  fluid  blood  and  currant-jelly  clot.  The  heart  muscle  is  firm, 
brownish-red;  papillary  muscles  are  prominent.  The  left  ventricle  wall 
measures  15  to  20  mm.  in  thickness.  The  endocardium  is  slightly 
thickened.  The  pulmonary,  tricuspid,  and  aortic  orifices  and  valves 
are  normal.  The  mitral  orifice  is  rather  small;  does  not  admit  two 
fingers.  Mitral  flaps  are  slightly  thickened  and  shortened.  Coronary 
vessels  are  negative. 

Right  lung  weighs  272  grams;  left  lung  weighs  336  grams.  Both  lungs 
are  partly  collapsed.  Pleurae  negative.  Slight  anthracosis.  On  section 
the  parenchyma  of  lungs  is  grayish-pink ;  lower  lobes  slightly  hypostatic ; 
no  airless  areas;  very  slight  exudate  on  pressure;  bronchi  are  empty; 
mucosa  pale;  pulmonary  vessels  negative;  bronchial  glands  moderately 
pigmented;  on  section  negative.  A  number  of  enlarged  glands  along  the 
thoracic  aorta.  On  section  they  are  red  and  spleen-like.  The  great 
vessels  of  the  thorax  and  the  thoracic  duct  are  negative. 

Mouth  and  neck  organs  were  not  examined. 

Abdomen.  The  omentum  is  rolled  up,  greatly  thickened,  and  moder- 
ately injected,  and  is  adherent  to  the  diaphragm  and  anterior  abdominal 
wall  in  the  splenic  region,  and  to  the  peritoneal  surface  of  the  ileum 
by  fresh  fibrinous  exudate.  In  the  region  of  the  spleen  there  is  a  large 
mass  of  fresh  fibrinous  adhesions,  but  no  evidence  of  hemorrhage. 
Spleen  (see  below)  is  absent,  having  been  removed  at  operation.  Liga- 
tures on  stumps  of  splenic  vessels  are  in  position.  Splenic  vessel  filled 
with  fresh  red  thrombi. 

The  small  intestine  is  greatly  distended  throughout.  The  serosa  is 
cloudy,  moderately  injected,  and  everywhere  covered  with  a  fine 
fibrinous  deposit.  Many  of  the  coils  are  adherent  by  coarser  strings  of 
fibrin,  the  adhesions  being  easily  separated.  The  lower  sixteen  inches 
of  the  ileum  lie  in  the  left  side  of  the  abdomen,  a  portion  of  the  ileum 
projecting  through  the  laparotomy  wound.  Coils  of  the  ileum  are 
adherent  to  each  other  by  fibrinous  exudate,  the  adhesions  being  firmer 
in  neighborhood  of  wound.    They  are  also  adherent  to  the  large  intestine 


DOCK,  warthin:  splenic  anjemia.  35 

by  a  similar  fresh  fibrinous  exudate.  About  two  and  a  half  inches  above 
the  caecum  there  are  several  (six)  dark  patches  in  the  intestinal  serosa, 
covered  with  greenish-gray  fibrin.  These  patches  are  irregular,  not 
triangular  in  shape,  and  do  not  extend  entirely  around  the  bowel ;  some 
reach  about  two-thirds  of  the  way.  From  the  serosa  these  patches 
extend  some  little  distance  into  the  fat  of  the  mesentery,  which  shows 
a  superficial  necrosis  corresponding  to  the  patches  of  fibrin.  These 
areas  have  the  appearance  of  having  been  cauterized;  they  are  all  on  the 
upper  surface  of  the  mesentery. 

The  stomach  is  greatly  distended,  its  wall  very  thin.  It  lies  pressed 
against  the  anterior  abdominal  wall,  and  was  cut  during  the  median 
incision,  letting  out  a  large  quantity  of  sour-smelling  gas  under  high 
pressure.  It  contains  about  500  c.c.  of  brown,  bile-stained,  sour  fluid. 
The  mucosa  of  the  stomach  shows  sUght  post-mortem  change.  Veins 
of  stomach  wall  are  greatly  distended.  The  large  venous  branches 
in  the  greater  curvature  contain  fresh  thrombi.  Around  the  gastro- 
epiploica  sinistra  there  is  a  ligature  which  includes  the  serosa  of  the 
stomach  wall,  but  not  the  muscle  coats.  The  coronary  veins  are  greatly 
dilated,  as  are  also  the  anastomoses  with  the  oesophageal  veins. 

The  duodenum  is  greatly  distended  with  gas;  it  contains  a  small 
amount  of  grayish,  slimy  material.  Its  mucosa  is  injected  and  some- 
what swollen.    Bile  passages  are  patent. 

The  ascending  and  transverse  colon  and  ccpcum  are  greatly  distended 
as  far  as  the  splenic  flexure,  the  descending  colon  being  more  moderately 
distended.  They  contain  a  small  amount  of  formed  feces  and  a  large 
amount  of  grayish  mucus.  The  sigmoid  flexure  and  the  descending 
colon  are  unusually  pale  and  nearly  white.  The  appendix  is  long  and 
narrow,  extends  into  the  pelvis;  no  adhesions  about  it. 

Liver  weighs  1280  grams,  measures  23  x  15^  x  8  cm.;  is  small;  left  lobe 
very  atrophic;  right  lobe  shows  posteriorly  a  number  of  small  anomalous 
lobules.  Capsule  is  thickened,  especially  near  the  ligaments.  Veins 
of  capsule  congested.  Small  cavernous  angioma,  size  of  a  pea,  on  the 
upper  surface  of  the  right  lobe.  On  section  the  blood-content  is  found 
to  be  fairly  rich.  In  one  of  the  larger  branches  of  the  portal  there  is  a 
fresh  but  firm  red  thrombus.  The  cut  surface  of  the  organ  is  granular, 
in  some  areas  markedly  so;  the  granules  slightly  elevated.  The  largest 
granules  are  paler  in  color  than  the  remainder  of  the  liver  parenchjona, 
which  is  of  a  pale-brown  color.  Outlines  of  the  lobules  are  distinct  over 
the  greater  part  of  the  cut  surface;  they  are  smaller  than  normal.  The 
peripheral  zone  of  the  lobules  is  more  grayish,  cloudy,  and  apparently 
swollen.  The  connective  tissue  is  apparently  increased.  In  some  areas 
the  tissue  of  Glisson's  capsule  is  thickened,  hyaUne,  and  scar-like.  In 
about  the  middle  of  the  right  lobe  there  is  an  area  about  5  cm.  in  diam- 
eter, which  is  firmer  and  lighter  in  color  than  the  other  portions  of  the 
cut  surface,  and  is  slightly  elevated  and  more  distinctly  granular.  In 
this  area  the  connective  tissue  seems  to  be  increased  to  a  greater  extent, 
and  the  lobules  are  larger  than  elsewhere. 

The  gall-bladder  is  distended,  containing  about  200  c.c.  of  dark-brown 
fluid  and  three  grayish  cholesterin  stones  of  small  size.  Its  mucosa  is 
very  thin,  the  wall  much  stretched. 

The  portal  vein  is  extremely  distended,  and  is  filled  with  a  fresh  but 
firm  mixed  clot.  The  lumen  of  the  vein  at  its  beginning,  just  above  the 
union  of  the  splenic  and  superior  mesenteric  veins,  is  irregularly  narrowed 
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and  partly  bridged  off  by  fibrous,  valve-like  constrictions,  which  contain 
calcareous  plates.  The  vein  is  divided  by  these  fibrous  bands  into 
several  sac-like  spaces,  the  walls  of  all  these  showing  calcification.  The 
tortuous  lumen  barely  admits  the  tip  of  a  lead-pencil  or  large  probe. 
The  stenosis  involves  the  mouth  of  the  splenic  vein,  almost  completely 
occluding  it.  The  splenic  and  superior  mesenteric  veins  back  of  the 
stenosis  are  enormously  distended  and  filled  with  a  soft  red  thrombus, 
which  is  continuous  with  the  firmer  mixed  thrombus  filling  the  portal. 
In  the  media  of  the  portal  vein  at  the  point  of  constriction  there  are 
thin  plates  of  calcification.  The  walls  of  the  splenic  and  mesentery 
veins  are  greatly  thickened,  and  present  scattered  patches  of  hyalin. 

The  pancreas  is  of  normal  size;  on  section  apparently  normal,  save  for 
congestion  and  small  areas  of  hemorrhage.  The  splenic  vein  and  its 
pancreatic  branches  are  greatly  distended,  and  are  filled  with  firm  red 
thrombi.  In  the  neighborhood  of  the  pancreas  there  are  several  glands 
resembling  accessory  spleens.    They  possess  very  thick  capsules. 

In  the  root  of  the  mesentery,  particularly  near  the  portion  of  ileum 
showing  the  dark  fibrin  patches,  the  lymph  glands  are  slightly  enlarged 
and  hypersemic.  Hypersemic  patches  are  scattered  over  the  surface  of 
the  mesentery,  in  some  cases  grayish-black;  these  are  covered  with 
fibrinous  exudate. 

The  retroperitoneal  lymph  glands  are  not  enlarged,  but  are  red,  firm, 
and  spleen-like.    Abdominal  aorta,  iliacs,  etc.,  negative. 

Ureters  negative. 

Bladder  empty,  collapsed;  mucosa  pale. 

Adrenals  show  post-mortem  softening  of  medullary  portion. 

Kidneys.  The  fatty  capsule  of  both  kidneys  is  moderately  rich  in 
fat;  the  fibrous  capsule  strips  easily  and  is  not  thickened.  The  right 
kidney  measures  9^  x  5  x  3^  cm.,  and  weighs  128  grams.  The  left 
kidney  measures  10^  x  4^  x  3  era.,  and  weighs  112  grams.  The  surfaces 
of  both  kidneys  are  bright  red,  and  the  vense  stellatae  well  marked.  On 
section  both  kidneys  are  bright  red.  Cortex  of  each  measures  A  to  f  cm. 
Outlines  between  labyrinths  and  medullary  rays  not  well  defined; 
glomeruli  not  visible;  consistence  firm;  bloodvessels  engorged;  pelvis  of 
left  kidney  somewhat  dilated,  that  of  right  negative. 

Ureters  and  bladder  negative. 

Genitals.  External  genitals  negative.  Testicles  and  epididymis 
negative.    Prostate  and  seminal  vesicles  not  examined. 

Aorta,  iliacs,  iliac  veins,  femorals,  and  vena  cava  negative. 

Bones.  Negative.  Right  tibia,  fourth  lumbar  vertebra,  and  several 
ribs  removed.  Tibia  split  longitudinally.  Slight  hyperplasia  of  red 
marrow.  Small  lymphoid  areas  throughout  the  fatty  marrow;  the 
largest  of  these,  in  the  middle  of  the  tibia,  measures  ^  x  ^  cm. 

Peripheral  Glands,  Nerves,  and  Vessels.  Negative.  (Material  was 
taken  from  all  parts  and  organs  of  the  body,  fixed  in  Flemming's  solu- 
tion, Miiller's,  mercuric  chloride,  alcohol  and  formalin,  and  embedded 
in  celloidin  and  paraffin,  and  stained  by  ordinary  and  special  staining 
methods.) 

Microscopic.  Heart.  Sections  show  atrophy  of  heart  muscle  and 
slight  increase  of  connective  tissue. 

Lungs.  Sections  taken  from  different  portions  show  a  number  of 
small  recent  and  old  hemorrhagic  infarcts.  Many  of  the  alveolar  walls 
are  thickened,  and  there  is  an  increase  of  connective  tissue  about  the 
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larger  vessels.  In  the  lower  lobes  there  is  slight  emphysema.  The 
bloodvessels  are  congested,  and  many  of  the  smaller  arteries  show 
sclerotic  changes.  A  few  organizing  thrombi  are  foimd.  Anthracosis 
is  moderate.  There  is  a  slight  oedema.  In  the  capillaries  there  are 
found  numerous  emboli  of  bone-marrow  giant  cells,  similar  to  those 
found  in  the  spleen  and  liver.  These  are  so  numerous  that  three  to  six 
may  be  found  in  one  field.  In  the  small  arterioles  the  protoplasm  of  the 
giant  cell  is  preserved,  in  the  capillaries  only  the  deeply-staining  knobbed 
and  lobulated  nuclei  are  visible.  A  few  multinuclear  giant  cells  are 
found  in  the  arterioles. 

Liver.     In  the  sections  taken  from  all  parts  of  the  liver,  with  the 
exception  of  the  elevated  area  in  the  middle  of  the  right  lobe,  the  lobules 


Fig.  3. 


Liver  of  Case  L    Intralobular  increase  of  conncv.L.  >  c  l.^-uc.    Early  stage  of  diffuse  inter- 
stitial hepatitis.    Hyperplasia  of  intralobular  reticulum.    X  }75. 


are  atrophic,  the  atrophy  invohing  chiefly  the  central  portions  of  the 
lobules.  The  central  veins  and  capillaries  are  dilated,  while  the  liver 
cells  of  the  central  zone  are  atrophic  or  in  part  necrotic,  or  show  varying 
stages  of  fatty  degeneration,  cloudy  swelling,  and  necrosis.  In  some 
lobulas  the  liver  cells  of  the  central  zone  have  completely  disappeared. 
In  the  majority  of  lobules  there  is  an  endothehal  or  fibroblastic  pro- 
liferation in  the  capillaries  of  the  central  zone.  This  is  most  mark^  in 
those  areas  showing  the  most  pronounced  atrophy  or  necrosis  of  the 
liver  cells.  The  liver  rods  present  a  more  decided  radiating  appearance 
than  usual,  and  in  many  places  appear  as  if  elongated  by  pressure. 
The  periportal  islands  of  connective  tissue  are  relatively  increased  in 
number,  the  connective  tissue  in  the  majority  being  of  a  hyaline  char- 
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acter  and  presenting  no  infiltration.  The  fine  reticulum  of  the  lobules 
is  everywhere  increased,  but  particularly  in  the  areas  of  most  marked 
atrophy,  where  it  replaces  in  part  the  liver  cells.  In  many  areas  it  is 
very  cellular  and  presents  an  endothelial  or  fibroblastic  proliferation. 
With  Van  Gieson's  stain  the  greater  part  of  the  newly  formed  reticulum 
stains  a  light  red.  By  the  same  stain  heavier  lines  and  strands  of  con- 
nective tissue  may  be  seen  in  places  extending  into  the  lobule.  Small 
focal  necroses  are  found  scattered  throughout  the  sections;  the  necrotic 
areas  showing  the  same  endothelial  or  fibroblastic  hyperplasia  as  seen 
in  the  central  part  of  the  lobules.  Hypertrophic  liver  cells  are  also 
found  throughout  the  lobules.  The  central  veins  and  branches  of  the 
hepatic  veins  are  greatly  dilated  and  their  walls  thickened.  Giant  cells 
are  found  in  the  capillaries;  they  resemble  bone-marrow  giant  cells  and 
are  similar  to  those  found  in  the  lungs  and  spleen,  but  are  not  nearly  so 
numerous  as  in  those  organs.  In  many  sections  the  only  changes  are 
those  of  a  chronic  passive  congestion. 

Sections  taken  from  the  yellowish,  elevated  area  in  the  middle  of  the 
right  lobe  show  that  the  liver-lobules  are  larger  and  the  liver  cells  are 
increased  in  size,  the  blood  capillaries  being  «early  obliterated.  Many 
of  the  liver-cell  nuclei  are  very  large  and  stain  deeply.  In  Glisson's* 
capsule  there  is  a  marked  small-celled  infiltration  and  proliferation  of 
the  connective  tissue  and  the  smaller  bile-ducts.  The  periportal  con- 
nective tissue  is  somewhat  increased  and  the  finer  reticulum  of  the 
lobule  likewise  shows  an  increase.  The  central  congestion  and  atrophy 
are  less  marked  in  this  portion. 

The  liver  as  a  whole  presents  the  picture  of  a  chronic  passive  con- 
gestion and  atrophy  of  the  central  portion  of  the  lobule,  with  an  increase 
of  the  reticulum  of  the  lobules,  chiefly  central,  but  also  periportal.  This 
increase  is  in  many  places  due  to  a  fibroblastic  proliferation.  In  some 
areas  these  changes  are  so  marked  as  to  warrant  their  interpretation  as 
a  beginning  stage  of  cirrhosis,  in  part  central  and  in  part  periportal. 

Portal  Vein.  Sections  of  the  wall  show  sclerotic  changes  and  calcifica- 
tion, involving  chiefly  the  media.  No  evidence  of  recent  phlebitis. 
Branches  of  portal  show  similar  conditions.  Fresh  thrombi  Ih  all 
branches. 

Stomach  and  intestines  present  the  picture  of  a  chronic  passive  con- 
gestion with  atrophy  and  chronic  catarrhal  inflammation. 

Pancreas  shows  decrease  in  size  of  lobules  and  a  moderate  fatty 
infiltration.  Near  the  middle  of  the  body  of  organ  a  small  adenoma 
the  size  of  a  pea  was  found.  This  consists  of  tubules  lined  with  simple 
columnar  cells,  the  majority  showing  mucoid  degeneration.  Pancreatic 
veins  greatly  dilated,  and  walls  thickened. 

Omentum.  Congested  and  oedematous,  and  showing  a  marked 
small-celled  infiltration  and  fibroblastic  proliferation,  hemorrhage,  etc. 
Surface  covered  with  a  fibrinous  exudate. 

Mesentery.  Peritoneal  surface  shows  patches  of  fibrin.  Very  slight 
small-celled  infiltration  near  surface.  The  necrosed  patches  on  upper 
surface  correspond  to  small  areas  of  anaemic  necrosis  caused  by  the 
thrombosis  of  small  mesenteric  vessels.  Mesenteric  veins  greatly 
dilated  and  sclerotic.  Throughout  the  root  of  the  mesentery  are  small 
calcareous  nodules  surrounded  by  areas  of  lymphoid  cells.  Other 
collections  of  lymphoid  cells  surround  small  concentric  hyaline  masses; 
others  surround  small  arterioles  showing  hyaline  thickening  of  the 
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intima,  sometimes  arranged  in  concentric  laminae.  As  all  stages  of 
transition  can  be  found  between  the  calcareous  and  hyaline  nodules 
and  the  hyaline  vessels  with  proliferating  endothelium,  it  seems  prob- 
able that  the  former  represent  a  latter  stage  of  the  process.  The  cells 
surrounding  the  masses  are  of  the  character  of  lymphoc\i;es,  they  lie 
in  a  fine  reticulum  containing  small  bloodvessels,  and  some  contain 
typical  germ-centres.  They  are,  therefore,  regarded  as  representing 
newly  formed  IvTuphoid  tissue.  Similar  formations  are  found  through- 
out the  retroperitoneal  fat. 

Mesenteric  Glands.  Atrophic,  and  contain  hyaline  areas,  some  of 
which  show  calcification.  Vessels  congested.  Stroma  increased.  Few 
germ-centres  seen.    Numerous  phagoc}i:es  in  sinuses. 


Fig.  4. 


Spleen  of  Case  I.    Area  showing  advanced  fibrous  hyperplasia  of  reticuhmi  of  pulp,    x  175. 


Kidneys.  Somewhat  contracted,  the  number  of  glomeruli  in  a  field 
being  greatly  increased.  Many  hyaline  and  calcified  glomeruli  are 
found,  as  well  as  numerous  cystic  ones.  Connective-tissue  stroma 
increased  in  areas.  Many  of  the  tubules  contain  hyaline  casts.  Blood- 
vessels congested.    No  giant  cells  found  in  kidney  capillaries. 

Retroperitoneal  Glands.  The  red  spleen-like  glands  on  section  are 
haemolymph  nodes,  closely  corresponding  in  structure  to  that  of  the 
normal  spleen,  and  are  of  the  type  known  as  haemal  glands,  possessing 
no  lymph  vessels  or  sinuses.  The^  are  surrounded  by  a  very  thick 
capsule  from  which  trabeculae  containing  unstriped  muscle  run  into  the 
gland..  No  definite  blood  sinuses  are  present;  the  greater  part  of  the 
gland  structure  consists  of  a  pulp-like  reticulum  and  blood  spaces  lined 
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by  endothelium.  Lymphoid  cells  lie  in  the  meshes  of  the  reticulum. 
Small  scattered  collections  of  lymphoid  cells  suggest  follicles  or  'germ 
centres,  but  these  lack  the  true  vascular  relations  of  splenic  follicles. 
The  blood  spaces  ^re  filled  with  blood,  and  occasionally  bone-marrow 
giant  cells  are  found.  An  unusual  number  of  pigment-containing 
phagocytes  are  present  in  the  larger  blood  spaces.  With  Mallory's 
reticulum  stain  the  reticulum  appears  as  a  rather  coarse,  deeply-blue 
network  enclosing  spaces  filled  with  blood.  The  resemblance  to  normal 
spleen  is  so  close  that  the  glands  no  doubt  would  be  classed  as  accessory 
spleens.  They  resemble  very  closely  the  spleen-like  hfemolymph  glands 
of  the  hog.    The  ordinary  lymphatic  glands  of  this  region  are  atrophic, 

Fig.  5. 


Spleeu  of  Case  I.     Area  showing  early  stage-  oi  L-nuDUifiial  and  libruus  hyperplasia. 


present  a  great  increase  of  reticulum,  with  atrophy  of  lymphoid  tissue 
and  almost  complete  absence  of  germ-centres.  The  lymph  sinuses  are 
filled  with  endothelial  cells,  many  of  which  contain  blood  pigment. 
Cords  of  newly  formed  lymphoid  tissue  corresponding  to  those  in  the 
mesentery  lie  throughout  the  retroperitoneal  fat.  The  hsemolymph 
nodes  that  contain  both  blood  and  lymphatic  systems  do  not  show  tne 
spleen-like  hjy'perplasia  seen  in  the  pure  hsemal  glands. 

Mediastinal  aiid  Cervical  Glands.  T'hese  are  atrophic,  congested,  and 
are  more  or  less  anthracosed. 

Bone-marrow.  The  red  marrow  is  of  a  lymphoid  type,  contains  an 
increased  number  of  normoblasts,  and  very  few  giant  cells.  Numerous 
phagocytes  containing  blood  pigment  are  present. 
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Spleen.  (Removed  at  operation  by  Dr.  Xanerede,  November  6, 
1899.)  Nearly  a  perfect  oval  in  shape.  It  measures  23  x  13  x  9  cm., 
and  weighs  1536  grams.  Its  capsnJe  is  greatly  thickened  and  covered 
with  fine  stringy  adhesions  which  are  more  numerous  in  the  region  of 
the  hilum.  The  enlargement  of  the  organ  is  most  marked  in  the  upper 
two-thirds,  the  thickness  diminishing  below.  On  the  anterior  margin 
there  are  two  notches  at  the  lower  third,  the  lower  one  of  these  extending 
almost  through  the  lower  part  of  the  organ  and  forming  a  shelf-like 
depression.  In  the  hilum  there  is  a  small  accessory  spleen.  On  section 
the  spleen  bleeds  freely.    The  pulp  is  a  pale  red  and  of  firm  consistence. 

Fig.  6. 


~pleeu  of  Case  1.    Diffuse  fibrous  aud  endothelial  hyperplasia  of  pulp.    Hyaline  mass  in 

follicle.    X  175. 


The  stroma  is  greatly  increased.  Splenic  follicles  cannot  be  seen.  On 
exposure  to  the  air  no  Charcot-Leyden  crystals  were  formed  on  the 
surface. 

The  organ  was  received  warm  from  the  surgeon's  hands.  Portions 
were  fixed  at  once  in  Flemming's  solution,  Miiller's,  mercuric  chloride, 
alcohol,  and  formalin. 

Microscopic.  The  capsule  is  greatly  thickened,  consisting  of  a 
rather  dense  hyaline  connective  tissue.  "  It  is  covered  with  partiallv  or 
wholly  organized  deposits  of  fibrin.  The  trabeculae  are  thickened  to  a 
less  extent  and  are  much  farther  apart  than  normally.  The  lymphoid 
tissue  of  the  pulp  is  scanty,  the  pulp  being  replaced  largely  by  a  dense 
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fibrous  network  enclosing  the  enlarged  blood  spaces.  These  are  lined 
and  in  many  cases  partly  filled  by  large  endothelial  or  reticular  cells 
having  one  or  more  lightly  staining  nuclei,  and  in  the  majority  of  cases 
nucleoli.  The  fibrous  tissue  represents  a  hyperplasia  t)f  the  reticulum 
of  the  pulp,  the  endothelial  cells  lining  the  blood  spaces  apparently 
taking  part  in  the  formation  of  the  new  fibrous  tissue.    In  many  places, 

Earticularly  beneath  the  capsule,  it  is  more  dense  and  hyaline,  and  the 
lood  spaces  are  smaller.  In  the  denser  areas  the  fibrous  tissue  stains 
deep  red  with  Van  Gieson's.  In  such  areas  the  lymphocytes  are  very 
scanty  and  the  endothelial  cells  are  not  so  numerous.  In  other  portions 
of  the  pulp  the  fibrous  tissue  is  less  dense,  more  cellular,  stains  lighter 
with  Van  Gieson's,  and  presents  a  more  fibroblastic  character.  In  such 
areas  the  blood  spaces  are  much  enlarged  and  the  number  of  lympho- 
cytes and  endothelial  cells  much  greater.  The  latter  are  found  not  only 
in  the  spaces,  but  also  between  the  fibrillse  of  the  new  connective  tissue. 
Occasional  giant  cells  resembling  those  of  the  bone-marrow  are  found 
in  the  blood  spaces ;  they  are  similar  to  those  found  in  the  lungs  and  liver, 
and  are  probably  to  be  regarded  as  emboli.  There  is  no  evidence  of 
their  origin  in  situ.  Occasional  nucleated  red  blood  cells  are  found  in 
the  blood  of  the  pulp  spaces,  but  neither  the  ordinary  stains  nor  the 
triacid  stain,  etc.,  show  any  peculiar  cells,  myelocytes,  or  other  bone- 
marrow  elements  to  be  present.  In  the  neighborhood  of  the  trabeculse 
there  are  found  occasional  small  collections  of  densely  packed  lymphoid 
cells  resembling  follicles.  A  thickened  hyaline  arteriole  may  be  seen 
in  the  central  portion  of  some  of  these  collections  of  cells;  others  surround 
small  hyaline  masses.  The  bloodvessels  of  the  organ  are  very  prominent, 
being  greatly  dilated  and  showing  marked  thickening  of  the  walls. 
Small  deposits  of  blood  pigment  (hsemosiderin)  are  found  about  some 
of  the  trabeculse,  and  throughout  the  pulp  spaces  occasional  endothelial 
phagocytes  containing  pigment  are  seen. 

The  study  of  many  sections  taken  from  different  parts  of  the  spleen 
leads  to  the  conclusion  that  the  conditions  here  represent  a  chronic 
passive  congestion,  with  great  enlargement  of  the  pulp  spaces,  a  coinci- 
dent or  secondary  fibrous  hyperplasia  of  the  pulp  reticulum  dependent 
upon  or  associated  with  a  hyperplasia  of  the  reticular  or  endothelial  cells 
lining  the  spaces.  In  connection  with  these  changes  there  is  a  secondary 
atrophy  of  the  lymphoid  tissue  of  the  pulp  and  of  the  follicles.  As  a 
result  of  such  atrophy  and  destruction  of  the  splenic  parenchyma  the 
splenic  function  of  haemolysis  is  gradually  lost.  The  spleen-like  hyper- 
plasia of  the  haemal  glands,  the  new  formation  of  lymphoid  tissue 
throughout  the  root  of  the  mesentery,  and  the  retroperitoneal  fat  are 
regarded  as  compensatory  in  character. 

Summary  of  Pathology.  The  most  striking  feature  of  the  case  is 
the  marked  fibrous  hyperplasia  of  the  spleen.  That  this  cannot  be 
secondary  to  the  liver  condition  is  shown  by  the  marked  differences  in 
degree  and  character  of  the  hepatic  and  splenic  conditions  respectively. 
The  splenic  condition  is,  without  doubt,  much  the  older  condition,  as 
seen  by  the  greater  abundance  of  the  fibrous  tissue,  its  greater  density 
and  more  hyaline  character,  and  its  difference  in  reaction  in  areas  to 
Van  Gieson's  stain;  moreover,  the  atrophic  condition  of  the  splenic 
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parenchyma  is  more  marked  than  that  of  the  liver.  The  process  in  the 
Uver  is  interpreted  as  a  chronic  passive  congestion  and  atrophy,  followed, 
secondarily,  by  an  increase  of  the  finer  reticulum  of  the  lobules.  In 
several  areas,  notably  in  the  middle  of  the  right  lobe,  there  is  also  a 
beginning  periportal  increase  of  connective  tissue  with  hyperplasia  of 
the  smaller  bile-ducts.  This  beginning  hyperplasia  may  be  regarded 
as  a  very  early  stage  or  beginning  of  a  cirrhosis,  and  is  evidently  of  much 
more  recent  occurrence  than  the  splenic  condition. 

In  explanation  of  the  congestion  and  fibrosis  of  the  spleen,  the  stenosis 
and  calcification  of  the  portal  vein  may  be  regarded  as  an  etiological 
factor.  That  the  changes  in  the  wall  of  the  vein  at  the  junction  of  the 
splenic  and  superior  mesenteric  veins  represent  an  old  and  not  a  recent 
process  is  shown  by  the  hyaline  thickening  of  the  wall  and  of  the  fibrous 
septa  and  the  plates  of  calcification.  These  changes  must  be  taken  as 
evidences  of  an  old  thrombosis  and  pylephlebitis,  with  subsequent 
organization,  contraction,  stenosis,  and  calcification.  It  is  possible  that 
the  stasis  in  the  splenic  vein  and  the  damming  back  of  the  blood  upon 
the  spleen  have  caused  the  atrophy  and  the  progressive  fibrosis  seen  in 
that  organ.  On  the  other  hand,  it  is  also  possible  that  the  splenic  con- 
dition is  primary,  and  the  condition  of  the  portal  vein  may  be  purely 
coincidental  or  may  result  from  a  toxic  condition  of  the  blood  in  the 
splenic  vein  dependent  upon  the  disturbed  splenic  function,  or  upon  a 
general  intoxication,  or  one  affecting  the  portal  area  primarily.  The 
changes  in  the  hsemolymph  nodes  and  the  new  formation  of  lymphoid 
tissue  are  regarded  as  compensatory  for  the  lost  splenic  function.  It 
is  also  probable  that  a  similar  compensation  is  present  in  the  bone- 
marrow,  as  shown  by  the  changes  described  above.  The  ansemia  may 
be  regarded  as  due  either  to  an  excessive  destruction  of  red  blood  cells 
by  the  endothelial  phagocytes  of  the  portions  of  the  spleen  still  exercising 
the  function  of  haemolysis,  in  connection  with  an  excessive  actiAdty  of 
endothelial  phagocytes  in  the  haemolymph  nodes  and  bone-marrow,  or 
to  a  toxic  haemolysis,  or  to  a  disturbance  of  balance  between  the  destruc- 
tion of  haemoglobin  and  the  elaboration  of  the  products  resulting  from 
such  destruction.  From  a  careful  study  of  the  case  we  have  arrived  at 
the  following: 

Pathological  Diagnosis.  Fibrosis  of  the  spleen  (splenamegaly) , 
with  beginning  fibrosis  of  liver  (early  stage  of  Banti's  disease) ;  stenosis 
and  calcification  of  portal  vein,  with  extreme  passive  congestion  of 
radicles  of  portal,  particularly  of  splenic  vein;  chronic  passive  congestion 
of  gastrointestinal  tract,  lungs,  etc. ;  compensatory  hyperplasia  of  haemo- 
lymph nodes  and  new  formation  of  lymphoid  tissue  in  retroperitoneal 
fat;  increase  of  lymphoid  marrow;  acute  fibrinous  peritonitis  following 
splenectomy;  embolism  of  bone-marrow  giant  cells;  general  sclerosis 
and  atrophy;  secondary  anaemia;  cholelithiasis. 
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Case  II. — Mrs.  S.,  aged  fifty  years,  American,  died  12.05  p.m.,  De- 
cember 11,  1902.  Autopsy  by  Dr.  Warthin  at  1.30  p.m.,  December 
11,  1902. 

Autopsy  Protocol.  Cadaver  of  slender  build;  no  anomalies;  no 
deformities.  Right  inguinal  hernia.  Abdomen  on  level  of  ribs.  In  the 
median  line,  between  the  umbilicus  and  pubes,  there  is  a  laparotomy 
scar  14  cm.  long,  which  is  entirely  healed  with  the  exception  of  a  sinus 
about  1  cm.  long  at  about  the  middle  of  the  scar.  Pus  exudes  from  the 
opening,  which  communicates  by  a  fistulous  tract  with  an  abscess  cavity 
in  the  abdominal  wall. 

Skin  is  pale,  hair  negative,  teeth  artificial.  Over  the  back  there  is  pale 
hypostasis.  Transfusion  punctures  in  pectoral  regions.  The  muscles 
are  greatly  emaciated;  on  section  they  are  deep  brown  and  dry.  There 
is  no  rigor  mortis.  The  panniculus  is  of  a  fair  amount.  (Edema  is 
present  over  both  ankles.     Body  heat  is  present. 

Brain  and  spinal  cord  not  examined. 

The  diaphragm  is  at  the  third  intercostal  space  on  both  sides. 

Mammae  atrophic.  In  the  adipose  tissue  of  the  right  there  is  a  firm 
swelling  about  the  size  of  a  walnut,  consisting  of  hypersemic  and 
oedematous  fat  tissue  (transfusion  area). 

Apex  of  heart  is  behind  the  fourth  rib,  half-wav  between  the  left  para- 
sternal and  nipple  lines.  The  Tncdiastinal  fat  is  abundant  and  of  an 
orange  color;  contains  no  enlarged  glands.  In  the  thymus  region  there 
is  an  abundance  of  orange-colored  fat.    No  remains  of  thymus. 

No  fluid  in  pleural  cavities.  The  left  lung  is  adherent  throughout,  the 
adhesions  being  very  dense  over  the  base,  where  they  have  to  be  cut. 
Right  lung  is  adherent  by  easily  torn  adhesions  at  apex  and  over  the 
posterior  surface  and  at  the  base;  the  adhesions  here  not  so  firm  as  on 
left  side. 

The  pericardial  sac  is  not  tense;  contains  no  fluid.  Surfaces  of  pericar-  • 
dium  are  moist  and  shining. 

The  heart  is  much  smaller  than  cadaver's  right  fist;  weighs  272  grams, 
and  measures  13  x  9.5  x  5  cm.  There  is  a  small,  irregular,  tendinous 
spot  on  the  posterior  wall  of  left  ventricle;  another  near  the  apex,  and 
one  on  the  anterior  wall  of  right  ventricle.  The  subepicardial  fat  is 
increased.  Heart  muscle  is  pale  brown,  fairly  firm.  The  right  auricle 
contains  currant-jelly  and  mixed  clots  and  plum-colored  fluid  blood. 
The  wall  of  the  right  ventricle  measures  5  mm.,  3  mm.  of  which  are  of 
fat.  Right  ventricle  is  empty.  The  left  ventricle  is  empty,  wall  con- 
tracted; measures  20  mm.  The  left  auricle  contains  plum-colored  fluid 
blood  and  small  red  jelly  clots. 

The  mitral  valve  barely  admits  two  fingers.  Circumference  of  orifice, 
8  era.  Flaps  are  thickened  along  proximal  edges.  Tricuspid  barely 
admits  three  fingers;  orifice  measures  11  cm.;  flaps  negative,  rulmonary 
barely  admits  tnumb;  orifice  measures  6.5  cm.;  flaps  negative;  aortic 
admits  thumb  easily;  orifice  7  cm.  in  circumference;  slight  thickening 
of  central  segment. 

The  aorta  shows  beginning  sclerosis,  most  marked  about  the  coronary 
orifices.  The  descending  branch  of  the  left  coronary  artery  is  moderately 
sclerosed. 

The  left  lung  weighs  216  grams,  and  measures  17  x  13  x  3  cm.  It  is 
collapsed,  pale,  moderately  anthracosed,  and  the  pleura  is  covered  with 
the  remains  of  adhesions.     On  section  the  lung  is  pale,  dry,  almost 
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bloodless,  and  ^-ields  almost  no  fluid  on  pressure.  Beneath  the  pleura, 
particularly  over  the  lower  lobe,  there  are  scattered  a  few  dark  areas  of 
small  size,  which  are  firm  on  pressure. 

The  right  lung  is  more  voluminous  and  contains  more  air  than  the 
left.  It  weighs  256  grams,  and  measures  19  x  12  x  4  cm.  On  section  it  is 
more  pink  and  moist  over  the  middle  and  lower  lobes;  otherwise  similar. 

Bronchi  negative.  Bronchial  glands  moderately  anthracosed.  Pul- 
monary vessels  contain  large  ante-mortem  mixed  clots  and  post-mortem 
jelly  clots. 

Thoracic  aorta  measures  5  cm.  in  circumference;  contains  small  jelly 
and  mixed  clots.    The  azygos  veins  are  greatly  dilated. 


F:.j.  T. 


Low-power  view^f  liver  of  Case  II.,  showing  picture  of  advanced.cirrhosis.    X  45. 


Thoracic  duct  is  distended  with  clear  fluid. 

Thoracic  partion  of  opsophagus  contains  a  brownish  fluid.  The  lower 
third  shows  marked  varices;  the  oesophageal  veins  and  their  anasto- 
moses with  the  coronary  veins  of  the  stomach  are  markedly  dilated. 
There  are  no  evidences  of  hemorrhage  from  the  oesophageal  mucosa. 
No  erosions  of  the  varices. 

Mouth,  pharynx,  and  larynx  not  examined.  The  cenical  portion  of 
the  oesophagus  contains  a  brownish  fluid.  The  thjToid  is  small  and  of 
firm  consistence.    On  section  it  is  pale  and  more  brown  than  normal. 

Cervical  H<Bjnolymph  Nodes.  In  the  deep  cervical  tissues  numerous 
reddish,  spleen-like  glands  resembhng  hsemolymph  glands  are  found. 
They  are  larger  and  appear  much  more  numerous  than  normally. 
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Cervical  vessels  and  nerves  negative. 

Abdomen.  The  omentum  is  adherent  to  the  abdominal  wall  in  the 
neighborhood  of  the  umbilicus  by  easily  torn  adhesions,  between  which 
there  is  a  fibrinopurulent  exudate.  The  lower  border  is  adherent  to  the 
anterior  abdominal  wall  just  above  the  pubes.  The  intestinal  coils 
present  scattered  fresh  fibrinous  adhesions,  particularly  on  the  left  side. 
From  between  the  adhesions  one  and  a  half  litres  of  turbid  fluid  con- 
taining many  fibrin  flakes  are  obtained,  the  greater  part  being  taken 
from  the  left  side  below  the  spleen.  The  adhesions  are  strongest  in  the 
neighborhood  of  the  incision.  In  the  abdominal  wall  at  this  point  there 
is  a  fistulous  tract  extending  through  the  rectus  muscle  as  far  as  the 

Fig.  8. 
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Spleen  of  Case  II.    Fibrous  hyperplasia  of  reticulum,  with  hyaline  change.    Dark  areas  = 
hyaline  area  stained  deep  red  with  Van  Gieson's.    No  follicles.    X  175. 


pubes,  and  communicating  with  the  external  opening  in  the  laparotomy 
wound.  Between  the  adhesions  there  is  a  collection  of  pus.  The 
intestines  in  this  region  are  firmly  adherent  to  each  other  and  to  the 
abdominal  wall.  In  one  of  the  loops  there  is  a  darkened,  thin,  and 
softened  area,  but  no  perforation.  The  pelvis  is  filled  with  coils  of 
small  intestine  which  are  adherent  to  the  sigmoid  and  rectum.  Between 
these  adhesions  there  are  about  50  c.c.  of  fluid  similar  to  that  in  the 
abdominal  cavity,  but  more  turbid,  and  containing  more  fibrin.  The 
transverse  colon  and  caecum  are  moderately  distended;  the  former  is 
S-shaped,  the  lowest  part  two  fingers'  breadth  above  the  umbilicus. 
The  liver  is  high  and  very  small,  the  lower  edge  in  the  right  parasternal 
line  being  three  finger  breadths  above  the  edge  of  ribs  and  just  at  the  tip 


DOCK,  warthin:  splenic  anemia. 


47 


of  the  ensifonn  in  the  median  line.  The  left  border  is  two  fingers' 
breadth  to  the  left  of  the  left  sternal  line.  The  spleen  is  greatly  enlarged, 
filling  in  the  entire  left  hypochondrium  and  projecting  a  hand's  breadth 
below  the  edge  of  the  ribs.  It  is  adherent  to  the  diaphragm  by  several 
easily  torn  adhesions.  The  lower  border  of  the  stomach  is  three  fingers' 
breadth  below  the  ensiform.  There  are  easily  torn  adhesions  between 
the  stomach,  omentum,  and  hilum  of  spleen.  No  accessory  spleen  found 
in  gastrosplenic  omentum. 

Spleen  weighs  944  grams,  and  measures  19  x  14  x  7  cm.  It  is  triangular 
in  shape,  broader  at  upper  pole,  the  enlargement  involving  chiefly  the 
upper  third.     The  upper  pole  is  slightly  recurved.     There  is  one  deep 


Fig.  9. 


Spleen  of  Case  II.  Higher  power  view  of  Fig.  8.  Fibrous  byperpiasia  of  splenic  reticulam, 
with  hyaline  change.  Dark  areas  =  hyaline  areas  staining  deep  red  with  Van  Gieson's. 
X  350. 


notch  at  about  the  middle  of  the  anterior  border,  extending  nearly  half- 
way across  the  organ.  The  capsule  is  thickened,  particularly  along  the 
anterior  margin,  where  there  are  flattened  hyaUne  thickenings  and  the 
remains  of- stringy  adhesions.  The  organ  flattens  somewhat,  but  is 
of  increased  consistence.  On  section  it  is  firm  and  tough,  creaks  to  the 
knife,  pale,  grayish-blue  red,  almost  homogeneous,  and  sliining,  semi- 
translucent,  but  slightly  granular  in  areas.  Contains  but  little  blood. 
The  follicles  are  greatly  diminished  in  number  and  in  size — only  a  few 
can  be  seen.  There  is  a  diffuse  fibroid  hyperplasia  of  the  reticulum  of 
the  pulp.  The  vessels  at  the  hilum  appear  normal;  veins  collapsed. 
Adrenals  well  preserved;  no  pathological  changes. 
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Left  Kidney.  Fatty  capsule  very  rich  in  fat.  Fibrous  capsule  strips 
easily;  shape  about  normal;  less  plump  than  the  right  one;  weighs  120 
grams;  measures  10  x  6  x  3  cm.  Small,  yellowish  areas  on  the  posterior 
surface.  These  are  neither  elevated  nor  depressed.  On  section  they  are 
found  to  extend  through  the  cortex  and  medullary  pyramids.  In  other 
respects  resembles  right  kidney. 

Right  Kidney.  Fatty  capsule  very  rich  in  fat.  Fibrous  capsule  strips 
easily.  Surface  of  kidney  smooth,  mottled  brownish-red  and  yellow; 
weighs  104  grams;  measures  8^  x  5^  x  3  cm.  Several  yellowish  spots, 
size  of  a  pea,  seen  over  the  surface.  On  section  cut  surface  is  pale 
brownish-red,  containing  small  yellowish  areas  size  of  a  pepper-corn, 

Fig.  10. 


Portion  of  a  sinus  of  retroperitoneal  haemolymph  node  from  Case  II.  Large  phagocytes 
filled  with  red  blood  cells,  the  outlines  of  the  latter  being  just  visible.  Free  blood  cells  in 
meshes  of  blood  sinus.    X  175. 

and  is  more  translucent  than  normal.  Cortex  measures  2  to  3  mm. 
Outlines  of  labyrinths  and  medullary  rays  well  preserved.  Vessels 
anaemic;  consistence  firm;  subpelvic  fat  increased;  pelvis  negative. 

Ureters  negative. 

Bladder  distended  with  cloudy  urine.    Mucosa  negative. 

Duodenum  contains  plum-colored,  bloody  fluid,  with  strong  odor  of 
H^S.  In  this  fluid  are  four  large  currant-jelly  clots,  weighing  12.2,  10.8, 
7.3,  and  6.1  grams  respectively.  Mucosa  anaemic,  and  presents  no 
erosions  or  evidences  of  hemorrhage. 

Bik  Passages.     Patent. 

Small  Intestine.  The  jejunum  and  ileum  contain  fluid  similar  to  that 
found  in  duodenum,  with  yellowish  clots.    Toward  the  lower  end  of  the 
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ileum  the  fluid  becomes  thicker  and  darker  in  color.     The  mucosa  is 
very  anamic.    No  e%adences  of  hemorrhage. 

Appendix.  Firm  adhesions  containing  pus  about  the  appendix. 
Lumen  negative. 

Large  Intestine.  Entirely  filled  with  tar-like  material.  About  the 
middle  of  transverse  colon  there  is  a  small  polyp.  Mucosa  is  very 
anaemic.  No  evidences  of  hemorrhage.  The  rectum  is  filled  with  a 
black,  tarry,  tenacious  material  adhering  to  the  mucosa.  In  the  latter 
are  the  scars  of  healed  ulcers.  No  evidences  of  hemorrhage.  Hemor- 
rhoidal veins  greatly  enlarged,  but  collapsed.  No  evidences  of  hemor- 
rhage from  these. 

Stomach.  Contains  750  c.c.  of  a  thick,  black  fluid,  composed  chiefly 
of  red  blood  cells  and  a  few  small  red  clots.  The  mucosa  is  thickened 
and  covered  with  a  thick,  brownish  mucus.  About  14  cm.  below  the 
cardiac  orifice  there  is  in  the  posterior  wall  an  erosion  in  the  mucosa, 
having  undermined  edges,  and  about  3  mm.  in  diameter.  Beneath  this 
and  under  the  neighboring  mucosa  there  is  a  space  about  2  cm.  in 
diameter,  filled  with  a  fresh  blood  clot,  and  communicating  with  a 
ruptured  vein  in  the  posterior  wall,  a  greatly  dilated  branch  of  the 
coronary  veins.  This  is  undoubtedly  the  source  of  the  hemorrhage. 
All  of  the  veins  of  the  stomach  wall  are  greatly  dilated  and  tortuous, 
but  are  for  the  chief  part  collapsed  and  empty.  The  coronary  veins  in 
particular  show  a  marked  dilatation. 

Liver.  Small,  about  size  of  a  child's  head,  nearly  round,  but  irreg- 
ular. Weighs  1856  grams;  its  greatest  dimensions  are  23  x  17  x  11  cm. 
It  is  adherent  to  the  diaphragm  by  very  firm  and  tough  adhesions. 
The  surface  is  very  irregular  and  nodular,  particularly  along  the  lower 
edge  and  near  the  ligaments.  It  contains  numerous  small  hyahne  areas 
and  small,  translucent,  listening,  brownish  points,  varying  in  size  from 
that  of  a  pinpoint  to  tnat  of  a  pinhead.  These  are  most  numerous 
along  the  lower  edge.  Over  the  upper  surface  of  the  organ  the  capsule 
is  0.5  cm.  thick,  and  firmly  adherent  to  the  diaphragm.  The  con- 
sistence is  ver}^  firm;  creaks  on  cutting.  On  section  Glisson's  capsule 
is  greatly  thickened  in  areas,  the  cut  surface  being  mottled  whitish  and 
brown,  the  white  areas  corresponding  to  the  dense  hyaline  connective 
tissue  of  the  thickened  Glisson's  capsule.  The  increase  of  Glisson's 
capsule  is,  however,  very  irregular,  being  most  marked  in  the  central 
portion  of  the  right  lobe  and  beneath  the  external  capsule.  There 
appears  to  be  a  diffuse  increase  of  connective  tissue  throughout  the 
organ.  The  cut  surface  is  slightly  granular,  the  liver  tissue  showing  as 
irregular  islands  surrounded  by  connective  tissue.  Surface  is  more 
translucent  than  normal.  The  outlines  of  the  lobules  cannot  be  made 
out.  The  branches  of  the  hepatic  vein  are  dilated,  those  of  the  portal 
nearly  obliterated  by  the  penportal  increase  of  connective  tissue.  No 
icterus. 

Gall-bladder  is  very  small;  size  of  a  pigeon's  ega.  It  is  retracted  above 
the  edge  of  the  liver.  Tissues  of  the  wall  are  thickened.  It  contains  a 
very  thick,  glairy,  brownish-like  bile;  no  stones. 

Portal  Vein.  Just  above  the  junction  of  the  splenic  and  superior 
mesenteric  veins  the  wall  of  the  portal  vein  is  thickened  and  contains 
calcareous  plates.  The  lumen  is  stenosed,  barely  admitting  tip  of  lead- 
pencik  The  wall  is  irregularly  thickened  and  shows  lines  of  contraction 
radiating  from  the  areas  of  calcification.    The  lumen  is  filled  with  a 
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recent  mixed  thrombus,  chiefly  white,  firm  in  consistency,  and  extending 
to  the  portal  of  the  Hver  and  into  the  smaller  portal  branches  within  the 
liver.  No  evidences  of  organization  of  the  thrombus.  All  the  radicles 
of  the  portal  are  enlarged  and  show  thickenend  walls,  the  splenic  vein 
in  particular. 

Pancreas.  Smaller  than  normal.  Lobules  atrophic.  Fatty  infiltra- 
tion between  the  lobules.  Throughout  the  organ  there  are  numerous 
whitish  areas  of  fat-necrosis  in  the  interlobular  fat.  These  are  most 
marked  along  the  upper  border.  In  the  great  omentum  about  a  hand's 
breadth  below  the  greater  curvature  there  is  a  red  body  the  size  of  a 
cherry,  embedded  in  the  omental  fat.  It  is  rather  soft  and  fluctuating, 
resembling  a  congested  hsemolymph  node.  On  section  it  shows  a  small, 
firm,  whitish  nodule  resembling  epithelial  tissue  and  suggesting  pancre- 
atic tissue,  the  remaining  portion  being  made  up  of  reddish,  lymphoid 
tissue  and  a  small  abscess  cavity  containing  a  brownish,  pus-like  ma- 
terial.    Small  areas  of  fat-necrosis  are  found  in  the  fat-tissue  near  by. 

Mesentery.  Mesenteric  glands  not  enlarged.  No  hsemolymph  nodes 
found  except  in  root,  where  there  is  a  great  number  of  reddish  and 
bluish  glands  embedded  in  the  mesenteric  fat,  probably  hsemolymph 
nodes. 

Retroperitoneal  Glands.  Over  250  red,  spleen-like  glands  found  in 
the  root  of  mesentery,  retroperitoneal  fat,  about  the  renal  vessels,  behind 
and  along  the  great  abdominal  vessels,  and  particularly  along  the  brim 
of  the  pelvis.  Along  the  left  common  iliac  there  is  one  4  cm.  long  and 
as  thicK  as  a  lead-pencil.  A  similar  cord  lies  along  the  vena  cava. 
The  majority  of  the  red  glands  are  the  size  of  a  bean;  others  vary  in  size 
from  that  of  a  pinhead  to  that  of  a  bean.  On  section  they  are  firm, 
bluish-red,  and  spleen-like;  only  a  few  show  dilated  sinuses  and  a  softer 
consistence. 

External  Genitals.     Negative. 

Uterus  and  Appendages.     Absent.     (Removed  at  operation.) 

Site  of  operation  covered  with  fibrinopurulent  exudate.  About  50  c.c. 
of  turbid  fluid  in  pelvis. 

Bone-marrow.  Tibias,  opened  longitudinally,  show  no  lymphoid 
changes.    Red  marrow  in  sternum  and  ribs  hyperplastic. 

Peripheral  Lymph  Glands.     Prominent,  but  not  enlarged. 

Peripheral  Bloodvessels.  Femoral  veins  filled  with  recent  thrombi; 
the  left  completely  occluded  by  a  clot  of  firmer  consistency  than  that 
found  in  the  right  femoral.  Lumbar  and  azygos  veins  greatly  enlarged. 
(Material  taken  from  all  organs  and  tissues  fixed  in  Flemming's, 
Mailer's,  Zenker's,  mercuric  chloride,  alcohol,  and  formalin.  Em- 
bedded in  paraffin;  stained  in  ordinary  and  specific  stains.) 

Microscopic  Examination.  Heart.  Sections  of  heart  muscle  show 
brown  atrophy.    Fatty  infiltration  of  right  ventricle. 

Lungs.  Sections  show  atrophy  and  sclerosis  of  bloodvessels.  Great 
numbers  of  bone-marrow  giant  cells  in  capillaries. 

Spleen.  Marked  fibrosis  of  the  reticulum  of  the  pulp,  with  hyaline 
change  of  the  newly  formed  connective  tissue,  the  blood  spaces  being 
outlined  by  hyaline  cords  of  varying  thickness.  The  process  is  fairly 
uniform  throughout  the  entire  organ,  although  denser  and  more  hyahne 
areas,  with  wholly  or  partially  obliterated  blood  spaces,  are  seen  in 
portions,  particularly  near  the  external  capsule.  The  blood  spaces  are 
very  prominent,  and  many  greatly  enlarged,  some  areas  being  cavernous. 
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The  lymphoid  tissue  of  the  pulp  is  very  atrophic,  and  only  small,  scat- 
tered collections  of  cells  resembling  follicles  are  seen.  The  majority  of 
these  contain  hyaline  masses.  The  blood  spaces  are  lined  by  large, 
hypertrophic,  endothelial  cells,  but  these  do  not  show  any  evidences  of 
hyperplasia  into  the  spaces.  A  few  giant  cells  resembling  those  of  the 
bone-marrow  seen  in  the  blood  spaces  (embolism  ?) ;  a  few  normoblasts 
are  also  found.  No  unusual  forms  of  cells  observed  in  sections  stained 
by  special  methods  (triacid,  polychrome,  methylene  blue,  etc.).  All  the 
bloodvessels  of  the  spleen  are  enlarged  and  show  marked  sclerotic 
changes  and  numerous  nodules  of  calcification.  A  deposit  of  lime-salts 
is  also  found  in  some  of  the  hyaline  masses  of  the  follicles.  Testing  of 
many  sections  for  iron  with  potassium  ferrocyanide  and  hydrochloric 
acid  entirely  negative.  No  phagocytes  containing  blood  pigment  seen, 
and  no  free  blood  pigment. 

Liver.  Sections  taken  from  different  parts  of  the  liver  show  that  the 
greater  part  of  the  organ  presents  the  picture  of  an  atrophic  cirrhosis. 
Glisson's  capsule  is  greatly  increased,  and  there  is  also  a  grow^th  of 
connective  tissue  into  the  lobule.  The  periportal  increase  of  connective 
tissue  is,  however,  very  irregular;  in  some  areas  it  is  very  marked,  in 
others  it  is  but  slight,  small  areas  showing  no  cirrhotic  changes.  In 
other  areas  there  is  a  central  increase  of  connective  tissue.  The  greater 
part  of  the  lobules  show  central  dilatation  of  the  capillaries  and  atrophy 
of  liver  cells.  Much  of  the  connective  tissue,  particularly  toward  the 
surface  of  the  organ,  is  hyaline  and  scar-like;  in  those  areas  showing  less 
change  the  new  tissue  has  more  of  a  fibroblastic  character  and  contains 
more  small  cells.  There  is  a  slight  increase  of  the  small  bile-ducts. 
Liver  cells  are  atrophic;  those  of  the  central  portion  of  the  lobule  contain 
a  very  small  amount  of  haematoidin.    Iron  test  is  entirely  negative. 

Pancreas.  Sections  show  a  fatty  atrophy.  Vessels  are  sclerosed. 
There  is  a  small-celled  infiltration  of  the  interlobular  fat,  and  localized 
areas  of  fat  necrosis  with  small  hemorrhages  are  present. 

Body  from  Omentum.  Sections  show  the  red  body  found  in  the 
omentum  to  consist  of  three  separate  structures:  A  hsemolymph  node 
showing  great  numbers  of  phagocytes  containing  red  cells  in  its  blood 
sinuses;  an  accessory  pancreas  containing  all  the  characteristics  of  pan- 
creatic tissue,  acini,  and  areas  of  I^angerhans.  There  is  an  increase  of 
the  stroma  of  the  parenchymatous  portion  as  well  as  of  the  islands,  and 
an  infiltration  of  fat-cells.  No  large  duct  leading  from  this  accessory 
pancreas  can  be  found,  but  a  small  duct  can  be  traced  leading  into  the 
third  structure  of  the  mass — an  abscess  cavity  filled  with  a  pus-like 
material,  and  having  a  wall  of  granulation  tissue  in  which  there  are 
many  large,  thin-walled  vessels.  Small  groups  of  necrosed  fat-cells  are 
found  in  the  neighboring  tissue. 

Stomach  and  intestine.  Sections  show  a  chronic  passive  congestion 
with  catarrhal  inflammation. 

Kidneys.  Sections  show  atrophy,  sclerosis  of  vessels,  and  localized 
areas  of  interstitial  inflammation.  Convoluted  .tubules  show  moderate 
cloudy  swelling.    Iron  test  wholly  negative. 

Hoemolymph  Nodes.  These  constitute  one  of  the  most  interesting 
features  of  the  case,  judged  from  the  pathological  standpoint.  The 
changes  may  be  summed  up  as  follows:  All  the  red  glands  examined 
show  .the  structure  of  heemolymph  nodes  in  varying  stages  of  hyper- 
plasia.   They  contain  but  few  germ-centres.    The  blood  smuses  are  all 
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very  prominent  and  large,  but  the  majority  are  only  partly  filled  with 
blood.  In  some  glands  the  sinuses  are  distended.  They  contain  also 
great  numbers  of  large  hyaline  cells  having  a  yellowish  or  brownish  color, 
and  staining  deep  red  with  eosin.  Some  of  the  sinuses  are  completely 
filled  with  these  cells.  With  the  higher  powers  these  cells  are  found  to  be 
phagocytes  completely  filled  with  red  cells,  or  with  the  products  of  the 
disintegration  of  red  cells.  The  nucleus  of  the  phagocytic  cell  is  usually 
pushed  to  one  side,  and  shows  more  or  less  karyorrhexis.  The  outlines 
of  the  red  cells  can  be  distinctly  seen  in  the  phagocytes,  and  in  many 
cases  appear  unchanged.  In  other  phagocytes  only  hyaline  droplets 
staining  deeply  with  eosin  or  a  brownish  pigment  are  seen.  The 
majority  of  the  cells  give  a  strong  iron  reaction  with  ferrocyanide  and 
hydrochloric  acid.  In  some  there  is  a  yellowish  pigment  which  does  not 
respond  to  the  iron  test  (hsematoidin  ?) .  Great  numbers  of  mononuclear 
eosmophiles  are  found  in  some  of  the  glands.  Normoblasts  and  giant 
cells  resembling  those  of  the  bone-marrow  are  found  in  large  numbers 
in  the  blood  sinuses.  With  the  triacid  stain  numerous  cells  resembling 
myelocytes  (neutrophile  granulation  and  large  excentric  nuclei)  are 
also  found  in  the  blood  sinuses.  In  many  of  the  retroperitoneal  haemo- 
lymph  nodes  there  are  also  large  masses  of  hyalin  which  occupy  the 
lymphoid  areas  between  the  blood  sinuses.  Many  of  these  show  calcifi- 
cation. Encapsulated  caseous  tubercle  found  in  one  gland.  In  the 
sections  treated  with  ferrocyanide  and  hydrochloric  acid  the  areas  of 
calcification  give  a  marked  iron  reaction,  which  is  diffuse  or  very  finely 
granular.  A  similar  reaction  is  observed  in  many  of  the  hyaline  areas 
in  which  calcification  has  not  taken  place.  The  appearances  suggest 
some  connection  between  the  hyaline  masses  and  the  blood  destruction. 

Lymphatic  Glands.     Atrophic;  show  marked  hyaline  change. 

Bone-marrow.  The  normoblasts  are  increased,  and  the  giant  cells 
greatly  diminished  in  ninnber.  The  reticulum  of  the  red  marrow  appears 
hyperplastic  and  the  blood  spaces  smaller.  In  the  blood  spaces  and  in 
the  reticulum  are  great  numbers  of  pigmented  phagocytes,  as  in  the 
haemolymph  nodes.  Free  pigment  is  also  present.  Tne  iron  test  shows 
the  pigment  to  be  haemosiderin. 

Tumor  of  Uterus  (removed  at  operation).  The  tumor  was  found  to  be 
nearly  completely  calcified.  After  decalcification  of  portions  sections 
were  obtained  showing  it  to  be  a  myofibroma,  with  increase  of  the  con- 
nective tissue,  atrophy  of  the  muscle,  hyaline  change,  and  calcification. 
Traces  of  atrophic  muscle  found  throughout  the  dense  hyaline  tissue 
between  the  masses  of  calcification.  Very  few  nuclei  found  in  the 
hyaline  connective  tissue. 

Summary  of  Pathology.  The  immediate  cause  of  death  is  the 
anaemia  resulting  from  the  hemorrhage  from  the  eroded  varix  in  the 
stomach  wall.  The  dilatation  of  the  stomach  and  splenic  veins  is 
the  result  of  the  portal  obstruction.  For  the  latter  two  etiological  factors 
are  present,  the  stenosis  and  calcification  of  the  portal  vein  and  the 
periportal  cirrhosis.  It  is  impossible  to  decide  the  relative  part  played 
by  these  factors.  The  most  important  question  is  the  relation  of  the 
splenic  condition  to  that  of  the  liver.  It  is,  however,  impossible  to 
decide  positively  which  is  the  primary  condition,  the  splenic  fibrosis  or 
the  cirrhosis  of  the  liver.    Because  of  the  more  advanced  stage  of  the 
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splenic  fibrosis,  the  dense  hyaline  character  of  the  new  tissue  formed 
in  the  walls  of  the  pulp  spaces,  the  areas  of  hyaline  and  calcification, 
the  greater  atrophy  of  splenic  parenchyma,  etc.,  it  seems  very  probable 
that  the  splenic  process  is  older  than  that  of  the  liver.  If  this  is  the  case 
the  question  also  arises  here  as  to  the  relationship  between  the  changes 
in  the  spleen  and  those  in  the  portal  vein.  Is  the  splenic  fibrosis  primary, 
or  is  it  secondary  to  the  disturbance  of  the  splenic  circulation  following 
thrombosis  and  the  resulting  stenosis  of  the  portal?  This  question, 
unfortunately,  cannot  be  positively  answered.  The  portal  condition  is, 
undoubtedly,  the  residt  of  an  old  pylephlebitis  and  thrombosis,  but 
it  is  impossible  to  determine  if  it  preceded  the  splenic  condition  or 
is  secondary  to  some  toxic  condition  of  the  portal  blood,  dependent, 
possibly,  upon  a  primary  change  in  the  spleen  or  upon  a  general  toxaemia. 

The  changes  in  the  hfemolymph  nodes  are  to  be  interpreted  as  com- 
pensatory for  the  lost  splenic  function.  The  complete  absence  of  blood 
pigment  or  of  phagoc}tes  in  the  spleen  may  explain  the  great  excess  of 
haemolysis  occurring  in  the  haemolymph  nodes  and  bone-marrow.  The 
CNddences  of  phagoc\'tic  haemolysis  in  the  haemohnnph  nodes  presented 
by  this  case  show  a  much  greater  blood  destruction  than  that  occurring 
in  these  glands  in  any  of  the  cases  of  pernicious  anaemia  observed  by 
the  writer.  In  spite  of  so  great  a  haemolysis  no  haemosiderin  is  found 
outside  of  these  glands  and  the  bone-marrow.  Iron  tests  of  liver,  spleen, 
and  kidneys  do  not  show  a  trace  of  iron.  The  haemolysis  is  therefore 
different  from  that  occurring  in  pernicious  anaemia,  and  is  most  prob- 
ably not  a  toxic  hemolysis,  but  is  to  be  interpreted  as  a  compensatory 
one.  The  anaemia  may  then  be  explained  as  due  to  an  excess  of  haemo- 
lymphatic  haemolysis  over  that  of  the  normal  splenic  haemolysis,  or  to 
a  disturbance  in  the  elaboration  of  the  products  of  blood  destruction. 

There  is  no  histological  evidence  of  a  destruction  of  red  cells  in 
the  general  circulation,  as  is  the  case  in  pernicious  anaemia. 

From  the  study  of  the  case  we  have  arrived  at  the  following: 

Pathological  Dl\gxosis.  Splenic  fibrosis  with  cirrhosis  of  the 
liver  (late  stage  of  Banti's  disease),  gastric  hemorrhage,  anaemia, 
stenosis,  and  calcification  of  portal  vein,  chronic  passive  congestion  of 
portal  system,  ascites,  peritonitis,  h^'perplasia  of  haemolymph  nodes 
with  excessive  haemolysis,  hyperplasia  of  red  marrow,  giant-cell  em- 
bolism, general  atrophy  and  sclerosis,  tuberculosis  of  retroperitoneal 
gland,  accessory  pancreas,  fat-necrosis. 

Comparison  of  Cases.  Both  cases  present  the  following  common 
features : 

1.  Splenic  fibrosis. 

2.  Hepatic  fibrosis. 

3.  Stenosis  and  calcification  of  portal  vein. 

4.  Chronic  passive  congestion  of  portal  system. 
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5.  Sclerosis  of  vessels,  particularly  of  portal  area. 

6.  A  marked  tendency  to  hyaline  change  and  calcification  throughout 
portal  area. 

7.  Hyperplasia  of  hseraolymph  nodes  and  bone-inarrow  and  new 
formation  of  lymphoid  tissue  in  retroperitoneal  fat. 

8.  Secondary  anaemia. 

Comparing  the  two  cases  the  splenic  fibrosis  in  Case  I.  represents  an 
earlier  stage;  that  in  Case  II.  a  much  more  advanced  stage.  In  Case  I. 
the  liver  changes  are  relatively  slight,  a  beginning  fibrosis.  In  Case  II. 
they  are  marked — an  advanced  cirrhosis,  a  cirrhosis,  however,  which 
does  not  present  all  the  features  of  an  ordinary  atrophic  cirrhosis. 
The  changes  in  the  portal  vein  in  both  cases  were  at  the  same  site  and 
of  about  the  same  degree.  In  Case  I.  the  more  irregular  character  of 
the  vessel  wall,  the  bridging  strands  of  tissue  across  the  lumen  of  the 
vein,  might  indicate  a  more  recent  process.  The  chronic  passive  con- 
gestion of  the  portal  is  more  marked  in  Case  II.  than  in  Case  I.,  as 
shown  by  the  greater  development  of  anastomoses  and  the  pronounced 
varices  in  oesophagus  and  stomach  leading  to  the  fatal  hemorrhage  in 
the  former  casp 

In  Case  I.*.  perplasia  of  the  hsemolymph  nodes  is  not  nearly  so 

marked,  v  a  in  these  glands  there  are  not  the  evidences  of  the  pro- 
nounced haemolysis  seen  in  Case  II.  In  Case  I.  the  spleen  contains 
some  phagocytes  and  blood  pigment.  In  Case  II.  none  of  these  were 
found  in  the  spleen.  These  differences  nctay  also  be  interpreted  as 
indicat'  ,  early  stage  of  the  process  in  Case  I.  and  a  later  stage  in 

Case  II.  ^  lie  pathological  findings,  therefore,  would  appear  to  warrant 
the  diagnosis  of  early  and  late  stages  of  Banti's  disease. 

In  both  of  these  cases  (unlike  some  others  described  under  the  head 
of  splenic  anaemia  or  Banti's  disease)  there  is  no  clinical  evidence  and 
no  positive  anatomical  proof  of  the  existence  of  syphilis.  On  the  con- 
trary, the  clinical  history  gave  strong  arguments  against  the  possibility 
of  this  disease. 

The  important  question  as  to  the  relationship  between  the  splenic 
condition  and  the  stenosis  of  the  portal  remains  to  be  settled.  Is  the 
splenic  fibrosis  a  distinct  pathological  entity  or  is  it  a  secondary  process  ? 
The  changes  in  the  spleens  of  the  two  cases  do  not  represent  any 
features  that  could  not  be  explained  by  a  chronic  passive  congestion 
of  marked  degree;  that  is,  it  is  possible  for  such  a  hyperplasia  of  con- 
nective tissue  to  follow  a  severe  and  long-continued  passive  congestion, 
as  is  sometimes  the  case  in  the  lung,  liver,  etc.  This  question,  however, 
cannot  be  answered  by  these  two  cases.  It  can  only  be  said  that  there 
is  a  possibility  that  the  clinical  picture  of  splenic  anaemia  or  Banti's 
disease  may  be  caused  by  a  stenosis  of  the  portal  vein  due  to  old  phlebitis 
and  thrombosis  and  the  resulting  stenosis. 
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On  turning  to  the  cases  of  splenic  anaemia  reported  in  the  literature 
under  such  heading,  we  find  that  the  condition  of  the  portal  vein  is  not 
mentioned  at  all,  or  so  briefly  as  to  convey  the  impression  that  the 
vessel  had  not  been  carefully  examined.  In  the  older  literature  there  is, 
however,  a  number  of  very  suggestive  cases  similar  to  the  two  described 
above,  and  reported  under  the  head  of  "Thrombosis,"  or  "Stenosis  of 
Portal  Vein,  with  Hypertrophy  of  the  Spleen."  The  descriptions  given 
of  these  cases,  though  incomplete  and  meagre,  when  judged  from 
modern  standpoints  of  diagnosis,  suggest  very  closely  the  cases  now 
described  as  splenic  ansemia.  Among  these  is  one  reported  by  Sir 
Andrew  Clark  (Trans.  London  Path.  Soc.,  1867).  The  patient  had 
suffered  previously  from  "biUousness"  and  intestinal  hemorrhages; 
died  of  gastric  hemorrhage.  Skin  sallow,  body  very  fat.  Autopsy 
showed  spleen  to  be  three  times  norrcyil  size;  liver  "thinner"  than 
normal;  wall  of  portal  vein  contained  calcareous  plates;  in  the  lumen 
there  was  a  fresh  thrombus. 

It  is  possible  that  this  and  some  of  the  similar  cases  reported  in  the 
literature,  as  well  as  some  of  the  cases  of  cirrhosis  with  changes  in  the 
portal  vein,  may  represent  the  same  morbid  processes  as  do  our  two 
cases  and  that  they  should  be  placed  in  the  category  of  splenic  anaemia. 

Conclusion.  The  two  cases  reported  above  present,  clinically  and 
anatomically,  the  pictures  of  an  early  and  a  late  stage  of  Banti's  disease 
— an  older  fibrosis  of  the  spleen  with  a  more  recent  fibrosis  of  the  liver. 
Both  cases  present  also  the  condition  of  stenosis  and  calcification  of  the 
portal  vein.  Is  the  latter  the  primary  condition,  to  which  the  splenic 
fibrosis  follows  secondarily,  or  is  it  thef  result  of  a  portal  or  general 
intoxication,  to  which  the  splenic  and  hepatic  fibrosis  are  also  due? 
The  solution  of  this  problem  must  wait  upon  the  observation  and 
investigation  of  other  similar  cases.  The  two  reported  above,  however, 
may  be  taken  as  further  evidence  in  favor  of  the  view  that  the  symptom- 
complex  of  splenic  anaemia  represents  a  group  of  varying  pathological 
conditions,  the  splenic  condition  being  secondary. 
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Desquamation  of  the  skin  of  a  pronounced  character  is  rare  in 
typhoid  fever,  and  is  mentioned  by  but  few  of  the  systematic  writers 

•  Read  before  the  Section  in  Medicine  of  tlie  College  of  Physicians  of  Philadelphia, 
February  9, 1903. 
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upon  the  disease.  The  great  Louis/  whom  almost  nothing  escaped, 
refers  to  it  in  the  following  words:  "Desquamation  of  the  epidermis 
occurred  to  a  greater  or  less  extent  in  some  of  the  grave  cases  of  the 
typhoid  affection  that  terminated  favorably,  even  in  persons  that  had 
no  sudamina.  Like  the  sudamina,  this  desquamation  indicated  a 
previous  disease  of  the  skin,  and  I  regret  very  much  that  I  did  not 
look  for  it  oftener."  Elisha  Bartlett,'^  the  first  American  writer  to 
recognize,  in  a  systematic  work,  the  difference  between  typhoid  and 
typhus  fevers,  makes  no  mention  of  desquamation.  Nothing  is  said 
about  it  in  the  majority  of  the  French  theses  upon  typhoid  fever — 
and  the  number  of  these  following  Louis'  publications  is  truly  astound- 
ing. I  find  a  brief  reference  in  one  of  them,  that  of  Macario,'  who  speaks 
of  desquamation  as  following  sudamina.  Harley,*  in  Reynolds'  System, 
says  that  roughness  and  desquamation  of  the  cuticle,  especially  of  that 
covering  the  abdomen,  are  observed  after  the  cessation  of  febrile  symp- 
toms in  severe  cases,  the  desquamation  occurring  independently  of  the 
existence  of  sudamina,  which  alone  is  sufficient  to  produce  it.  This 
is  practically  a  quotation  from  Murchison,*  who  notes  desquamation, 
in  the  form  of  minute,  branny  scales,  as  either  following  sudamina  or 
occurring  independently  during  convalescence.  Liebermeister"  does  not 
refer  to  desquamation;  Dreschfeld,^  in  Allbutt's  System,  says  that  a 
desquamation  of  fine,  branny  scales  is  often  observed  toward  the  end 
of  the  fever  or  during  convalescence.  Hutchinson,^  in  Pepper's  System, 
alludes  to  desquamation  following  sudamina,  but  makes  no  mention  of 
its  occurring  in  other  circumstances.  Striimpell*  speaks  of  desquama- 
tion; and  Osier,'"  in  the  last  edition  of  his  book,  states  that  a  branny 
desquamation  is  not  rare  in  children,  and  that  occasionally  the  skin 
peels  off  in  large  flakes.  In  his  extensive  observations  on  typhoid  fever 
in  the  Johns  Hopkins  Hospital,  Osier"  noticed  a  distinct  desquamation 
only  four  times.  Wilson''^  states  that  slight  desquamation  is  occasionally 
observed  during  convalescence;  and  Chantemesse'^  speaks  of  furfu- 
raceous  desquamation  on  the  lateral  aspects  of  the  body,  especially  in 
children.  In  his  elaborate  monograph  on  the  Medical  Complications 
of  Typhoid  Fever,  Hare"  alludes  to  desquamation,  and  states  that  it  is 
common  and  that  he  has  frequently  seen  it.  Brannan,^*  in  Twentieth 
Century  Practice,  says  that  a  desquamation  of  fine,  branny  scales  may 
occur  in  typhoid  fever  independently  of  sudamina.  Both  he  and  Hare 
assert  that  the  desquamation  occasionally  follows  a  scarlet  rash  or 
erythema  that  at  times  occurs  in  typhoid  fever  without  any  obvious 
cause. 

One  of  the  first  to  study  the  subject  of  desquamation  specifically  was 
Weill,'*  of  Lyons,  who,  like  myself,  was  struck  with  the  paucity  of 
references  to  it  in  literature,  he  having  succeeded  in  finding  but  one, 
viz.,  in  the  thesis  of  Hutinel.    Weill's  studies  j^ere  made  principally 
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upon  children,  and  in  37  cases  he  found  desquamation  thirty-three 
times.  He  also  obsen'ed  it  in  adults,  but  not  so  frequently.  In  1895 
Coulon"  reported  a  case  of  scarlatinous  desquamation  following  tv'phoid 
fever  in  a  girl  aged  eleven  and  a  half  years. 

Stimulated  by  the  observations  of  Weill,  Comby,'*  the  well-known 
French  pediatrist,  gave  attention  to  the  subject  of  desquamation,  and 
found  it  in  all  of  18  cases  of  typhoid  fever  in  children  examined  for  it. 
He  attributes  it  to  antecedent  sudamina.  Weill,  on  the  other  hand,  does 
not  think  that  it  has  anything  to  do  with  sudamina,  but  looks  upon  it 
as  the  analogue  of  the  alopecia  and  the  ungual  changes  that  are  so 
common  in  tA'phoid  fever. 

The  desquamation  occurs  on  the  trunk,  the  shoulders,  and  the  hips. 
According  to  Weill  and  Comby,  it  is  never  observed  on  the  face,  the 
palms,  or  the  soles.  This,  however,  is  not  strictly  correct,  as  will  be 
seen  in  the  historj-  of  my  second  case.  The  desquamation  begins 
toward  the  end  of  the  disease — as  a  rule,  at  the  commencement  of 
convalescence  or  a  Uttle  later — and  lasts  from  several  days  to  several 
weeks.  Weill  believes  that  there  is  a  relation  between  the  form,  in- 
tensity, and  duration  of  the  desquamation  and  the  character  of  the 
fever,  grave  cases  being  usually  accompanied  by  early,  extensive, 
lamellar,  and  prolonged  desquamation;  while  in  mild  types  the  des- 
quamation occurs  later,  and  is  discrete,  furfuraceous,  and  transient. 
As  stated  above,  Comby  considers  the  desquamation  to  be  a  sequel 
of  the  sudaminal  eruption;  he  looks  upon  the  latter — erroneously  it 
seems  to  me — as  a  critical  discharge  in  the  tj'phoid  fever  of  children, 
even  going  so  far  as  to  say  that  it  is  absent  in  patients  that  are  going 
to  die. 

As  in  one  of  Osier's  cases,  the  desquamation  may  at  times  be  pre- 
ceded by  a  diffuse,  er}'thematous  blush,  the  true  nature  of  which  is 
problematical.  Very  probably  it  is  of  septic  origin.  In  the  second  of 
my  patients,  who  was  under  continuous  obsenation,  such  a  rash  was 
not  noticed.  The  first  patient  was  not  seen  until  the  stage  of  desquama- 
tion was  well  advanced. 

The  question  of  the  infectivity  of  the  scales  might  be  raised;  it  is 
hardly  likely,  however,  that  they  play  any  part  in  the  epidemiology  of 
the  disease. 

The  possibiUty  that  \ngorous  sponging  and  the  bath  treatment  may 
be  provocative  of  desquamation  suggests  itself.  I  do  not  think,  however, 
that  the  rare  form  presented  by  my  two  cases,  in  which  desquamation 
occurred  in  large  scales,  is  produced  by  this  agency.  In  Case  II.  the 
desquamation  was  more  marked  on  the  limbs  and  the  abdomen  than 
on  the  chest,  and  was  quite  pronounced  on  the  face — a  part  not  sub- 
jected to  special  hydrotherapeutic  measures.  A  limited  furfuraceous 
scaling  might  follow  in  the  wake  of  the  bath-treatment,  but  Comby 
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emphatically  states  that  the  desquamation  observed  by  him  bore  no 
relation  to  bathing. 

My  own  cases  are  two  in  number: 

The  first  patient,  J.  S.,  aged  seventeen  years,  had  a  typical  attack 
of  typhoid  fever.  He  had  been  admitted  into  the  inebriate  ward  of  the 
Philadelphia  Hospital  and  afterward  transferred  to  the  ward  of  Dr. 
Henry,  where  I  happened  to  see  him.  My  thanks  are  due  to  Dr.  Henry 
for  this  privilege  and  for  permission  to  make  use  of  the  case. 

The  patient  was  admitted  on  February  11,  1902,  the  abdomen 
showing  at  that  time  many  rose-colored  spots.  The  temperature 
reached  normal  on  the  28th  of  the  same  month.  During  the  height  of 
the  fever  the  patient  received  two  tub-baths  and  nineteen  antipyretic 
sponges.    There  are,  unfortunately,  no  notes  concerning  the  desquama- 


tion; but  the  photograph,  here  reproduced,  which  was  taken  during 
convalescence,  shows  clearly  an  extensive  formation  of  fine  scales  over 
the  abdomen,  the  thighs,  and  the  upper  parts  of  the  legs. 

The  second  patient,  S.  J.  F.,  a  native  of  Sweden,  was  admitted  to 
the  Philadelphia  Hospital  on  January  23,  1902,  in  the  service  of  Dr. 
Tyson,  to  whom  I  wish  to  express  my  thanks  for  the  opportunity  of 
studying  the  case.  The  symptoms  were  those  of  a  severe  type  of  typhoid 
fever.  The  characteristic  eruption  was  present  on  admission,  but  was 
not  unusually  profuse.  There  was  a  marked  bronchitis  and  a  high  de- 
gree of  adynamia.  Within  a  few  days  after  admission  the  rash  became 
more  widespread,  spots  appearing  on  the  arms,  the  face,  and  the  thighs, 
and  a  few  being  seen  also  below  the  knees.  The  temperature,  which 
had  not  been  high  at  any  time,  reached  normal  on  February  12th, 
about  three  weeks  after  the  patient's  entrance  into  the  hospital,  and 
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probably  four  weeks  after  the  beginning  of  the  fever.  Tub-baths  were 
at  no  time  required,  and  the  patient  was  sponged  for  fever  but  once. 
The  temperature  remained  normal  until  March  3d,  when,  after  a 
severe  chill,  it  rose  to  106°  F.;  there  being,  at  the  same  time,  acute 
pain  in  the  right  side.  The  signs  of  pleurisy  promptly  appeared,  and 
an  effusion  necessitating  aspiration  rapidly  formed.  The  patient  left 
the  hospital  in  a  fair  state  of  health  early  in  April. 

The  desquamation  of  the  skin  began  during  convalescence  from 
the  typhoid  fever;  but  there  is  no  record  of  the  exact  date.  It  was 
widespread  and  in  the  form  of  scales,  some  of  which  were  fully  a 
quarter  of  an  inch  long.  On  the  chest  and  the  abdomen  the  desqua- 
mation was  most  noticeable,  but  it  was  scarcely  less  pronounced  on  the 
extremities.  It  could  also  be  seen  distinctly  on  the  forehead,  the  ears, 
the  nose,  the  cheeks  (especially  the  malar  prominences),  and  the  neck. 
There  was  no  desquamation  in  the  region  of  the  hairy  scalp;  nor  on 
the  shoulders,  the  palms,  or  the  soles.  On  the  back  it  was  shght. 
On  the  extremities  the  distribution  of  the  scales  was  somewhat  pecuUar. 
Thus,  on  the  arms  it  was  disposed  in  the  form  of  narrow,  circular  bands, 
from  one-eighth  to  one-quarter  of  an  inch  in  width.  The  desquamating 
circles  were  almost  parallel,  with  zigzag  borders,  but  in  a  few  places  the 
bands  ran  into  one  another.  In  the  interspaces,  which  were  about  as 
wide  as  the  bands  themselves,  the  skin  appeared  to  be  normal.  The 
desquamating  areas  were  dead-white  in  color  and  somewhat  crinkled. 
On  the  legs  the  desquamation  was  arranged  in  similar  circular  stripes, 
the  scahng  being  just  as  pronounced  there  as  on  the  arms.  A  photo- 
graph of  this  case  was  taken,  but,  unfortunately,  it  does  not  do  justice 
to  the  condition. 

The  patient  was  exhibited  to  several  sections  of  students,  and  all 
that  saw  him  were  struck  with  the  appearance  of  the  skin.  I  have 
here  a  few  of  the  scales,  taken  at  random.  They  will  give  an  idea 
of  the  size.  I  firmly  believe  that  anyone  seeing  the  patient  without 
knowing  anything  of  his  history  would  have  concluded  that  he  had 
passed  through  an  attack  of  scarlet  fever  or  of  some  other  exanthem 
attended  with  pronounced  scaling. 

Conclusions.  We  may  distinguish  the  following  varieties  of  desqua- 
mation in  typhoid  fever: 

1 .  That  confined  to  the  roseolar  spots.  In  some  instances  each  spot 
has  a  tiny  vesicle  upon  its  summit,  which  quickly  passes  into  a  thin, 
scale-like  crust.  I  myself  have  never  seen  such  vesicles,  but  they  are 
mentioned  by  several  good  authorities.  I  have,  however,  noticed  a 
tiny  scale  in  the  areas  of  the  spots.* 

2.  That  appearing  as  a  sequel  of  sudamina.    This  is  confined  to  the 

•  Since  imiing  tbls  I  have  had  a  patient  at  the  Polyclinic  Hospital  in  whom  a  few,  but  not 
all,  of  the  rose-colored  spots  were  each  capped  with  a  minute  vesicle. 
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areas  that  have  been  the  seat  of  the  sudaminal  eruption,  although  Louis 
states  that  the  intervening  skin  may  readily  be  peeled  off.  The  desqua- 
mation is  usually  furfuraceous,  but  is  sometimes  scaly.  It  occurs  upon 
the  trunk  and  the  proximal  parts  of  the  limbs,  and  is  never  seen  upon 
the  distal  parts  of  the  extremities  or  upon  the  face.  It  appears  in  the 
bathed  and  in  the  unbathed. 

3.  In  some  instances,  as  illustrated  by  the  second  case  here  reported, 
there  is,  in  typhoid  fever,  an  extensive,  almost  universal  desquamation, 
either  furfuraceous  or  lamellar,  which  seems  to  be  independent  of 
sudamina,  and  in  all  probability  is  a  trophic  change  analogous  to  the 
shedding  of  the  hair.  It  affects  the  trunk  and  the  roots  of  the  limbs, 
and,  in  rare  instances,  also  the  face  and  the  distal  parts  of  the  ex- 
tremities. Usually,  but  not  always,  the  extent  and  the  intensity  of  the 
desquamation  bears  a  relation  to  the  severity  of  the  fever. 
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THE  DIFFERENTIAL   DIAGNOSIS  OF  TYPHOID  FEVER  IN  ITS 
;  EARLIEST  STAGES.^ 

^By  William  Colby  Rucker,  M.D., 

ASSISTANT  SURGEON  UNITED  STATES  PUBLIC  HEALTH  AND  MARINE  HOSPITAL  SERVICE. 

^NoTE. — In  the  following  article  the  author  has  drawn  extensively 
on  many  standard  works  and  also  upon  the  medical  journals,  both 
foreign  and  domestic.    He  is  aware  that  too  great  an  amount  of  medical 

1  Read  before  the  Association  of  Military  Surgeons  of  the  United  States,  at  the  annual  meet- 
ing, Boston,  Mass.,  May  19, 1903,  and  awarded  second  prize  by  the  Enno  Sander  Prize  Medal 
Board  of  Award, 
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compilation  and  redundancy  is  being  imposed  daily  upon  the  medical 
public  as  original  work,  and  has  endeavored  as  far  as  possible  to 
assemble  only  those  facts  which  bear  directly  upon  the  subject  in  hand. 
He  has  fused  his  own  experiences  with  those  of  many  other  observers 
and  tried  to  give  an  impersonal  resume  of  the  whole,  endeavoring  to 
treat  the  subject  in  its  entirety,  rather  than  make  the  paper  an  excuse 
for  a  dissertation  on  one  particular  point. 

In  the  list  of  references  an  attempt  has  been  made  to  mention  the 
name  of  every  author  whose  work  has  been  quoted,  or  from  whom 
ideas  have  been  borrowed  for  this  essay.  Experiments  have  not  been 
quoted  in  detail,  as  they  are  at  best  uninteresting  reading,  and  only 
the  results  of  such  work  have  been  here  recorded. 

The  term  "earliest  stages,"  while  it  limits  in  a  measure  the  ground 
to  be  covered  by  this  essay,  is  vague  and  indefinite,  and  may  either 
include  only  the  earliest  prodromata  or  the  first  symptoms  after  the 
fever  has  commenced,  or  both.  The  author  understands  the  term 
"earliest  stages"  to  include  the  period  of  incubation  and  the  first  seven 
days  of  fever,  and  has,  therefore,  endeavored  to  eliminate  diseases 
which  complicate  the  diagnosis  after  this  time  only. 

The  differential  diagnosis  of  a  disease  presenting  such  multiformity 
of  aspect  as  typhoid  fever  is  necessarily  difficult,  and  especially  is  this 
true  in  its  earliest  stages,  when  few  infectious  diseases  exhibit  such 
great  variations  in  their  manner  of  attack  and  onset.  The  extreme 
variability  of  the  clinical  factors  to  be  considered,  the  intensity  of  the 
infection,  the  resistance  of  the  patient,  the  sanitary  surroundings,  all 
render  it  impossible  to  tabulate  with  any  degree  of  accuracy  the  differ- 
ences existing  between  the  earliest  manifestations  of  tj'phoid  fever  and 
those  of  diseases  which  may  resemble  it.  Were  it  possible  to  demon- 
strate with  ease  and  certainty  the  presence  of  the  bacillus  typhosus  or 
its  products  at  every  stage  of  the  disease,  these  difficulties  would  cease 
to  exist,  but,  unfortunately,  no  satisfactory  method  has  yet  been  brought 
forward  which  fulfils  all  these  requirements  ideally. 

During  the  period  of  incubation  no  entirely  satisfactory  bacterio- 
logical method  of  diagnosis  exists,  and  even  clinical  signs  are  hazy  and 
uncertain.  Not  only  is  it  practically  impossible  to  determine  exactly 
the  time  of  the  receipt  of  the  contagium,  but  it  is  equally  difficult  to 
mark  the  dividing  line  between  the  period  of  incubation  and  the  actual 
commencement  of  the  disease. 

Different  organs  may  bear  the  brunt  of  the  infection  and  consequently 
the  manifestations  of  the  disease  may  be  extremely  variable;  certain 
symptoms  commonly  present  may  be  replaced  or  masked  by  others 
referable  to  the  lungs,  kidneys,  or  to  derangement  of  the  mental  func- 
tions.   As  Herrick  has  so  truthfully  remarked,  typhoid  fever  is  not  only 
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an  imitator  of  other  diseases,  but  many  other  diseases  imitate  typhoid 
fever.  Even  the  length  of  the  initial  period  is  variable,  occupying  from 
one  to  three  weeks,  and  at  such  times  patients  are  rarely  under  obser- 
vation. 

The  many  forms  which  typhoid  fever  may  assume  also  form  an 
obstruction  to  early  diagnosis.  It  may  be  abortive,  mild,  severe,  hemor- 
rhagic, renal,  pneumonic,  or  ambulatory.  It  may  be  modified  or 
masked  by  the  strength  of  youth  or  the  weakness  of  old  age  or  childhood. 

The  ill-defined  languor  and  indisposition,  mental  depression,  head- 
ache, vertigo,  sacral  pain,  anorexia,  and  irregularity  of  the  bowels,  in 
the  absence  of  fever  and  physical  findings,  are  in  sharp  contrast  to  the 
initial  period  of  other  febrile  diseases,  which  during  this  stage  generally 
present  no  manifestations.  In  those  cases  which  come  under  close 
observation  a  careful  examination  of  the  temperature  curve  may  show 
wide  daily  fluctuations  of  temperature,  even  though  fever  be  absent. 
This  taken  into  consideration  with  the  symptoms  will  often  put  a 
careful  clinician  on  the  road  to  an  early  diagnosis.  Pepper  claimed 
to  have  been  led  to  anticipate  an  attack  of  enteric  fever  by  the  unusual 
dulness  of  hearing  and  persistent  occipital  headache  following  a  few 
days  of  malaise. 

Epistaxis  is  of  differential  value  simply  as  a  part  of  the  symptom- 
complex.  It  occurs,  however,  with  far  greater  frequency  in  typhoid 
fever  than  in  many  other  diseases,  which  are  apt  to  be  considered  in 
the  differential  diagnosis.  Its  value  is  diminished  chiefly  by  the  fact 
that  it  also  occurs  early  in  cerebrospinal  meningitis  and  in  acute  miliary 
tuberculosis. 

The  first  febrile  symptoms  mark  the  actual  commencement  of  the 
disease,  the  fever  gradually  increasing,  and  accompanied  early  by 
slight,  oft-repeated  chilly  sensations.  This  occurs  with  such  regularity 
that  in  cases  ushered  in  by  a  hard  chill  and  a  sharp  rise  of  temperature, 
typhoid  fever  is  usually  eliminated  from  the  diagnosis  at  once.  The 
temperature  ri^es  gradually  with  slight  morning  remissions  and  at  the 
close  of  the  first  week  usually  reaches  40°  C.  The  platted  curve  of 
these  step-like  gradations  should  be  of  great  weight  in  the  differential 
diagnosis.  It  should  be  mentioned  in  this  connection,  however,  that 
while  the  gradually  ascending  temperature  curve  is  typical  of  typhoid, 
there  are  cases  occasionally  in  which  there  is  a  sharp  initial  rise  in  all 
respects  similar  to  that  of  other  infectious  diseases. 

Remittent  malarial  fever  p'resents  very  irregular  curves.  Typhus, 
relapsing  fever,  scarlet  fever,  measles,  and  smallpox  all  exhibit  a  sharp 
initial  rise  of  temperature.  Intermittent  malarial  fever  presents  par- 
oxysms of  fever  hardly  to  be  mistaken  for  the  steady  progression  of 
enteric  fever.  The  disease  presenting  the  febrile  movement  most 
closely  resembling  typhoid  is  Malta  fever.    If  the  history  of  exposure 
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be  elicited,  the  diagnosis  can  only  be  made  by  the  clinical  and  bacterio- 
logical findings.  A  differential  diagnosis  of  this  fever  is  almost  im- 
possible in  the  majority  of  cases  without  the  aid  of  the  microscope  and 
the  serum  test. 

It  will  also  be  observed  that  the  pulse  rate  of  typhoid  fever,  while  it 
exhibits  a  striking  parallelism  to  the  temperature  curve,  is  relatively 
infrequent  and  does  not  attain  the  rapidity  which  we  are  accustomed 
to  find  in  like  degrees  of  fever.  In  no  other  febrile  disease  does  this 
occur  with  such  regularity. 

By  the  fourth  or  fifth  day  the  pulse  is  already  dicrotic  and  usually 
remains  so  throughout  the  disease.  This  occurs  more  often  in  t}-phoid 
fever  than  in  all  the  other  infectious  diseases  put  together,  and,  as  will 
be  shown,  is  of  great  differential  value. 

Oddo  and  Audibert,  in  the  Gazette  des  Hopitaux,  under  the  title 
"Le  dicrotisme  dans  la  fievre  typhoide,"  give  some  interesting  facts 
illustrative  of  the  character  of  the  pulse  of  typhoid.  They  speak 
especially  of  the  frequency  with  which  dicrotism  occurs  during  the 
initial  period,  stating  that  in  the  great  majority  of  their  cases  it  was 
present  on  the  day  of  entry  of  the  patient  into  the  hospital.  In  a  few 
cases  this  phenomenon  was  an  early  sjonptom  only,  disappearing  in 
a  short  time.  The  authors  accordingly  recognize  several  tj'pes,  dicro- 
tisme ephemere,  and  dicrotisme  persistent,  the  latter  being  subdivided 
into  dicrotisme  continu,  dicrotisme  secondaire,  and  dicrotisme  intermit- 
tent. In  all,  fifty  cases  were  examined.  Thirty-four  of  these  presented 
dicrotism.  Of  these  thirty-four,  six  were  ephemeral  and  lasted  from 
ten  to  forty-eight  hours,  and  thirteen  were  continuous.  In  five  cases 
the  dicrotism  was  continuous,  but  disappeared  about  the  twentieth  day 
and  reappeared  about  the  twenty-fifth,  and  continued  until  the  close 
of  the  disease.  This  is  the  so-called  dicrotisme  secondaire.  In  thirteen 
cases  the  dicrotism  was  intermittent,  continuing  for  two  or  three  days, 
with  an  intermission  of  about  the  same  length  of  time.  From  these 
cases,  which  were  not  selected,  it  would  appear  that  the  dicrotism, 
though  valuable,  is  a  variable  sign  and  should  be  carefully  searched 
for,  even  though  absent  when  the  patient  is  first  examined. 

The  average  pulse  tension  of  typhoid  fever  is  about  140.  Just  what 
diagnostic  import  is  to  be  attached  to  this  fact  the  author  is  not  pre- 
pared to  state.  From  his  limited  experience  with  the  tonometer  of 
Riva  Rocca,  he  is  led  to  believe  that  careful  tabulation  of  the  pulse 
tension  in  various  diseases,  together  with  the  accurate  recording  of  the 
various  factors  which  may  tend  to  raise  or  to  lower  pulse  tension,  will 
■  prove  of  considerable  value  in  differential  diagnosis. 

Of  great  diagnostic  significance  are  the  roseola,  which  appear  during 
the  latter  half  of  the  first  week,  and  are  distributed  upon  the  abdomen, 
chest,  and  back.   The  roseolous  exanthemata  of  other  infectious  diseases 
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in  some  cases  resemble  it,  but  rarely  so  closely  as  to  deceive  an  experi- 
enced observer.  Taken  into  consideration  with  the  state  of  the  spleen 
and  the  bowels,  the  time  of  the  eruption  and  the  subsidence  of  the  rash, 
its  succession  of  crops,  its  characteristic  distribution  and  efflorescence, 
it  is  perhaps  the  most  valuable  single  sign  of  the  disease.  Its  value  is 
enhanced  by  the  fact  that  it  is  not  preceded  by  an  evanescent  erythema 
as  are  most  of  the  papular  rashes  of  the  acute  exanthemata.  Further, 
many  reputable  observers  have  recently  determined  that  in  the  greater 
number  of  cases  the  blood  obtained  from  the  rose  spots  contains  the 
bacillus  typhosus. 

The  typhoid  eruption  appears  later  than  that  of  any  of  the  other 
exanthematous  diseases;  that  of  rotheln  appearing  on  the  first,  scarlet 
fever  on  the  second,  measles  and  smallpox  on  the  third,  typhus  on  the 
fifth,  and  typhoid  on  the  sixth  or  seventh  day  of  the  disease.  The 
rash  of  rotheln  is  bright  pinkish-red  and  lasts  but  two  or  three  days; 
that  of  typhoid  comes  on  in  crops  and  the  entire  rash  lasts  much  longer. 
Scarlet  fever  presents  a  subcuticular  flush  which  may  be  so  intense 
that  the  patient's  skin  may  have  the  color  of  a  boiled  lobster,  yet  a 
noteworthy  fact  is  the  exaggeration  of  redness  at  certain  points  so  that 
the  skin  has  a  mottled  appearance.  No  rash  like  this  occurs  in  typhoid. 
The  eruption  of  measles  is  macular.  The  macules  are  dusky  red  and 
tend  to  coalesce  and  arrange  themselves  in  crescentic  areas.  The 
typhoid  roseola  are  papular,  bright  pinkish-red,  and  rarely  coalesce. 
The  papules  of  variola  are  shotty  and  do  not  disappear  on  pressure  as 
do  those  of  typhoid.  Typhus  presents  a  dusky  subcuticular  mottling. 
The  typical  typhoid  eruption  is  raised  above  the  level  of  the  surrounding 
skin. 

One  of  the  most  unique  of  recent  diagnostic  suggestions  is  that  of 
Gibbes  to  recognize  the  rose  spots  by  photographic  processes  before 
they  are  visible  to  the  unaided  eye;  He  uses  an  orthochromatic  or  non- 
halation  plate,  or,  in  the  absence  of  one  of  these,  a  ray  filter.  Care  is 
taken  to  focus  exactly  and  the  development  is  not  pushed  too  far.  A 
slow  developer  is  used.  By  this  means  he  has  in  several  instances 
anticipated  the  roseola  by  several  days. 

In  relation  to  the  skin  manifestations  of  typhoid,  mention  may  be 
made  of  the  drug  rashes  which  may  tend  to  cloud  a  diagnosis.  Copaiba 
roseola  are  found  most  often  on  the  extremities  and  do  not  possess  the 
bright  hue  of  those  of  typhoid.  Furthermore,  they  appear  suddenly, 
itch,  and  disappear  on  the  withdrawal  of  the  drug.  The  rash  of  quinine 
and  atropine  both  resemble  scarlet  fever  more  closely  than  they  do 
typhoid.  Turpentine  produces  a  blotchy  rash,  scarlatiniform  in  char- 
acter, and  only  rarely  resembUng  typhoid. 

From  the  beginning  of  typhoid  there  is  a  progressive  diminution  in 
the  number  of  the  white  blood  corpuscles.     There  is  usually  also  a 


rucker:  diagnosis  of  typhoid  fever.  65 

reduction  in  the  number  of  the  red  blood  corpuscles  and  a  corresponding 
decrease  in  the  percentage  of  haemoglobin.  The  red  cells  rarely  exhibit 
marked  changes  in  form,  size,  or  color.  The  latter  changes  are  found 
in  most  infectious  diseases,  but  the  absence  of  leukocytosis  is  of  signifi- 
cance in  the  elimination  of  pneumonia,  cerebrospinal  meningitis,  sepsis, 
and  other  diseases  usually  accompanied  with  an  increase  of  white 
corpuscles. 

Although  enlargement  of  the  spleen  is  observed  in  all  infectious 
diseases,  it  is  of  special  diagnostic  significance  in  t}T)hoid  fever.  There 
are  reported  cases  in  which  it  is  demonstrable  during  the  period  of 
incubation,  but  it  is  very  unusual  to  find  this  condition  before  the 
middle  of  the  first  week.  In  few  other  infectious  diseases  does  the 
enlargement  occur  so  early  or  persist  so  long,  if  we  except  Hodgkin's 
disease  and  malaria.  Exception  must  be  made  in  the  case  of  t}'phus, 
however,  in  which  the  enlargement  occurs  during  the  first  days  of 
fever. 

The  stools  of  typhoid  fever  present  no  chemical  or  physical  diagnostic 
peculiarities,  if  the  presence  of  the  bacillus  of  Eberth  be  excepted. 
However,  their  thin  hquid,  ochre-yellow,  "pea-soup"  character,  pene- 
trating ammoniacal  odor,  tendency  to  separate  into  two  layers,  and 
their  relative  infrequency  will  always  call  to  the  mind  of  the  clinician 
typhoid  fever. 

The  diazo  reaction  of  EhrUch  may  be  found  first  occurring  in  typhoid 
from  the  fifth  to  the  thirteenth  days,  and  continuing  while  the  disease 
is  at  its  height.  It  is  diminished  in  value  by  the  fact  that  it  may  be 
found  at  times  in  pneumonia,  scarlet  fever,  malaria,  variola,  measles, 
septic  conditions  and  advanced  maUgnant  disease.  Its  absence  in  a 
case  which  otherwise  closely  simulates  typhoid  decides  rather  against 
the  latter. 

The  negative  role  of  profuse  sweating,  herpetic  eruptions,  jaundice, 
coryza,  conjunctivitis,  and  vomiting  is  to  be  noted.  Profuse  sweating 
would  point  rather  to  acute  tuberculosis,  relapsing  fever,  pyaemia,  acute 
ulcerative  endocarditis,  or  acute  articular  rheumatism  than  to  typhoid. 
Herpes  occurs  with  frequency  in  malaria,  pneumonia,  epidemic  cerebro- 
spinal meningitis,  and  after  the  ingestion  of  salicylic  acid,  but  very 
rarely  in  typhoid  fever.  Jaundice  would  indicate  Weil's  disease,  re- 
mittent malarial  fever,  or  acute  yellow  atrophy  of  the  liver,  rather  than 
typhoid.  Coryza  and  conjunctivitis  at  the  onset  would  cause  the 
diagnostician  to  incline  more  to  the  belief  that  measles  or  influenza 
existed;  and  vomiting  would  point  to  variola,  typhus,  or  cerebrospinal 
meningitis,  rath^  than  to  typhoid.  "It  must  be  emphasized  that  the 
ordinary  symptoms  of  coryza — sneezing,  increased  secretion,  con- 
junctival catarrh — are  among  the  greatest  exceptions,  at  least  in  moder- 
ately severe  and  severe  cases  of  typhoid  fever,  and  may  be  thrown  in 
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the  balance  against  a  diagnosis  of  typhoid  fever.  Severe  infectious 
conditions  with  a  predominating  coryza  generally  have  some  other 
significance.  Under  such  circumstances  typhus  fever  and  influenza 
especially  would  have  to  be  considered." 

Other  symptoms  referable  to  derangement  of  the  respiratory  organs 
have  not  uncommonly  to  be  taken  into  diagnostic  account.  For  the 
most  part  they  obscure  rather  than  aid  in  the  diagnosis.  Epistaxis  has 
already  been  commented  upon.  It  depends,  as  do  most  of  the  manifesta- 
tions occurring  in  the  upper  air-passages  in  typhoid,  upon  the  spongy 
hypersemic  condition  of  the  mucous  membrane.  It  is  observed  most 
frequently  during  the  period  of  incubation  and  in  the  beginning  of  the 
febrile  stage,  and  occurs  in  about  seven  per  cent,  of  cases. 

Tonsillitis  and  laryngitis  occasionally  occur  early,  and  from  the  fact 
that  the  bacillus  of  Eberth  has  been  repeatedly  isolated  from  these 
locations,  it  would  appear  that  in  some  cases,  at  least,  the  initial  infec- 
tion takes  place  in  these  organs.  It  may  also  be  noted  in  this  connection 
that  the  bacillus  typhosus  has  been  isolated  from  the  sputum  in  the 
initial  bronchitis  sometimes  met  with.  Just  how  much  diagnostic 
weight  is  to  be  assigned  to  such  findings  it  is  hard  to  say,  but  with 
improved  bacteriological  methods  it  may  be  considerable. 

The  field  which  has  long  held  forth  the  greatest  promise  of  an 
infallible  diagnostic  method  has  been  that  of  bacteriology.  As  has 
been  stated,  these  expectations  have  in  part  to  be  fulfilled,  but  much 
has  been  already  accomplished;  the  bacillus  typhosus  has  been  clearly 
differentiated  from  the  colon  bacillus;  the  specificity  of  the  agglutinating 
action  of  immune  serum  has  been  demonstrated;  cultures  have  re- 
peatedly been  made  from  the  rose  spots,  urine,  feces,  sputum,  and, 
what  is  of  greater  importance  in  the  early  diagnosis,  from  the  blood 
itself. 

Before  considering  the  differences  which  exist  between  the  bacillus 
typhosus  and  the  colon  bacillus,  a  brief  description  of  the  morphological 
and  biological  peculiarities  of  Eberth's  bacillus  will  be  k  propos.  The 
bacilli,  as  ordinarily  seen,  are  short,  thick  rods  about  the  length  of  one- 
third  the  diameter  of  a  red  blood  corpuscle.  The  ends  are  rounded 
and  their  width  is  about  one-third  their  length.  They  are  actively 
motile  and  possess  large  numbers  of  flagellae,  which  spring  from  the 
entire  surface  of  the  bacillus.  In  different  environments  the  bacilli 
undergo  various  alterations  in  form,  size,  and  arrangement.  This  has 
been  the  cause  of  many  contradictory  statements  in  regard  to  the 
biology  of  the  organism.  Undoubtedly  there  does  exist  a  group  of 
organisms  which  are  intermediate  in  their  biological  manifestations 
between  the  typhoid  and  the  colon  bacilli.  Whether  these  belong  to 
the  colon  group  or  to  the  typhoid  group  or  are  in  a  separate  division 
is  a  mere  matter  of  nomenclature;  the  fact  that  they  have  been  re- 
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peatedly  isolated  from  the  blood  of  patients,  and  the  fact  that  these 
organisms  display  the  Pfeiffer  phenomenon  with  immune  serum,  is 
sufficient  proof  of  their  existence.  They  will  be  considered  at  greater 
length  under  the  discussion  of  the  elimination  of  paratj'phoid  fever 
from  the  diagnosis  of  t}^hoid  fever. 

The  t^-phoid  bacillus  displays  facultative  anaerobiosis  and  grows 
readily  upon  the  various  culture  media,  especially  the  potato,  at  room 
temperature.  The  investigations  of  Gaffky  into  the  cultural  peculiari- 
ties upon  the  potato  have  been  the  nucleus  from  which  have  sprung 
many  valuable  methods  for  isolating  the  t}*phoid  bacillus. 

Of  the  special  cultmal  and  biological  differences  existing  betv^"een 
the  colon  and  the  typhoid  bacilU  httle  need  be  said.  The  longer  and 
more  numerous  flagellae  of  the  bacillus  of  Eberth,  its  greater  motility,  its 
cultural  peculiarities  on  potatoes,  litmus  milk  and  glucose  agar,  and 
its  specific  reaction  to  the  t_>'phoid  serum  render  its  recognition  com- 
paratively easy. 

The  reaction  of  the  colon  bacilli  to  the  serum  of  guinea-pigs  immu- 
nized against  it  and  the  similar  reaction  of  the  paracolon  group  should 
be  specially  mentioned  as  differentiating  them  from  the  tj'phoid  bacilU. 
To  be  sure,  the  tj^hoid  bacillus  also  reacts  to  these  sera,  but  only 
in  the  low  dilutions,  and  therefore  would  not  deceive  a  careful  and 
experienced  obser\er. 

The  Widal  method  of  serum  diagnosis  has  probably  received  more 
space  in  the  tvphoidiana  of  recent  years  than  any  other  single  sign  of 
typhoid  fever.  As  this  paper  includes  the  differential  diagnosis  of 
typhoid  fever  in  its  earliest  stages  only,  any  prolonged  discussion  of  the 
methods  and  shortcomings  of  the  agglutination  test  would  be  out  of  place. 

The  lysogenic  action  of  the  serum  has  proven  in  the  hands  of  thou- 
sands of  competent  observers  to  be  of  inestimable  value,  but  the  state- 
ment of  Widal  that  the  reaction  occurs  as  early  as  the  end  of  the  first 
week  has  been  fulfilled  only  in  the  minority  of  cases.  It  is  unfortunate 
for  the  early  differential  diagnosis  that  the  occurrence  of  the  reaction 
is  usually  delayed  until  the  tenth  day  and  may  not  present  itself  until 
late  in  the  disease.  It  is  equally  unfortunate  that  the  reaction  occurs 
during  health  with  the  blood  of  individuals  who  have  never  had  the 
disease;  that  it  is  found  in  the  presence  of  other  diseases,  -especially 
the  acute  infectious  diseases;  and  that  it  sometimes  persists  for  years 
after  an  attack  of  typhoid  fever.  It  is  to  be  remembered,  however, 
that  these  errors  are  only  apparent  and  that  they  occur  only  when  the 
lower  dilutions  of  the  serum  are  used.  With  the  higher  dilutions  and 
careful  noting  of  the  length  of  time  elapsing  before  the  reaction  occurs, 
the  liability  to  error  will  be  greatly  minimized. 

Only  very  recently  a  method  which  combines  the  serum  reaction  of 
^^  idal  and  the  culture  of  the  bacilli  from  the  stools,  has  been  introduced 


68  rucker:  diagnosis  of  typhoid  fever. 

by  Wolff,  of  Hartford.  It  is  very  original  and  evidently  practical,  as 
will  be  seen  by  the  following  excerpts  from  Wolff's  original  article: 

"The  technique  is  very  simple.  A  loop  from  the  feces  of  the  sus- 
pected case  is  smeared  upon  the  surface  of  an  agar  slant  in  a  prepared 

tube From   this   first   specimen   one   or   more   bouillon 

cultures  are  prepared.    The  bouillon  must  react  from  1  to  2  per  cent. 

alkaline  with  the  —  acid,  using  phenolphthalein  as  the  indicator.    The 

infected  bouillon  is  now  incubated  at  the  usual  temperature  for  twelve 
hours,  when  we  are  ready  to  make  the  examination.  A  sample  of  the 
blood  is  taken  at  the  same  time  the  specimen  of  the  feces  is  procured. 
This  is  mixed  with  the  bouillon  culture  by  the  usual  procedure  and 
placed  upon  the  stage  of  the  microscope.  If  now  there  is  sufficient 
agglutinative  material  present,  the  typhoid  bacilli  (if  they  exist  in  the 
culture)  will  very  shortly  form  clumps  in  the  fields,  which  will  be 
observed  full  of  colon  bacilli  in  active  motion;  and  if  this  reaction  does 
occur,  we  can  of  course  safely  say  that  the  case  has  advanced  at  least 
to  the  second  week  of  the  disease.  Should  no  reaction  occur,  another 
sample  of  the  bouillon  culture  is  tested  with  the  blood  from  an  advanced 
case  of  typhoid  fever,  the  agglutinative  power  of  which  has  been  tested 
by  the  ordinary  method,  with  a  pure  culture  of  the  bacillus  of  Eberth. 
Indeed  it  is  necessary  for  the  proper  use  of  this  test  to  keep  in  stock 
a  number  of  specimens  of  blood  from  well-marked  typhoid  cases. 
These  can  be  kept  in  a  dry  place,  and  they  retain  their  power  to  pro- 
duce a  reaction  with  a  j)ure  culture,  probably  indefinitely.  With  this 
blood,  if  the  feces  contain  any  typhoid  bacilli,  a  positive  and  distinct 
reaction  will  shortly  occur,  the  clumps  of  typhoid  bacilli  being  more  or 
less  numerous  according  to  the  number  of  typhoid  organisms  present; 
while  the  still  motile  colon  bacilli  occupy  the  rest  of  the  field,  and  are 
seen  to  be  in  active  motion.  This  indicates  that  the  case  is  one  of 
typhoid  fever,  and  that  the  disease  is  in  an  early  stage,  at  least  from 
the  middle  to  the  end  of  the  first  week.  By  means  of  this  simple  method 
we  are  enabled,  'in  my  opinion,'  to  make  an  accurate  diagnosis  in  the 
early  stages  of  the  disease  when  the  other  symptoms  may  be  more  or 
less  masked,  and  thus  remove  many  elements  of  doubt  in  a  suspicious 
case." 

Within  the  last  two  years  blood  cultural  methods  have  been  con- 
stantly brought  forward  which  demonstrated  the  bacilli  in  the  general 
circulation.  Recently,  however,  the  bacilli  have  been  demonstrated 
prior  to  the  occurrence  of  the  Widal  reaction  and,  in  a  few  instances, 
before  the  enlargement  of  the  spleen  or  the  appearance  of  the  roseola. 

The  method  of  Seeman  for  examining  the  blood  obtained  from  the  rose 
spots  is  perhaps  the  simplest.  A  drop  of  bouillon  is  placed  over  the 
sterilized  skin  and  an  incision  made  into  the  rose  spot  through  the 
bouillon.  A  little  of  the  blood  from  the  rose  spot  is  then  squeezed  out 
and  mixed  with  the  bouillon,  which  is  examined  by  the  ordinary  cultural 
methods. 

The  examination  of  the  blood  obtained  from  the  rose  spots  is  not 
without  limitations,  especially  in  the  early  diagnosis.    The  spots  do  not 
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appear  before  the  sixth  or  seventh  day  as  a  rule,  and  in  doubtful  cases 
may  be  absent  even  then.  To  be  of  value  the  rose  spots  must  be  quite 
fresh,  as  the  old  bacilli  are  too  weakened  to  grow  well  on  ordinary 
media.  Further,  if  the  observer  is  competent  to  make  a  bacteriological 
examination  of  the  fluid  obtained  from  a  rose  spot,  he  is  just  as  com- 
petent to  examine  blood  obtained  by  venesection. 

The  technique  of  this  method  of  investigation  is  comparatively 
simple  and  can  be  easily  carried  out  in  any  fairly  well  equipped  labora- 
tory. The  most  important  factor  is  the  avoidance  of  contamination. 
To  this  end,  the  arm  at  the  bend  of  the  elbow  is  prepared  by  the  usual 
surgical  methods  and  a  wet  bichloride  dressing  allowed  to  remain  until 
the  time  of  taking  the  blood.  The  hands  of  the  operator  are  prepared 
as  for  an  aseptic  operation.  A  constriction  is  placed  above  the  patient's 
elbow  to  distend  the  veins  and  the  skin  is  anaesthetized  by  pure  carbolic 
acid  or  ethyl  chloride.  A  soUd  metal  or  glass  syringe,  provided  with 
a  tight  piston  and  a  sharp  needle,  is  boiled  five  minutes.  The  needle 
is  passed  directly  into  (not  through)  the  vein,  great  care  being  taken 
not  to  contaminate  it  in  any  way  during  the  procedure.  Five  cubic 
centimetres  of  blood  are  withdrawn  and  distributed  equally  between 
five  Erlenmeyer  flasks,  each  containing  100  c.c.  of  bouillon.  These 
are  well  shaken  to  distribute  the  bacilli  from  within  the  clots,  and 
incubated  for  twenty-four  hours,  when  if  a  culture  is  apparent  trans- 
plantations may  be  made  on  the  various  media.  The  original  flasks 
may  be  incubated  twenty-four  hours  longer  and  a  stab  culture  then 
made  on  agar.  If  the  hanging  drop  at  this  time  shows  a  motile  organism, 
a  six-hour  culture  in  bouillon  is  made  and  the  Widal  reaction  tried  with 
a  known  immune  serum.  The  results  of  this  method  have  proven  very 
satbfactory,  and  its  value  in  early  diagnosis  is  shown  by  the  fact  that 
it  occurs  in  about  87.5  per  cent,  of  cases  during  the  first  week. 

As  an  evidence  of  the  high  diagnostic  value  of  blood  cultural  methods 
in  diagnosing  tj^hoid,  may  be  quoted  Schottmiiller,  who  in  his  series 
of  119  cases  discovered  the  bacillus  of  Eberth  in  the  blood  in  84  per 
cent.  The  earliest  case  in  which  it  was  possible  to  make  an  examination 
was  on  the  second  day  of  the  disease,  and  the  result  was  positive.  In 
a  great  many  cases  typhoid  bacilli  were  discovered  before  the  Widal 
reaction  occurred.  These  investigations  must  naturally  alter  our  idea 
of  the  pathology  of  typhoid,  in  that  they  show  that  throughout  the 
entire  course  of  the  disease  the  bacilli  circulate  in  considerable  number 
in  the  blood.  This  accounts  for  the  occurrence  of  the  roseola  and 
remote  inflammatory  changes  during  the  course  of  the  disease. 

Tj-phoid  bacilli  have  been  frequently  isolated  from  blood  obtained 
by  splenic  puncture.  The  date  of  their  appearance  in  splenic  blood  is 
probably  very  early,  and,  from  a  diagnostic  standpoint,  very  important. 
This  has,  in  the  past,  led  many  "who  rush  in  where  angeb  fear  to 
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tread  "  to  adopt  this  method  of  procedure,  regardless  of  the  very  grave 
consequences  which  it  may  entail.  The  practice  is  now  discountenanced 
by  most  investigators  and  has  given  way  to  the  examination  of  the 
blood  obtained  from  other  sources. 

Typhoid  bacilli  have  long  been  known  to  exist  in  the  stools  and  have 
been  isolated  in  many  cases,  but  only  after  the  use  of  much  difficult 
laboratory  technique.  The  great  objection  to  the  bacteriological  ex- 
amination of  the  stools  has  been  the  extreme  difficulty  in  separating 
the  typhoid  bacilli  in  pure  culture  uncontaminated  with  the  colon 
bacillus. 

The  method  of  Remy  has  proven  successful  in  the  hands  of  several 
investigators.  The  principle  underlying  it  is  the  use  of  a  medium 
which  endeavors  to  approximate  the  chemical  constitution  of  the 
potato,  and  to  this  end  definite  amounts  of  asparagin  and  several  of 
the  inorganic  salts  are  added.  Just  before  using,  a  little  milk-sugar 
and  two  drops  of  1:40  solution  of  carbolic  acid  are  added  to  each 
test  tube.  The  feces  are  diluted  about  1 :  8000  and  plated  with  the 
melted  medium.  At  room  temperature  colonies  appear  in  forty-eight 
hours.  The  colonies  are  transplanted  on  bouillon  and  examined  for 
motility  and  also  cultivated  to  determine  gas  or  indol  production.  By 
this  method  the  bacilli  have  been  found  in  several  reported  cases  before 
the  occurrence  of  the  Widal  reaction. 

Several  other  equally  good  methods,  each  working  on  a.  different 
principle,  have  been  introduced  within  the  past  two  years.  That  of 
Hiss  has  met  with  considerable  approval,  and,  as  he  has  outlined  his 
method  with  far  more  clearness  than  the  author  can,  a  portion  of  his 
original  article  on  the  subject  is  herewith  inserted: 

"Two  media  are  used:  one,  for  the  differentiation  of  the  colonies  of 
the  typhoid  bacilli  from  those  of  the  colon  group,  by  plate  culture;  and 
one,  for  the  differentiation  of  these  forms  in  pure  culture,  in  tubes. 

"The  plating  medium  is  composed  of  10  gm.  of  agar,  25  gm.  of 
gelatin,  5  gm.  of  sodium  chloride,  5  gm.  of  Liebig's  extract  or  beef, 
10  gm.  of  glucose,  and  1000  c.c.  of  distilled  water.  The  final  titration 
of  this  medium  should  indicate  the  presence  of  about  2  per  cent,  of 
normal  acid  (1.8  per  cent,  to  be  exact),  phenolphthalein  being  the 
indicator;  and  the  medium  should  be  brought  to  this  acidity  by  the 
addition  of  normal  hydrochloric  acid  solution. 

"The  growth  of  the  typhoid  bacilli  in  plates  made  from  this  medium 
gives  rise  to  small  light  greenish  colonies  with  irregular  outgrowths  and 
fringing  threads.  The  colon  colonies,  on  the  other  hand,  are  much 
larger,  and  as  a  rule  are  darker  and  do  not  form  threads.  This  medium 
is  practically  solid  and  the  differentiation  seems  to  depend  upon  the 
fact  that  typhoid  bacilli  form  threads  in  a  medium  of  this  acidity  when 
peptone  is  absent. 

'The  tube  medium  contains  5  gm.  of  agar,  80  gm.  of  gelatin,  5  gm. 
of  sodium  chloride,  5  gm.  of  Liebig's  extract  of  beef,  10  gm.  of  glucose, 
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and  1000  c.c.  of  distilled  water,  and  should  react  1.5  per  cent,  acid, 
phenolphthalein  being  the  indicator. 

"In  this  semisolid  medium  the  growth  of  the  typhoid  bacillus  pro- 
duces uniform  turbidity  at  37°  C.  within  eighteen  hours.  The  colon 
cultures  do  not  give  the  uniform  clouding  and  present  several  appear- 
ances, dependent  upon  differences  in  the  degree  of  their  motility,  and 
upon  their  power  to  produce  gas  in  the  medium. 

"The  usual  method  of  making  the  test  is  to  take  enough  of  the 
specimen  of  feces — that  is,  from  one  to  several  loopfuls — and  transfer  it 
to  a  tube  containing  broth,  making  the  broth  fairly  cloudy.  From  this 
emulsion  five  or  six  plates  are  usually  made  by  transferring  one  to  five 
loopfuls  of  the  emulsion  to  tubes  containing  the  melted  plate  medium, 
and  then  pouring  the  contents  of  these  tubes  into  Petri  dishes.  These 
dishes,  after  the  medium  has  hardened,  are  placed  in  an  incubator  at 
37°  C.  and  allowed  to  remain  for  eighteen  to  twenty-four  hours,  when 
they  are  ready  for  examination.  If  tA'pical  colonies  with  fringing 
threads  and  outgrowtlis  are  found,  the  tube  medium  is  inoculated  from 
them  and  placed  in  the  incubator  at  37°  C.  for  eighteen  hours.  If  these 
tubes  then  present  the  characteristic  clouding,  our  experience  indicates 
that  the  diagnosis  of  tj'phoid  may  safely  be  made;  for  the  bacillus  of 
t}'phoid  alone,  of  all  the  organisms  occurring  in  feces  investigated  during 
these  experiments,  has  displayed  the  power  of  gi^'ing  rise  both  to 
colonies  ^dth  fringing  threads  in  the  plating  medium,  and  the  uniform 
clouding  in  the  tube  medium,  when  exposed  to  a  temperature  of  37°  C. 

"A  diagnosis  may  thus  be  made  in  thirty-four  to  forty-eight  hours. 
If  doubt  is  entertained  as  to  the  distinctiveness  or  value  of  these  char- 
acters, the  bacillus  may  be  further  tested  against  a  dilution  of  tj'phoid 
serum." 

Higley  believes  that  the  method  of  Hiss  has  given  slightly  better 
results  in  his  hands  than  the  Widal  reaction.  It  has  occurred  in  a  few 
instances  earlier  by  several  days.  The  method  is  more  difficult  than 
the  cultural  examination  of  the  blood.  It  remains  to  be  seen  if  it  is 
in  any  way  superior  to  it,  but  this  does  not  detract  from  its  value  as  a 
link  in  the  chain  of  diagnostic  evidence. 

It  is  doubtful  if  the  bacillus  typhosus  occurs  in  the  urine  sufficiently 
early  to  be  of  material  aid  in  the  early  diagnosis.  In  a  few  isolated 
cases  they  have  been  found  as  early  as  the  sixth  day,  but  this  is  very 
rare.  Later  they  may  occur  in  such  enormous  numbers  as  to  cause 
a  peculiar  shimmer  when  the  urine  is  shaken. 

What  has  been  said  of  the  urine  applies  even  more  forcibly  to  the 
expectoration,  sweat,  and  expired  air.  That  the  first  may  contain  the 
bacillus  of  Eberth  early  in  the  disease  is  not  to  be  denied;  but  this 
occurs  most  often  in  typhopneumonia,  which  is  a  rare  early  complica- 
tion. The  elimination  of  the  bacilli  in  the  sweat,  tears,  and  expired  air  is 
too  infrequent  to  entitle  them  to  diagnostic  importance. 

The  method  of  Moore  acts  upon  the  combined  principles  of  the 
iysogenic  action  of  the  colon  serum  and  the  motility  of  the  typhoid 
organism.     In  one  arm  of  a  W-shaped  tube  containing  bouillon,  to 
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which  has  been  added  the  serum  obtained  from  a  rabbit  immunized  to 
the  colon  bacillus,  is  planted  a  loopful  of  the  culture  from  which  it  is 
desired  to  obtain  the  bacillus  typhosus  uncontaminated.  The  serum 
causes  the  Gruber  reaction  to  occur  with  the  colon  bacilli  and  they  are 
agglutinated  and  precipitated.  The  typhoid  bacilli  emigrate  and  may 
be  obtained  in  pure  culture  in  the  other  arm  of  the  tube. 

Still  another  method  is  that  of  Biffi,  who  also  utilizes  the  agglutinating 
serum  of  the  bacterium  coli.  Contrary  to  Cambier,  he  found  that  the 
colon  bacillus  would  pass  through  an  earthen  filter  quite  as  readily  as 
the  bacillus  typhosus.  He  accordingly  first  introduces  the  substance 
to  be  examined  into  bouillon,  to  which  has  been  added  a  serum  which 
will  agglutinate  all  the  varieties  of  the  colon  bacilli.  This  is  prepared 
according  to  the  method  of  Pfeiffer  for  preparing  typhoid  agglutinating 
serum.  The  rabbit  which  is  to  furnish  the  serum  should  be  injected 
with  all  the  varieties  of  the  colon  bacilli,  so  that  he  shall  be  equally 
immune  to  all  the  varieties,  and  his  serum  able  to  agglutinate  any 
species  of  the  colon  bacilli  which  may  be  present  in  the  substance  to 
be  examined.  This  serum  should  be  tested  as  to  its  agglutinating 
power  and  a  quantity  added  to  the  bouillon  proportional  to  its  agglu- 
tinating ability. 

The  foregoing  has  considered  the  general  data  for  diagnosis  and  has 
indicated  their  application  in  a  few  instances.  The  specific  differences 
which  exist  between  typhoid  fever  and  the  diseases  which  may  resemble 
it  must  now  be  considered. 

During  the  developmental  period  of  the  acute  exanthemata  they  may 
present  symptoms  which  will  render  difficult  the  differential  diagnosis. 
This  is  especially  true  of  measles,  scarlet  fever,  variola,  and  typhus. 
The  knowledge  of  exposure  to  any  one  of  these  diseases  will  of  course 
aid  materially,  but  the  most  reliance  can  be  placed  upon  the  initial 
symptoms.  Perhaps  the  earliest  manifestation  of  all  the  eruptive  dis- 
eases occurs  in  the  pharyngeal  mucous  membrane;  such  involvement 
is  very  rare  in  typhoid  fever.  The  coryza  and  conjunctivitis  of  measles, 
the  angina  of  scarlet  fever,  and  the  initial  backache  of  smallpox  are  all 
in  contradistinction  to  the  onset  of  typhoid.  Variola  presents  in  addition 
an  initial  rash,  which  may  be  as  diffuse  and  vivid  as  a  true  scarlatina. 
A  careful  observation  of  the  wrists  and  hair  line  for  shotty  papules  will 
usually  prevent  error. 

Confounded  and  associated  under  the  same  name  until  the  middle 
of  the  nineteenth  century,  it  is  not  surprising  that,  even  at  the  present 
time,  some  difficulty  may  exist  in  making  an  early  and  accurate  diag- 
nosis between  typhus  and  typhoid  fevers.  Prior  to  the  appearance  of 
the  eruption  it  may  be  almost  impossible.  The  uneventful  period  of 
incubation,  followed  by  a  chill  and  an  abrupt  and  rapid  rise  of  temper- 
ature; the  extreme  rapidity  of  the  pulse;  th^  early  vomiting  and  extrenie 
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prostration  of  typhus  are  in  sharp  contrast  to  the  step-like  gradations 
of  temperature,  slowness  of  the  pulse,  and  absence  of  early  vomiting 
and  prostration  of  typhoid  fever.  Proportional  to  the  rapid  rise  and 
severity  of  the  fever  are  the  profound  disturbances  referable  to  the 
derangement  of  the  nervous  system  which  occur  eariier  and  with 
greater  severity  than  in  typhoid. 

Not  infrequently  typhoid  patients  continue  on  duty  during  the  first 
ten  days  of  the  disease,  and  delirium  and  coma  do  not  occur  until 
late.  In  t}-phus,  on  the  other  hand,  they  are  prostrated  at  the  very 
onset  of  the  disease,  and  delirium,  stupor,  and  coma  may  rapidly  succeed 
one  another. 

The  blood  findings  of  the  two  diseases  present  marked  differences; 
typhus  showing  a  moderate  leukocytosis,  while  in  typhoid  an  actual 
diminution  of  the  white  cells  occurs.  Typhoid  presents  in  the  great 
majority  of  cases  the  specific  bacillus  before  the  expiration  of  the  first 
seven  days.  Thus  far  no  organisms  have  been  found  in  the  blood  of 
typhus  patients.  Later  typhoid  blood  shows  the  Widal  reaction,  which 
does  not  occur  with  tj^ihus  serum. 

Far  more  important  and  readier  of  demonstration  are  the  skin  erup- 
tions of  the  two  diseases.  That  of  typhus  occurs  earlier,  and  in  typical 
cases  presents  such  marked  differences  that  the  differentiation  is  easy 
for  an  observer  of  experience.  It  should  be  mentioned  in  this  con- 
nection, however,  that  typhus  cases  do  occur  in  which  it  is  very  im- 
perfectly developed  or  entirely  absent.  The  exanthem  of  typhus  is 
distributed  with  uniformity  over  the  trunk  and  limbs.  It  is  neither 
well  defined  nor  sharply  limited.  It  is  macular,  hemorrhagic,  and 
distinctly  petechial.  It  appears  in  a  single  crop,  a  second  eruption 
being  practically  unknown.  It  has  a  dusk}'  red,  coppery  hue,  and 
appears  as  if  beneath  the  surface  of  the  skin.  The  eruption  of  typhoid, 
on  the  other  hand,  usually  involves  the  trimk  alone.  It  is  sharply 
defined,  papular,  and  purely  hyperaemic.  It  appears  in  crops,  is  bright 
pinkish-red  and  is  slightly  elevated  above  the  surface  of  the  skin. 

The  face  of  typhoid  fever  early  exhibits  bright  eyes  and  slightly 
flushed  cheeks,  later  a  dull  and  apathetic  countenance.  Typhus,  on 
the  contrary,  presents  a  swollen,  li^dd-red  appearance,  with  injected 
conjunctivae,  contracted  pupils,  and  an  agitated  expression. 

The  disease  which  may  occasion  the  greatest  diflSculty  in  early 
differentiation  is  acute  miliary  tuberculosis.  Many  cases  are  under 
observation  for  weeks  before  the  diagnostician  can  arrive  at  a  con- 
clusion, and  then  perhaps  only  after  the  recovery  or  death  of  the  patient. 
Both  have  this  in  common,  that  the  manifestations  of  each  are  due  to 
the  action  of  similarly  acting  toxins.  The  initial  malaise,  headache, 
anorexia,  and  irregularity  of  the  bowels  is  present  in  both.  Each  presents 
enlargement  of  the  spleen,  but  it  occurs  earlier  and  more  markedly  in 
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typhoid.  Both  present  the  Ehrlich  diazo  reaction  and  febrile  albumin- 
uria. The  reddish  spots  which  occur  on  the  abdomen  in  miliary  tuber- 
culosis may  cause  confusion.  They  do  not  appear  in  crops  and  are 
much  less  abundant  than  the  roseola  of  typhoid.  Profuse  sweating 
occurs  much  more  often  in  miliary  tuberculosis.  An  important  differ- 
ence occurs  in  the  temperature  pulse  curve  of  the  two  diseases,  the 
marked  irregularity  of  temperature,  with  a  proportionally  rapid  pulse, 
of  acute  phthisis  being  quite  the  opposite  of  the  steady  ascent  and 
comparatively  slow  pulse  of  typhoid.  Acute  phthisis  presents  Kernig's 
sign;  typhoid  never.  Dicrotism  is  rare  in  miliary  tuberculosis.  There 
may  be,  though  unusually,  a  leukocytosis  in  acute  tuberculosis,  and  the 
bacillus  tuberculosis  has  been  found  in  the  blood  of  a  few  cases.  The 
absence  of  leukocytosis  would  not  necessarily  decide  In  favor  of  typhoid, 
but  the  discovery  of  the  bacillus  of  Eberth  in  the  blood,  or  the  occur- 
rence of  the  Widal  reaction,  would.  The  relative  increase  in  the  large 
mononuclear  leukocytes  found  in  typhoid  does  not  occur  in  acute 
tuberculosis.  In  the  minority  of  cases  the  eye-grounds  show  choroidal 
tubercles.  This  is  a  decisive  condition  when  present.  Tubercle  bacilli 
are  rarely  found  in  the  sputum  of  an  acute  tuberculosis,  and  the  lung 
findings  may  be  exactly  the  same  at  the  beginning  of  both  diseases. 
There  is,  however,  a  greater  tendency  to  respiratory  frequency  and 
slight  cyanosis  in  miliary  tuberculosis.  Curschmann  considers  acute 
pulmonary  emphysema  "an  especially  decisive  objective  sign"  never 
occurring  "as  the  result  of  typhoid  bronchitis." 

In  peritoneal  tuberculosis  the  persistent  abdominal  pain  and  physical 
signs  of  effusion  will  make  the  diagnosis.  Very  early  a  decision  will 
rest  upon  the  physical  findings  indicative  of  tuberculosis  of  other 
organs. 

When  tubercular  meningitis  accompanies  the  general  process,  the 
diagnosis  is  rendered  somewhat  easier.  The  sudden  onset  with  a  con- 
vulsion, or  severe  headache  and  high  fever;  the  agonizing  pain;  pro- 
jectile vomiting;  hydrocephalic  cry,  and  contracted  pupils  go  to  make 
up  a  picture  widely  different  from  that  of  typhoid.  The  pulse  of  basilar 
meningitis  is  at  first  small  and  rapid.  Subsequently  it  is  as  slow  as  in 
typhoid,  but  is  irregular  and  rarely  dicrotic.  Quincke's  lumbar  puncture 
should  never  be  omitted  in  doubtful  cases.  If  the  tubercle  bacilli  be 
present  they  will  be  discovered  on  centrifugalization  of  the  spinal  fluid, 
and  will,  of  course,  determine  the  diagnosis. 

Cerebrospinal  meningitis,  however,  is  not  so  readily  differentiated 
from  those  cases  of  typhoid  ushered  in  by  headache,  photophobia, 
delirium,  retraction  of  the  head,  twitching  of  the  muscles,  and  even 
convulsions.  It  is  easy  to  make  a  decision  when  an  epidemic  of  one 
or  the  other  is  prevailing,  but  it  is  in  sporadic  cases  that  the  chief 
difiiculty  lies.     The  irregular  and  variable  temperature,  the  marked 
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increase  in  the  polynuclear  leukocytes,  and  the  profound  psychical  dis- 
turbances have  no  great  resemblance  to  t\-phoid.  The  cutaneous 
symptoms  of  the  two  diseases  are  very  different.  Herpes  occurs  with 
great  frequency  in  cerebrospinal  meningitis,  but  almost  never  in  typhoid. 
The  rash  of  the  first  is  petechial  and  is  sometimes  distributed  over  the 
entire  skin.  That  of  the  latter  is  h}'i)eraemic  and  usually  limited  to 
the  trunk. 

The  examination  of  the  fluid  obtained  by  lumbar  puncture  for  the 
diplococcus  intracellularis  meningitidis  of  Weichselbaura  is  the  most 
reliable  method  of  diagnosis.  Blood  cultures  should  also  be  made  to 
determine  the  presence  of  the  bacillus  of  Eberth,  and  with  the  newer 
bacteriological  methods  will  prove  of  great  value. 

Meningitis  or  cerebral  abscess  from  ear  disease  may  sometimes 
resemble  t^-phoid.  The  histoiy  of  sudden  cessation  of  a  chronic  ear 
discharge,  followed  by  a  rise  of  temperature,  nausea,  vomiting,  and  the 
sjnmptoms  of  an  acute  septic  infection  engrafted  on  an  existing  chronic 
saprogenic  suppuration,  would  certainly  point  to  a  purulent  meningitis. 
The  careful  examination  of  the  mastoid  will  sometimes  render  a  decision. 

Irregular  forms  of  malarial  fever,  particularly  when  due  to  infection 
with  the  aestivo-autumnal  parasite,  may  closely  resemble  t\'phoid  fever. 
The  onset  of  typhoid  differs  from  that  of  remittent  fever,  in  that  that 
of  the  former  is  gradual  and  progressive,  with  slight  chilly  sensations 
and  step-Hke  gradations  of  temperature  which  rarely  reach  40°  C. 
before  the  fourth  day;  while  the  onset  of  remittent  fever  is  generally 
intermittent,  with  severe  chills  and  irregular  remissions  of  temperature 
which  may  reach  40°  C.  in  twenty-four  hours  or  less.  The  temperature 
of  malarial  fever  disappears  under  the  use  of  quinine,  while  that  of 
tj-phoid  is  not  influenced  by  it.  The  grayish  color  of  the  face,  the  sub- 
icteric  sclera,  and  the  anxious,  restless  expression  of  remittent  fever 
are  all  quite  the  opposite  of  the  facies  of  tj^phoid,  which  early  presents 
flushed  cheeks,  clear  sclera,  and  an  alert  but  not  anxious  countenance. 
Herpes  is  common  in  aestivo-autumnal  fever,  but  rare  in  t\'phoid. 
Early  delirium  is  rare  in  t}-phoid,  but  when  occurring  is  persistent  and 
variable  only  in  degree.  The  delirium  of  remittent  fever,  on  the  con- 
trary, may  come  on  in  the  early  days,  is  recurrent,  and  changes  with 
the  exacerbations  of  temperature  and  other  symptoms. 

An  increase  of  the  lymphocytes  to  40  per  cent,  or  over,  without  any 
increase  in  the  large  mononuclears,  points  to  typhoid  as  against  malarial 
fever.  An  increase  in  the  large  mononuclears  to  12  per  cent,  or  upward, 
especially  during  the  remissions  of  temperature,  indicates  malaria 
rather  than  typhoid.  The  presence  of  myelocj^tes  in  any  such  number 
as  from  1  to  5  per  cent,  indicates  malaria  rather  than  typhoid.  A  high 
degree  of  anaemia  is  more  common  in  malaria.  A  very  great  reduction 
in  the  total  leukocyte  count  b  more  frequently  met  with  in  malaria 
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than  in  typhoid  fever;  while  the  proportion  of  white  to  red  corpuscles 
in  malaria  is  not  infrequently  less  than  1  to  2000,  which  is  rare  in 
typhoid  fever. 

Finally,  it  is  to  be  noted  that  cases  have  been  reported  in  which 
typhoid  fever  is  superimposed  upon  a  malarial  infection;  and  that,  in 
these  cases,  the  blood  not  only  contains  the  bodies  of  Laveran,  but  also 
the  typhoid  bacillus.  Fortunately  such  an  occurrence  is  rare,  at  least 
it  is  rarely  recognized;  but  the  knowledge  that  such  double  infections 
do  occur  will  sometimes  call  for  more  careful  clinical  and  bacteriological 
examination. 

Remittent  fever  presents  no  typical  exanthem  and  the  urticaria, 
which  occurs  not  uncommonly,  is  very  different  from  the  roseola  of 
typhoid.  The  early  anaemia  of  sestivo-autumnal  fever  is  not  found  in 
typhoid.  The  blood  in  the  former  shows  leukocytosis,  without  diminu- 
tion in  the  eosinophiles ;  that  of  the  latter,  no  leukocytosis  and  marked 
diminution  of  the  eosinophiles.  Further,  typhoid  blood  shows  no 
malarial  parasites  or  pigmented  leukocytes,  but,  on  the  contrary,  the 
typhoid  bacilli  and  the  Widal  reaction. 

Plague  may  occasionally  be  mistaken  for  typhoid  fever,  but  the 
reverse  will  very  rarely  happen.  The  history  of  exposure  to  plague 
may  be  obtainable,  though  not  commonly.  The  period  of  incubation 
of  plague  is  much  shorter  than  that  of  typhoid,  nine  days  being  the 
extreme  limit.  The  prodromes  may  be  entirely  absent  or  at  least  of 
such  mild  character  as  to  be  unnoticed  by  the  patient  himself.  Occasion- 
ally they  may  exactly  duplicate  those  of  typhoid,  but  pain  and  stiffness  • 
in  the  joints  and  tenderness  in  the  groins  or  axillae  will  be  present  also 
in  the  glandular  type.  The  stage  of  invasion  with  chills,  rigors,  or 
sensations  of  heat  is  in  sharp  contrast  to  typhoid  fever.  In  pestis 
siderans,  the  overwhelmingly  sudden  onset,  with  rapidly  succeeding 
delirium,  vomiting,  haematemesis,  haematuria,  melaena,  coma,  collapse, 
and  death,  has  no  parallel  in  typhoid  fever.  The  presence  of  the 
bacillus  pestis  in  the  blood  and  the  reaction  of  the  serum  to  Pfeiffer's 
phenomenon  are  final  distinguishing  points  from  typhoid. 

Influenza  of  the  gastrointestinal  form  may  be  readily  mistaken  for 
typhoid.  The  abrupt  onset,  early  prostration,  and  multiplicity  of 
symptoms  found  in  typical  cases  of  influenza  are  very  different  from 
the  gradual  onset  of  typhoid.  The  absence  of  splenic  enlargement  and 
the  typical  roseola  in  influenza  should  also  be  noted.  In  those  typhoid 
cases  in  which  the  nervous  element  preponderates,  examination  of  the 
blood  may  be  necessary  to  make  a  diagnosis.  The  presence  of  an 
epidemic,  the  contagious  nature  of  the  affection,  and  the  presence  of 
Pfeiffer's  organism  all  point  to  influenza. 

Cases  of  typhoid  presenting  marked  pulmonary  symptoms  at  the 
onset  may  be  readily  confounded  with  lobar  pneumonia.    On  the  other 
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hand,  cases  of  pneumonia  with  insidious  onset  may  be  mistaken  for 
typhoid  fever.  This  is  particularly  true  of  the  so-called  senile  pneu- 
monias, and  also  of  those  cases  in  which  the  pneumonic  process  com- 
mences in  the  centre  of  the  lung.  Osier  says,  "Nervous  symptoms  are 
more  frequent  in  pneumonia  than  in  typhoid,  and  from  the  onset  may 
so  dominate  that  the  local  lesion  is  entirely  overlooked."  The  absence 
of  leukoc}-tosis  in  tj'phoid  and  the  presence  of  Eberth's  bacillus  in  the 
blood  and  the  dejections  are  of  great  differential  value.  The  presence 
of  the  Widal  reaction  will,  of  course,  be  decisive.  If  the  bacillus  tv-phosus 
be  foimd,  the  case  may  be  considered  pneumotA'phoid.  It  should  be 
mentioned  in  this  connection  that  there  occur,  not  infrequently,  eases 
in  which  a  diplococcus  pneumoniae  is  engrafted  upon  typhoid.  It  is 
not  to  these  cases  that  the  term  pneumotv^phoid  is  appUed,  but  to  those 
whose  manifestations  depend  upon  the  bacillus  of  Eberth  alone. 

Pyaemia  and  other  septic  processes  may  sometimes  require  differ- 
entiation from  t^'phoid  fever.  It  is  in  such  cases  that  the  examination 
of  the  blood,  with  the  view  of  determining  the  presence  of  Eberth's 
bacillus  and  the  Widal  reaction,  and  the  absence  of  leukocytosis  in 
typhoid,  will  prove  of  great  value.  In  differentiating  t^^phoid  from 
puerperal  septicaemia,  the  fact  that  pregnant  women  ill  of  tj'phoid 
usually  abort  may  sometimes  prevent  error.  The  appearance  of  the 
roseola  and  the  serum  reaction  will  end  all  doubt  in  the  matter. 

Another  pyaemic  process  which  may  occasion  great  difficulty  is 
malignant  endocarditis.  Both  diseases  present  enlargement  of  the 
spleen,  abdominal  tenderness,  and  diarrhoea;  each  shows  delirium, 
stupor,  and  progressive  exhaustion.  If  the  heart  was  prcAiously  intact, 
symptoms  referable  to  a  cardiac  lesion  would  be  almost  pathognomonic, 
as  ulcerative  endocarditis  complicating  tj'phoid  usually  occurs  very  late 
in  the  disease,  at  a  time  when  the  diagnosis  has  already  been  made. 
The  temperature  of  ulcerative  endocarditis  is  less  regular  in  type  than 
typhoid,  and  chills  and  sweats  are  far  more  common.  Leukocytosis  is 
marked  in  malignant  endocarditis,  but  is  absent  in  t}-phoid  unless 
inflammator}'  complications  occur.  Furthermore,  cardiac  distress 
occurring  in  the  course  of  typhoid  is  usually  devoid  of  the  extreme 
oppression  and  shortness  of  breath  of  endocarditis. 

Infectious  osteomyelitis,  the  "tj7)he  epiphysaire"  of  Chassaignac, 
may  simulate  tA'phoid.  The  examination  of  the  epiphyseal  regions  of 
the  long  medullated  bones,  and  the  inspection  of  the  extremities  for 
oedema,  livid  redness,  and  points  of  circumscribed  tenderness  will  yield 
valuable  information.  Another  diagnostic  point  is  the  presence  of 
leukoc}-tosis  and  the  absence  of  the  serum  reaction  and  the  specific 
bacilli  from  the  blood  in  osteomyelitis. 

As, has  been  previously  pointed  out,  Malta  fe^er  may  very  closely 
resemble  typhoid.    The  temperature  curves  of  the  two  diseases  may  be 
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almost  identical,  and  both  give  rise  to  headache,  insomnia,  and  anorexia. 
The  presence  of  the  micrococcus  melitensis  in  the  blood,  and  the  serum 
reaction  with  this  germ  would  be  diagnostic  of  Malta  fever.  Probably 
the  micrococcus  is  present  in  all  the  dejections.  It  has  been  isolated 
from  the  urine  and  blood  repeatedly.  Sweating  and  violent  joint  pain 
are  common  and  early  symptoms  in  nearly  all  cases  of  Malta  fever. 
Joint  pain  may  occur  early  in  typhoid  also,  but  rarely  with  such  severity 
as  mentioned  above. 

Relapsing  fever,  at  the  onset  or  at  the  beginning  of  an  epidemic,  may 
be  mistaken  for  an  anomalous  typhoid.  The  temperature  of  febris 
recurrens  nearly  always  rises  suddenly  at  the  onset  and  remains  in  the 
neighborhood  of  40°  C.  from  three  to  seven  days,  when  it  suddenly 
falls  by  crisis.  High  initial  temperatures  are  rare  in  typhoid,  and  a 
fall  by  crisis  practically  unknown.  The  presence  of  the  spirillum  of 
Obermeier  in  the  blood  of  relapsing  fever,  and  the  bacillus  of  Eberth 
in  that  of  typhoid,  together  with  the  rarity  of  relapsing  fever,  all  aid 
in  the  diagnosis. 

There  are  times  when  trichiniasis  with  predominant  gastroenteric 
symptoms  may  closely  simulate  typhoid  fever.  Distinguishing  points 
are  the  presence  of  vomiting,  oedema  of  the  face  and  eyelids,  and 
extreme  myositis  in  trichiniasis. 

Trichiniasis  rarely  presents  the  characteristic  typhoid  roseola  or  the 
enlargement  of  the  spleen.  The  flexor  contractures  of  the  arms  and  legs, 
the  painful  swelling  and  tension  of  the  muscles,  the  profuse  sweating  and 
itching  of  the  skin,  all  make  a  much  different  picture  from  typhoid.  The 
marked  leukocytosis,  especially  the  extraordinary  increase  in  the  eosin- 
ophiles,  is  in  strong  contrast  to  typhoid.  The  examination  of  a  portion 
of  the  pectoral  muscles  will  render  final  decision. 

"Trichinosis  and  typhoid  fever  have  been  frequently  associated,  but 
most  commonly  the  trichinosis  has  been  in  the  patient  and  the  typhoid 
fever  in  the  mind  of  the  physician.  The  association  in  the  patient  of 
these  two  diseases  appears  to  be  exceedingly  rare."  There  are  only 
two  reported  cases  to  be  found  in  the  literature  of  the  subject,  and  this 
extreme  rarity  would  almost  exclude  such  a  condition  from  the  diagnosis, 
but  might,  in  some  cases,  require  an  examination  both  of  the  blood  and 
the  muscle  section. 

Weil's  disease  with  marked  gastrointestinal  symptoms  may  some- 
times simulate  typhoid.  Its  mode  of  onset,  the  history  of  exposure 
to  cold,  and  the  fact  that  it  occurs  most  often  in  brewers,  butchers,  and 
ice-plant  laborers,  are  all  diagnostic  points.  The  jaundice  is  severe 
and  early.  As  has  been  before  pointed  out,  this  occurs  but  rarely  in 
typhoid.  The  temperature  is  high  and  remains  so  from  the  beginning 
of  the  disease.  There  is  usually  enlargement  of  the  liver  and  sub- 
cutaneous oedema  over  the  hepatic  area.    The  blood  may  contain  the 
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bacillus  proteus  fluorescens,  which  is  in  marked  contrast  to  the  bacillus 
of  Eberth. 

Very  mild  cases  of  typhoid  are  apt  to  be  diagnosed  simple  continued 
fever,  in  the  early  stages  especially.  The  examination  of  the  blood  for 
Eberth's  bacillus  and  the  \Yidal  reaction  will  settle  the  diagnosis. 

During  an  epidemic  of  typhoid  fever,  catarrhal  enteritis,  especially 
in  children,  may  give  rise  to  symptoms  like  a  mild  or  abortive  attack 
of  enteric  fever.  The  absence  of  splenic  enlargement,  the  rose  spots, 
and  the  Widal  reaction  will  usually  determine  the  disease. 

Papular  svphilides  may  resemble  the  t^'phoid  roseola.  Usually  they 
are  easily  differentiated,  but  Curschmann  speaks  of  a  case  in  which 
not  only  the  eruption  but  also  the  general  s^Tuptoms  closely  simulated 
typhoid.  On  the  whole,  a  papular  s_\'philide  is  of  a  darker  and  more 
coppery  hue  and  more  generally  distributed.  In  these  cases  the  history 
of  a  preceding  initial  lesion  may  aid  materially. 

Acute  glanders  with  marked  gastrointestinal  symptoms  may  be 
suggestive  of  t^^hoid.  However,  the  characteristic  rash  and  the  pres- 
ence of  the  bacillus  mallei  will  make  a  diagnosis.  The  use  of  mallein  for 
diagnostic  purposes  is  also  of  value. 

Cases  of  prolonged  appendicitis  with  slow  onset  will  present  differ- 
ences which  require  careful  investigation  to  be  discovered.  The  pidse 
will  be  higher  in  proportion  to  the  fever,  and  there  will  be  much  smaller 
remissions  of  temperature,  and  rarely  roseola  or -the  diazo  reaction. 
There  is  marked  leukocytosis. 

Weiss,  in  his  admirable  paper  read  before  the  American  Medical 
Association  at  the  Chicago  meeting  in  1900,  detailed  a  method  for  the 
staining  of  blood  to  determine  the  presence  of  suppuration  in  the  body. 
The  stain  he  used  is  as  follows: 

9;.— lodi  sablim 1 

Kaliuxlati • 3 

Aqaadestil 200 

Gummi  arab.  q.  s.  ad  consistentiam  syrapoeam. 

A  drop  of  blood  taken  from  the  lobe  of  the  ear  is  carefully  pressed 
between  two  cover-glasses  so  as  to  get  as  thin  a  smear  as  possible. 
This  is  air  dried  or  fixed,  after  which  a  drop  of  the  staining  solution  is 
then  added  to  the  slide,  and  the  specimen  is  then  ready  for  examination 
with  the  microscope.  Blood  from  a  perfectly  healthy  individual  shows 
a  dark  yellowish  staining  of  the  red  corpuscles.  The  nuclei  of  the 
white  corpuscles  take  on  a  lemon-yellow  colored,  very  glossy  appearance, 
while  the  body  of  the  cell  is  a  slightly  darker  yellow.  Normal  blood 
also  contains  brown  granules  (extracellular  glycogen). 

The  blood  gives  an  altogether  different  reaction  if  suppuration  be 
present.  There  is  a  great  increase  of  extracellular  glycogen,  as  shown 
by  the  large  numbers  of  dark-brown  granules  present  in  the  stained 
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blood.  The  leukocytes  assume  a  brownish  hue,  varying  in  intensity 
from  reddish-brown  to  dark  yellow.  The  polynuclear  neutrophiles  are 
almost  exclusively  concerned  in  this  reaction,  as  it  never  appears  in 
the  eosinophiles. 

The  value  of  this  method  in  eliminating  suppurative  appendicitis 
from  the  diagnosis  is  great.  It  is  easy  of  application  and  in  the  hands 
of  the  author  has  proven  very  satisfactory. 

An  affection  whose  clinical  manifestations  may  be  identical  with 
those  of  typhoid  is  paratyphoid  fever.  Since  1896,  when  Archard  and 
Bensaude  made  their  first  report,  eighty-four  cases  have  been  recorded; 
and,  without  doubt,  many,  which  hitherto  have  passed  as  true  typhoid, 
but  which  have  presented  no  Widal  reaction,  except  in  low  dilution, 
are  to  be  classed  under  this  head.  The  symptoms  during  the  period  of 
incubation  are  in  most  respects  identical  in  the  two  diseases,  headache, 
malaise,  anorexia,  irregularity  of  the  bowels,  rose  spots,  enlargement  of 
the  spleen,  and  a  gradually  ascending  temperature  being  the  rule. 
Epistaxis  has  been  noted  in  a  number  of  instances,  and  the  diazo- 
reaction  of  Ehrlich  may  be  given  by  the  urine.  In  uncomplicated  cases 
the  blood  shows  no  leukocytosis.  On  the  whole,  the  paratyphoid  is 
milder  and  rather  shorter  than  true  typhoid;  but  in  the  early  stages 
a  differential  diagnosis  may  be  almost  impossible.  In  low  dilutions  of 
the  serum,  even  the  Widal  reaction  occurs  positively. 

The  knowledge  which  we  now  possess  in  regard  to  this  disease  has 
been  the  result  largely  of  the  practice  of  making  blood  cultures,  and 
this  still  remains  the  surest  method  of  diagnosing  the  disease.  Two 
species  of  paratyphoid  bacilli  are  reoegnized.  Buxton  classifies  them 
as  the  alpha  and  beta  paratyphoids.  The  alpha  produces  less  gas  in 
glucose  media  and  resembles  the  typhoid  in  its  action  on  milk.  It 
differs  from  the  beta  paratyphoid  in  that  the  acidity  on  litmus  milk 
is  persistent,  while  that  of  the  beta  paratyphoid  is  finally  changed  to 
alkalinity. 

Both  of  the  paratyphoid  organisms  present  Pfeiffer's  phenomenon 
with  immune  serum.  As  Pratt  has  clearly  pointed  out,  the  blood  should 
be  tested  with  both  species  of  the  paratyphoid  bacilli  whenever  there 
is  any  doubt  about  the  diagnosis.  As  an  example  of  this  he  quotes  a 
case  in  which  the  serum  gave  a  negative  reaction  with  the  alpha  para- 
typhoid in  1:10  dilution,  but  completely  clumped  the  beta  para- 
typhoid in  as  high  a  dilution  as  1 :  500.  There  may  possibly  be  cases 
in  which  typhoid  and  paratyphoid  coexist.  At  least  it  would  seem  so 
from  some  of  the  recent  bacteriological  findings.  Pratt  cites  an  instance 
in  which  "Bain,  working  in  Dr.  F.  C.  Shattuck's  wards  at  the  Massa- 
chusetts Hospital,  found  a  case  of  typhoid  fever  the  blood  of  which 
agglutinated  the  bacillus  paratyphoid  immediately  and  completely  in 
dilution  of  1 :  10.    In  higher  dilution  up  to  1 :  200  there  was   clump- 


rucker:  diagnosis  of  typhoid  fever.  81 

ing  without  loss  of  motility.  There  was  no  reaction  with  the  typhoid 
bacillus  in  dilution  of  1:10.  A  culture  from  the  blood,  bo,wp;v2r, 
yielded  a  pure,  abundant  growth  of  the  bacillus  typhosus.  The  case 
died.  Unfortunately  no  autopsy  was  held."  Everything  taken  into 
consideration,  the  surest  method  of  diagnosing  paratyphoid  from  true 
typhoid  lies  in  the  cultivation  of  the  bacillus  from  the  blood  of  the 
suspected  case. 

There  are  times  when  the  medical  officer  is  called  upon  to  make  what 
might  be  called  "a  sanitary  diagnosis,"  and  to  determine  the  presence 
or  absence  of  typhoid  fever. 

The  writer  refers  to  those  cases  in  which  epidemics  of  disease  occur — 
e.g.,  during  the  Spanish-American  war;  and  boards  of  officers  are 
called  upon  to  decide  as  to  the  nature  of  the  infection.  Under  such 
circumstances  they  would  be  required  to  make  the  diagnosis  of  the 
disease  in  its  earliest  stages  but  very  rarely;  as  in  the  great  majority 
of  instances  cases  in  all  stages  could  be  seen,  and  by  the  averaging 
of  the  signs  and  symptoms  in  the  various  cases,  and  making  close 
investigation  into  the  food  and  water  supplies,  and  the  methods  em- 
ployed in  the  disposal  of  refuse,  a  diagnosis  could  be  accurately  arrived 
at. 

Conclusions.  1.  There  is  no  single  symptom  on  which  alone  an 
early  diagnosis  of  typhoid  fever  can  be  made.  It  is  only  by  careful 
consideration  of  the  symptom-complex  that  a  clinical  diagnosis  can 
be  arrived  at. 

2.  The  most  trustworthy,  as  well  as  the  earliest,  sign  of  typhoid  fever 
is  the  presence  in  the  circulating  blood  of  the  bacillus  of  Eberth. 

3.  The  demonstration  of  the  bacillus  of  Eberth  in  the  blood  is  not 
beyond  any  fairly  well  equipped  laboratory. 

4.  The  bacillus  of  Eberth  is  found  in  the  feces  later  than  in  the 
blood,  but  with  comparative  ease.  The  presence  of  the  bacillus  typhosus 
in  the  feces  is  of  great  value  as  a  corroborative  sign. 

5.  The  presence  of  the  bacillus  typhosus  in  the  rose  spots  is  a  trust- 
worthy sign,  but  has  no  advantages  over  the  examination  of  the  blood 
from  other  localities. 

6.  The  serum  reaction  of  Widal  is  seldom  demonstrable  during  the 
earliest  stages  of  typhoid  fever.    It  is  of  value  only  in  the  higher  dilutions. 
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THE  LOCALIZING  DIAGNOSTIC  SIGNIFICANCE  OF  SO-CALLED 

HEMIANOPIC  HALLUCINATIONS,  WITH  EEMARKS  ON 

BITEMPORAL  SCINTILLATING  SCOTOMATA. 

By  Professor  A.  Pick, 
of  prag. 

A  SHORT  time  ago  Jolly^  proved  that  a  form  of  excitation  phenom- 
enon in  the  hemianopic  field  of  vision,  viz.,  scotoma  scintillans,  has 
not  its  origin  in  the  cerebrum,  especially  not  in  the  cortex,  but  in  the 
primary  optical  tracts.  I  concur  with  this  observation  and  shall  verify 
the  same  absolutely  in  the  following:  My  aim,  however,  is  to  prove 
that  more  complicated  phenomena  than  elementary  light  sensations, 
as  characterized  by  the  scintillating  scotoma — i.  e.,  real  hallucina- 
tions— may  be  produced  in  the  hemianopic  field  of  vision  by  local- 
ized focal  or  functional  affections  in  the  optic  tracts.  The  com- 
monly accepted  idea,  therefore,  that  such  hallucinations  are  of  value 
for  the  localization  of  the  lesion  in  the  occipital  lobe,  is  not  correct. 
The  cases  at  my  disposal,  for  the  most  part  from  private  practice,  have 
not  been  verified  by  autopsy,  but  the  conclusions  to  be  derived  there- 
.  from  as  to  the  site  of  the  lesion  are  so  clear,  that  even  a  hyperskeptical 
critic  should  have  no  doubt.  This  theory  has  already  been  exploited 
by  Uhthofl^,"  by  means  of  his  own  observations,  by  what  he  found  in 

'  Berliner  klinische  Wochenschrift,  1902,  Nos.  42-43. 

3  .Monatschrift  f.  Psych,  and  Neurol.,  1889,  Bd.  v.  I  must  here  remark  that  American  authors, 
especially  Seguin  and  Peterson,  deserve  a  great  deal  of  credit  in  this  question. 
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literature,  and  also  by  the  report  of  a  case  with  autopsy;  but  the  force 
of  his  conclusions  is  restricted  by  his  own  doubts,  and  perhaps  this 
is  the  reason  that  the  original  theory  still  holds  good.  On  this  account 
it  will  not  be  superfluous  to  bring  new  material  to  clear  up  this  question. 
On  the  subject  of  diagnosis,  as  to  the  site  of  lesion,  I  shall  be  as  brief 
as  possible. 

Case  I. — Bricklayer,  aged  sixty-two  years,  came  into  the  clinic 
January,  1902.  Had  a  purulent  discharge  from  the  ear  as  a  child;  since 
then  hearing  impaired  on  left  side;  had  trachoma  while  a  soldier, 
otherwise  healthy.  Suffers  from  trigeminal  neuralgia  since  winter 
before  last;  impaired  vision  of  five  years'  duration. 

SLx  months  ago  he  had  a  slight  apoplectic  seizure,  a  sudden  feeling 
of  weakness,  causing  him  to  drop  an  article,  which  he  held  in  his  hand, 
and  fall  to  the  floor.  He  was  stunned  but  not  unconscious;  heard  what 
was  spoken,  but  could  not  understand  all  that  was  said.  Spoke  irra- 
tionally, disconnectedly,  and  knew  that  he  did  so,  but  could  not  help 
it.  This  condition  lasted  for  from  three  to  four  hours,  then  he  fell 
asleep.  On  awakening  he  felt  much  better,  spoke  again  rationally  and 
the  general  weakness  gradually  subsided.  About  a  fortnight  later  he 
had  a  second  attack,  which  took  the  same  course  as  the  first ;  only  the 
patient  observed,  immediately  after  he  was  picked  up  from  the  floor, 
that  the  right  half  of  the  field  of  vision  of  both  eyes  had  disappeared. 
These  right  halves  of  the  visual  field  were  represented  by  a  black  shadow 
divided  from  the  left  seeing  halves  by  an  exactly  vertical  line.  This 
shadow  slowly  became  paler  withotft  changing  its  form.  Two  weeks 
later  he  had  another  attack,  the  shadow  moved  still  further  into  the 
field  of  vision,  but  returned  to  its  former  limit  ^fter  a  few  hours.  Three 
times  more  he  had  attacks,  accompanied  by  the  same  phenomena — i.  e., 
general  weakness,  a  faulty  understanding  of  what  was  said  to  him,  and 
an  irresistible  impulse  to  irrational,  disconnected  speech.  Later  he  had 
a  fourth,  but  lignter  attack. 

The  somatic  examination  showed  atheroma,  vision  reduced  to  0.5 
on  both  sides  due  to  a  commencing  cataract,  fundus  normal,  right 
homonpnous  hemianopsia,  fields  of  vision  as  shown  in  Fig.  1. 

Extrinsic  ocular  muscles  normal,  as  was  also  the  pupillary  reaction. 
In  the  left  eye  accommodation  was  almost  nil.  No  painful  pressure 
points  in  course  of  left  fifth  nerve.  The  right  corner  of  the  mouth 
a  Uttle  the  lower,  right  palpebral  aperture  somewhat  wider  than  the 
left;  no  other  disturbances  of  motion  except  a  slight  paresis  of  the  right 
leg;  sensation  normal;  knee-jerks  on  both  sides  considerably  increased. 
No  Babinski  reflex.  Closer  questioning  shows  conclusively  that  the 
disturbances  of  speech  and  writing  following  an  attack  were  paraphasia 
and  paragra])hia.  The  patient  himself  cites  the  example  that  instead 
of  saying  "close  the  door,"  he  said  "close  the  closet,"  knowing  full 
well  that  he  spoke  incorrectly.  Even  now  symptoms  of  paragraphia 
can  occasionally  be  demonstrated. 

The  patient,  who  calls  at  the  clinic  from  time  to  time,  told  the  follow- 
ing story  January  15,  1903:  .\bout  six  months  ago,  while  walking, 
he  suddenly  observed  that  everything  on  the  right  side  of  his  field  of 
vision  was  of  a  reddish  color,  changing  later  to  green.  Then  he  noticed 
for  about  half  an  hour  at  his  right  side  a  dog  walking  along  with  him, 
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the  dog  always  appearing  on  the  side  on  which  he  usually  saw  nothing. 
It  looked  like  a  real  dog,  but  he  convinced  himself  that  it  was  only  a 
shadow.    Another  time  a  girl  with  a  colored  shawl  on  her  head  walked 
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on  his  right  side,  but  again  he  convinced  himself  that  it  was  only  a 
phantom.  The  color  also  was  delusive.  In  general,  he  reports  tiiat 
occasionally  he  has  slight  attacks;  as,  for  instance,  on  this  day  he  had  a 
feeling  of  chilhness  and  numbness  in  his  left  leg.  Examination  shows 
de%*iation  of  the  tongue  toward  the  right  side,  weakness  of  right  arm, 
sensibility  normal.  It  must  still  be  remarked  that  the  patient  typically 
exhibited  for  a  long  time  the  faulty  halving  of  horizontal  lines,  which 
phenomenon  was  first  studied  by  Liepmann.'  This  symptom  dis- 
appeared later,  so  that  the  patient  now  halves  the  lines  correctly. 

The  phenomena  described  in  the  foregoing  case  and  which  presented 
themselves  at  first  give  rise  to  the  assumption  that  we  here  have  to 
deal  with  a  focus  of  softening  in  the  region  of  the  left  g}Tus  angularis, 
especially  participated  in  by  its  medullary  mass.  The  initial  phenom- 
ena of  paraphasia  and  paragraphia  can  be  interpreted  as  neighboring 
s\Tnptoms,  while  the  permanent  hemianopsia  is  caused  by  the  focus 
extending  into  the  visual  radiations  of  that  locaUty.  There  is  no  reason 
to  assume  that  there  is  a  continuation  of  this  focus  toward  the  occipital 
lobe,  as  one  would  have  to  believe  according  to  the  older  theory — as 
to  the  localization  of  the  lesion  in  these  cases  of  hemianopic  hallu- 
cinations. Neither  is  there  any  reason  by  which  a  deeper  disturbance 
of  the  functions  of  the  occipital  lobe,  besides  the  optic  tracts,  could  be 
demonstrated.  Thus,  this  first  case  can  only  be  looked  upon  as  one 
contrary  to  the  older  theory. 

Regarding  hallucinations  in  general,  it  is  now  known  that  their 
provocation,  and  I  emphasize  provocation  in  contradistinction  to  the 
question  as  to  the  seat  of  the  causative  processes,  can  take  place  at  any 
part  of  the  visual  apparatus,  from  the  cornea  to  the  cortical  layer  of 
the  occipital  lobe.  Undoubtedly  a  similar  theory,  upon  a  broader  basis, 
regarding  hemianopic  hallucinations  will  eventually  be  promulgated. 

Case  II. — Man,  aged  fifty-six  years;  always  well;  fell  on  his  head  from 
a  sleigh  about  one  year  ago  without  any  apparent  harm.  About  four 
months  before  the  first  examination  (Februarj'^  16,  1902)  he  noticed 
that  his  left  leg  "went  to  sleep,"  also  pains  in  left  big  toe;  soon  after 
a  disturbance  of  vision  toward  the  left  was  observed.  Preceding  the 
symptoms  by  two  weeks  he  had  occipital  pains;  other  disturbances  were 
not  obsened,  especially  no  apoplexy.  The  patient  afterward  had  a 
certain  numbness  in  his  left  hand  and  for  a  few  days  after  the  disturb- 
ance of  vision  he  noticed  toward  the  left,  in  the  blind  half  of  the  field 
of  vision,  all  sorts  of  figures,  or  imagined  occasionally  somebody  was 
sitting  next  to  him.  Dr.  Bayer,  oculist  at  Reichenberg,  macle  the 
following  examination  under  date  of  October  9,  1901: 

"Status  Prassens.  I.KK>kin^  outward  the  right  eye  lags,  pupils  equally 
dilated,  3  mm.  in  diameter,  illuminating  right  retina  contracts  slower 
than  left  (hemianopic  pupillarj'  reaction?), fundus  normal.  Binocular 
left-sided  defect  of  field  of  \Tsion  with  straight  limitation,  which  only 

'  Liepmann  and  Kalmus.  Ueber  eine  Augenmasstorang  bei  Hemianopikern.  Berliner  klin. 
Wocbenschrift,  1900,  No.  38. 
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toward  the  middle  de\dates  slightly  toward  the  left.  R.  and  L.  5/5 
without  correction,  lead  crust  on  his  teeth,  carotids  feel  somewhat 
harder  than  normal.     Hemianaesthesia  sinistra." 

About  one  month  later  he  had  a  seizure  similar  to  an  attack  of  Jack- 
sonian  epilepsy  without  loss  of  consciousness.  Examination  revealed, 
besides  the  hemianopsia,  left -sided  hemiansesthesia.  My  own  exami- 
nation on  February  18, 1902,  showed  no  disturbance  of  motion;  the  hand 
performs  even  the  more  delicate  tests  correctly.  The  sensibility  of  the 
hand  seems  slightly  diminished,  especially  in  fingers.  Objects  are  not 
always  definitely  recognized.  Sense  of  location  undisturbed.  Ophthal- 
mological  examination:  Jaeger  No.  1  can  easily  be  read  with  glasses  cor- 
responding with  his  age.  Insufficiency  of  right  rectus  internus;  color 
sense  normal.  The  right  halves  of  both  papillae  show  changes  in  color 
Left  homonymous  hemianopsia  with  field  of  vision  as  seen  in  Fig.  2. 

While  the  first  case,  when  critically  considered,  admits  of  a  possibility 
that  the  occipital  lobe  might  be  affected,  in  the  second  case  this  view 
must  be  altogether  excluded,  as  moreover  the  provoking  focus,  pro- 
ducing the  hemianopic  hallucinations,  is  still  further  advanced  and  local- 
ized in  the  optic  tracts.  Looking  at  the  s\Tiiptonis  of  this  case  we  wall 
find  only  two  localities  by  lesion  of  which  the  symptoms  can  be  pro- 
duced. We  might  consider  the  upper  parietal  lobe  and  the  visual 
radiations  running  beneath  it.  But  if  we  look  upon  the  extent  of  in- 
volved territory,  to  make  such  extensive  phenomena  of  hemiansesthesia 
and  hemianopsia  stationary,  no  apoplexy  being  present,  we  can  only 
imagine  that  the  latter  were  produced  by  one  or  several  very  small,  very 
close  foci  of  probable  softening  and  we  must  look  in  another  region. 
This  we  have  in  the  posterior  knee  of  the  inner  capsule,  where  the  most 
posterior  portion  of  the  thalamus  opticus  meets  the  corpus  geniculatum 
externum.  In  this  region  even  a  small  focus  can  produce  stationary 
hemianopsia  or  at  first  a  complete  and  general,  later  incomplete  and 
partial  hemiansesthesia,  as  Henschen  has  demonstrated  in  a  great  num- 
ber of  cases. 

Regarding  the  hemianopic  hallucinations  in  this  case,  they  present 
themselves  as  irritation  phenomena,  keeping  step  with  the  settling  of 
the  focus;  while  in  the  former  case  the  identically  localized  hallucina- 
tions must  be  referred  to  some  unknown  irritative  processes  in  the  focus, 
the  latter  having  existed  for  a  longer  period. 

Case  III.  Woman,  aged  fifty-two  years,  has  suffered  for  years  from 
arteriosclerosis  and  cardiac  disease,  with  frequent  severe  stenocardiac 
attacks  with  dyspnoea,  pallor,  and  fainting.  Had  an  apparently  similar 
seizure,  lasting  for  five  minutes,  on  November  26,  1901,  after  which  she 
suffered  from  a  jjaresis  of  the  left  arm  and  left  side  of  face.  Disturb- 
ance on  the  left  side  of  the  field  of  vision  was  only  noticed  the  second 
day  and  was  then  diagnosed  by  the  attending  physician  as  complete 
homonymous  hemianopsia.  Fundus  normal.  These  attacks  recurred 
several  times,  leaving  a  weakness  of  the  former  paretic  muscles  and 
occasional  severe  pains  and  parsesthesia  in  the  left  arm,  left  big  toe,  and 
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the  left  side  of  the  face.  In  addition  she  volunteered  the  statement, 
that  for  a  few  days  after  the  first  attack  she  suffered  from  an  inde- 
finable delirious  condition,  characterized  by  hallucinations,  showing  in 
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both  the  left  blind  halves  of  the  field  of  vision  all  sorts  of  phantoms. 
She  also  asserted  that  at  that  time  she  had  disturbances  of  smell  and 
taste  of  a  subjective  nature,  also  sensations  of  coldness  in  the  left  half 
of  the  body.  Urine  was  normal.  I^ater  had  repeatedly  pains  in  left 
arm,  especially  in  the  left  index  finger,  and  at  the  same  time  headache 
in  the  right  side,  dizziness,  and  feelings  of  anxiety.  The  left-sided 
homonymous  hemianopsia  remained  stationary. 

My  examination  on  February  22,  1902,  confirms  the  above-men- 
tioned cardiac  and  arterial  symptoms.  Fundus  normal.  Complete 
left  homominous  hemianopsia  (Fig.  3).  Sense  of  smell  in  left  nostril 
diminished.  Signs  of  paresis  in  the  region  of  the  left  facial  nerve, 
tongue  not  affected;  slight  evidences  of  paresis  of  the  left  hand,  par- 
ticularly of  the  thumb  and  index  finger.  Objectively  no  marked  dif- 
ference of  motility  of  the  legs,  although  subjectively  complained  of; 
sensibility  in  all  qualities  objectively  quite  normal;  knee-jerk  more 
pronounced  in  left  than  right.  Subjectively,  patient  states  that  sense 
of  touch  and  sensibility  are  diminished  in  the  left  hand. 

The  patient  later  complained  of  occasional  headaches,  accompanied 
by  violent  pains  in  the  left  index  finger  and  left  side  of  the  neck,  weak- 
ness of  the  left  hand,  which,  however,  disappeared  after  a  few  days. 
Later  these  attacks  became  less  frequent.  A  subsequent  examination 
showed  the  same  picture  of  the  field  of  vision.  Liepman's  disturbance 
still  present.'  Patient  still  complains  of  pain  in  the  left  upper  extremity 
and  a  peculiar  sense  of  dryness  at  the  root  of  the  tongue  and  at  the  palate. 

Concerning  this  case  I  shall  be  ver}"^  brief.  The  facts  concerning 
localization  agree  so  perfectly  with  Case  II.  that  I  should  be  forced  to 
repeat.  I  believe,  therefore,  that  according  to  all  rules  of  localization 
the  lesion  should  be  considered  as  being  in  the  most  posterior  part  of 
the  internal  capsule,  the  optic  thalamus,  and  perhaps  also  the  corpus 
geniculatum  externum.  The  hemianopic  hallucinations  here  were  also 
an  expression  of  irritative  processes  produced  by  the  focus,  and  later 
disappearing,  when  the  irritation  was  removed.  Hence  this  case  also 
serves  to  strengthen  the  above  cited  theory  of  the  localizing  importance 
of  hemianopic  hallucinations. 

I  would  call  particular  attention  to  two  symptoms:  1.  The  evident 
"central"  pains  in  the  left  arm.  As  early  as  1879  Kahler  and  V  called 
><ffention  to  the  relation  of  these  pains  to  a  focus  in  the  region  of  the 
iiarcot  carrefour  sensitif."  2.  Dryness  of  the  mouth.  Dejerine 
and  Egger**  have  lately  described  a  case  of  hemianesthesia  and  concur 
with  the  investigations  of  Bechterew  and  Mislawsky,  that  the  thalamus 
opticus  exerts  an  influence  upon  salivation. 

As  an  addition  to  the  foregoing  cases  with  stationary  hemianopsia,  I 
shall  mention  the  observation  of  a  case  of  scotoma  scintillans  bitem- 

'  I  would  here  call  attention  to  the  first  case.  The  man  soon  lost  this  disturbance  and  alio 
nnderstood  how  to  correct  his  hemianopsia  by  holding  the  head  proj>erly,  while  this  patient 
i«  as  yet  unable  to  do  so. 

'  Beitnige  zur  Path.  u.  path  Anatomie  des  Centralnerrensyst.,  p.  42. 

»  Revue  neurol.,  1903,  p.  402. 
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porale,  justifying  it  for  the  reason  that  not  only  elementary  light  phenom- 
ena were  present,  but  that  the  case  progressed  to  real  hallucinations. 
This  case  still  further  serves  to  strengthen  the  above  theory. 

Case  IV.  Merchant,  aged  fifty-three  years.  Always  healthy,  ex- 
cept for  "terrible"  attacks  of  migraine,  which  lasted  up  to  his  thirtieth 
year  and  then  disappeared.  Strongly  addicted  to  smoking,  very 
moderate  drinker.  The  somatic  condition  shows  no  abnormality  of  the 
nervous  system,  no  evidences  of  alcoholism  or  pronounced  atheroma. 
The  eyes,  frequently  examined,  are  perfectly  normal.  Exposing  him- 
self to  cold,  he  suffered  from  "rheumatism  of  the  head,"  which  nothing 
could  alleviate.  He  felt  "as  if  thousands  of  knives  were  in  his  head." 
As  a  last  resort  he  wrapped  his  head  in  absorbent  cotton,  which  made 
him  feel  very  warm.  In  the  evening  of  the  same  day,  without  any  pre- 
vious excitement,  he  noticed  suddenly,  without  any  pain  and  lasting  for 
but  a  few  seconds,  on  both  external  halves  of  the  visual  fields,  peculiar 
phenomena,  viz.,  colored  lights,  colored  planes,  figures,  etc.,  while  what 
really  was  in  these  halves  of  the  fields  he  could  not  see.  The  line  of 
demarcation  between  the  lateral  "blind"  portions  and  the  middle  see- 
ing ones  was  not  sharp.  As  the  patient  happened  to  be  in  company, 
he  did  not  pay  any  attention  to  these  things,  simply  rubbed  his  eyes  and 
everything  vanished.  On  going  to  bed  it  suddenly  returned  so  that 
on  both  temporal  sides  he  noticed  spots  of  soot  which  commenced  to 
move;  immediately  after  appeared  numerous,  rapidly  moving  objects 
of  hallucinations,  such  as  men,  mice,  serpents,  birds.  They  were  in  all 
possible  colors,  blue,  red,  etc. 

The  very  much  frightened  patient  had  sufficient  presence  of  mind  to 
observe  the  entire  phantoms,  and  found  just  as  before,  that  objects  in  the 
temporal  fields  of  vision  could  not  be  seen  and  that,  when  trying  to.  fix 
the  phantoms,  they  immediately  disappeared  outward.  Especially  re- 
markable is  the  fact  that  he  saw  people  of  all  shapes  and  sexes  lying 
next  to  him.'  He  also  observed  that  what  he  noticed  in  the  temporal 
parts  at  times  formed  vertically  running  snake-like  lines,  so  that,  for 
instance,  men  in  their  upper  parts  moved  in  snake-like  gyrations  and  in 
their  lower  parts  formed  into  stationary  curved  lines.  Closing  the  eyes 
did  not  change  the  phantoms.  It  then  appeared  to  him  as  if  he  were 
looking  into  enormous  mirrors.  At  one  time  he  also  observed  that  the 
real  objects  situated  in  the  temporal  fields  of  vision  moved  in  the  same 
snake-like  lines.  This  all  disappeared  for  a  short  time,  but  returned 
later  and  remained,  without  his  being  able  to  fall  asleep,  until  the 
morning.  He  then  undertook  a  journey  to  consult  a  specialist.  But 
even  then  these  strange  visions  did  not  disappear.  While  going  to 
the  station  and  throughout  the  journey  he  was  accompanied  by 
these  hallucinations  on  the  temporal  sides  of  his  fields  of  vision.  "He 
lived  in  a  panorama."  The  side  cushion  of  the  railroad  car,  on  which 
he  rested  his  head,  changed  into  a  human  being,  and  later  into  a  hundred 
other  things.  The  figures  appeared  as  a  wmole,  but  changed  below 
into  actively  moving  "fringes."  Patient  performed  all  his  business 
obligations  and  consulted  an  oculist,  who  found  the  fundus  normal 
and  diagnosed  "nerve  trouble."     Only  toward  evening,  after  having 

1  Compare  Lauder  Brunton  (Journal  of  Mental  Science,  April,  1902,  p.  253),  Belatlons  of 
Fairies  and  Other  Visions  to  Scotoma  ScintiDans. 
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taken  bromides,  did  the  phenomena  subside.  Patient  slept  all  night 
and  the  next  morning  the  hallucinations  still  appeared,  though  less 
frequently  and  had  lost  their  color,  appearing  black,  and  disappeared 
entirely  during  the  day. 

These  obsen'ations  during  the  attack  of  this  very  intelligent  patient 
are  so  exact  that  nobody  will  fail  to  recognize  the  case  as  one  of  scotoma 
scintillans  hemianopicum.  But  what  makes  the  case  in  my  opinion 
significant  is  the  fact  that  we  here  have  to  deal  with  the  bitemporal 
variety  of  that  form,  a  variety  which,  as  far  as  literature  is  concerned, 
I  have  not  seen  mentioned  an^'where.  Referring  to  the  seat  of  the 
lesion  provoking  the  process,  I  can  only  define  one  certain  locality,  viz., 
the  chiasm.  Although  by  reason  of  other  observations  there  is  no 
doubi  in  my  mind  that  the  phenomena  of  scotoma  scintillans  may  be 
produced  by  exciting  causes  in  the  retina  itself,  there  is  no  reason  to 
assiune  that  in  this  case  an  excitation  in  both  temporal  parts  of  the 
retina  did  take  place;  it  is  rather  within  the  laws  of  scientific  logic 
to  assume  that  the  phenomena  were  due  to  a  lesion  in  one  single  locaUty. 
Lesion  of  the  middle  portions  of  the  chiasm  produce  the  now  not  quite 
so  rare  {loc.  cit.)  form  of  stationarj-  bitemporal  hemianopsia.  Jolly 
has  fully  shown  that  the  excitation  provoking  lesion  for  other  forms  of 
scotoma  scintillans  is  to  be  looked  for  in  the  chiasm,  and  liis  ^•iew 
corresponds  with  this  case.  Whether  we  have  to  deal  here  with  a 
h}-per3emic  condition  of  the  hypophysis,  the  tumors  of  which  especially 
produce  acromegaly  with  stationar}'  bitemporal  hemianopsia,'  it  is  hard 
to  say.  The  possibility  is  also  not  excluded  of  ha^'ing  an  abnormal 
vessel  in  the  region  of  the  circle  of  Willis.  Weir  Mitchell  cites  a  case 
in  which  aneurbm  of  an  anomalous  arterial  branch  produced  stationary 
bitemporal  hemianopsia. 

A  few  more  words  in  regard  to  the  theorj'  that  we  here  have  to  only 
deal  with  a  fimctional  disturbance. 

1  believe  there  is  no  indication  whatever  of  a  localized  basilar  process, 
neither  is  there  any  reason  to  assume  that  the  just  mentioned  causes, 
producing  stationary  bitemporal  hemianopsia,  can  be  applied  to  this 
case.  We  might  still  think  of  sj-philitic  basal  meningitis,  which  has 
a  predilection  for  just  this  locality  and  of  which  Oppenheim  mentions 
bitemporal  hemianopsia  as  an  after-effect,  but  the  etiology,  the  absence 
of  any  other  endocranial  disease,  the  sudden  onset  of  the  fully  developed 
phenomena,  above  all  absence  of  any  ocular  disease,  all  speak  against 
it.  There  remains  nothing,  therefore,  but  the  assumption  of  functional 
disturbance,  which  in  this  case  is  the  migraine  from  which  the  patient 
suffered  in  former  years.    That  he  had  no  headache  during  or  imme- 

'  Carven  (Medical  Chronicle,  January,  1903)  recently  mentions  a  case  of  tumor  of  the 
hypophysi's  without  acromegaly.  This  patient  suflfered  from  migraine  a  long  time  J[^fore  and 
after  the  bitemporal  hemianopeia  had  been  demonstrated. 

▼OL.  127,  NO.   I.— JAMOART,  1904.  7 
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diately  before  the  optical  phenomena  can  not  be  considered  here,  as 
we  know  that  frequently  a  typical  attack  of  scotoma  scintillans  is 
unaccompanied  by  headache.  Moreover,  it  is  not  clear  in  what  relation 
the  "rheumatism  of  the  head"  stands  to  this  case.  There  is  also  abso- 
lutely no  reason  to  believe  that  the  phenomena  were  the  premonitory 
symptoms  of  a  subsequent  paralysis  or  tabes. 

In  conclusion  I  would  point  out  the  transition  of  the  elementary  light 
phenomena  of  scotoma  scintillans  into  real  hallucinations,  again  con- 
firming the  afore-mentioned  theory,  that  hemianopic  hallucinations 
may  be  produced  by  a  variety  of  localized  excitations  in  the  optical 
tracts  and  not  in  the  occipital  lobe  only. 


A  CASE  OF  SPONTANEOUS  PROLAPSE  OF   BOTH   LACRYMAL 
GLANDS.    REVIEW  OF  THE  LITERATURE. 

By  Dunbar  Roy,  A.B.,  M.D., 

CLINICAL  PROFESSOR  OF  EYE,    EAR,   NOSE,  AND  THROAT  DISEASES  IN  THE  ATLANTA  COLLEGE  OF 
PHYSICIANS  AND  SCRGEONS,   ATLANTA,  GA. 

The  case  here  reported  is  anomalous  in  character  rather  than  of  any 
practical  interest.  In  looking  up  the  number  of  similar  cases  which 
had  previously  been  reported,  and  also  any  other  literature  bearing  upon 
the  subject,  I  was  surprised  to  find  that  spontaneous  prolapse  of  the 
lacrymal  gland  could  be  placed  in  the  category  of  rare  affections. 

Several  cases  of  traumatic  prolapse  have  been  reported,  as  also  one  or 
two  cases  of  spontaneous  prolapse  of  one  lacrymal  gland,  but  nowhere 
can  I  find  the  report  of  a  case  where  both  lacrymal  glands  have  become 
spontaneously  detached. 

Mary  M.,  colored,  aged  twenty-seven  years  and  unmarried,  presented 
herself  at  the  clinic  of  the  College  of  Physicians  and  Surgeons  in  Sep- 
tember, 1902.  She  came  with  the  complaint  that  both  upper  eyelids 
remained  swollen  since  an  attack  of  bronchitis  three  weeks  previously. 
There  was  no  pain  and  no  interference  with  vision;  practically  no  dis- 
comfort from  the  present  condition. 

On  casual  inspection  the  upper  lids  gave  all  the  appearance  of  oedema, 
especially  on  the  temporal  sides.  By  palpation  I  found  a  well-defined 
glandular  body  just  beneath  the  border  and  at  the  outer  edge  of  the 
supraorbital  ridge.  It  was  especially  prominent  when  the  patient  looked 
down  and  held  the  head  forward.  Both  sides  had  absolutely  the  same 
objective  appearance  and  symptoms.  It  was  freely  movable  under  the 
touch,  and  could  be  pushed  up  underneath  the  orbital  rim.  The  patient 
was  perfectly  positive  that  there  was  nothing  wrong  with  the  eyes  up  to 
three  weeks  previously.  No  enlarged  glands  could  be  found  in  any 
other  portion  of  the  body.  As  the  condition  was  giving  the  patient  no 
trouble^ she  refused  any  operative  interference,  leaving  out  the  question 
of  its  own  advisuBility.     When  last  seen  there  were  no  changes  visible. 
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I  was  very  confident,  as  were  my  colleagues,  that  the  bodies  felt  were 
the  lacrymal  glands,  but  we  could  in  no  wise  account  for  this  disloca- 
tion. There  was  no  history  of  traumatism  to  which  it  could  be  traced, 
nor  any  severe  straining  on  the  part  of  the  patient  except  the  previous 
cough. 

In  this  latter  respect,  as  well  as  in  several  others,  the  case  is  similar  to 
the  one  reported  by  Snell  in  1881. 

Anatomists  tell  us  that  the  lacrymal  gland  is  enveloped  in  a  capsule 
which,  by  its  attachment  to  the  periosteum  of  the  orbital  ca\'ity,  is  re- 
tained in  place.  In  a  case  of  this  kind  we  can  but  surmise  some 
anatomical  malformation  or  some  relaxation  of  the  surrounding  tissues 
as  a  cause  of  such  a  pathological  condition. 

In  looking  up  the  literature  of  this  subject  but  few  cases  could  be  found 
recorded.  For  this  reason  I  will  give  in  detail  a  resum6  of  all  cases 
of  both  spontaneous  and  traumatic  prolapse  of  the  lacrymal  gland  of 
which  I  have  been  able  to  find  any  report. 

Case  I. — In  the  Ophthalmic  Review  for  the  year  1881-82  we  find  a 
case  reported  by  Simeon  Snell,  as  follows : 

On  March  7,  1882,  I  was  consulted  by  a  tradesman,  aged  forty-five 
years,  in  consequence  of  a  lump  in  the  left  eyelid.  It  had  been  ob- 
served first  a  week  previous,  and  had  been  seen  by  Dr.  Brook,  who 
sent  him  to  me.  The  swelling  was  distinctly  visible,  and  particularly 
noticeable  to  the  touch.  Situated  in  the  upper  eyelid  at  its  external 
part  and  coming  from  under  the  frontal  bone,  it  was  felt  beneath  the 
structures  of  the  lid  as  about  the  size  of  an  almond.  It  could  be  pressed 
between  the  fingers,  but  readily  slipped  back  into  the  orbit.  Its  surface 
felt  more  smooth  than  irregular.  Pressure  causes  it  immediately  to 
recede  into  the  orbit  beneath  the  frontal  bone,  but  after  depressing  the 
head  it  was  again  found  to  be  visible  in  the  lid.  This  he  had  himself 
observed,  and  after  several  attempts  to  replace  it  he  always  found 
on  bending  the  head  downward  that  it  had  reappeared.  He  complained 
of  it  causing  him  discomfort,  which  was  increased  on  manipulation. 

On  the  night  of  the  first  appearance  of  the  substance  in  the  eyelid 
he  had  gone  to  bed  in  no  wise  ailing,  and  had  detected  it  on  rising  in 
the  morning.  He  had  in  the  night  oeen  coughing  a  great  deal.  The 
same  side  of  the  head  is  marked  by  a  large  venous  subcutaneous  nsevus 
which  extends  to  the  eyebrow  and  apparently  passes  into  the  orbit. 
The  man  is  a  free  drinker,  and  is  frequently  laid  up  in  consequence. 

The  question  as  to  what  the  "lump"  was  did  not  present  any  great 
difficulty.  Its  situation,  size,  and  feel  suggested  directly  its  being 
the  lacr}'mal  gland  displaced,  and  this  was  the  diagnosis  also  of  the 
medical  man  who  first  examined  the  patient. 

It  was  decided  to  try  the  effect  of  compression  in  keeping  the  gland 
in  place.  A  few  days  later  when  the  patient  presented  himself  he 
desired  to  postpone  the  wearing  of  a  "pad"  for  a  short  time.  I,  how- 
(;ver,  pressed  the  gland  well  back  with  my  finger  and  kept  it  replaced, 
lie  left  me  without  its  having  reappeared. 

Being  soon  after  laid  up  with  one  of  his  attacks  of  illness,  he  did 
not  again  see  me  until  five  or  six  weeks  later.    The  swelling  in  the  lid 
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was  then  no  longer  visible,  and  he  asserted  that  it  had  not  appeared 
since  his  last  visit,  and  that  the  sense  of  discomfort  had  gone. 

Spontaneous  displacement  of  the  lacrymal  gland  must,  I  imagine, 
be  a  very  rare  condition.  I  cannot  recall  a  recorded  case  like  the  one 
described.  I  remember  the  case  of  a  man  under  treatment  for  keratitis 
some  years  since  in  whom  the  glands  were  distinctly  visible  and  freely 
movable  in  the  eyelids.    The  condition  was  congenital. 

I  am  further  reminded  by  a  gentleman  attending  my  clinic  of 
another  similar  case  which  came  under  observation  since  the  one  just 
referred  to. 

It  is  worthy  of  mention  that  in  the  case  of  my  patient,  in  his  attacks 
of  illness  following  his  drinking  bouts,  he  sometimes  suffered  from 
epileptiform  convulsions,  during  which  the  large  venous  nsevus  at  the 
margin  of  the  orbit  became  greatly  distended,  looking  as  though  it 
were  ready  to  burst. 

Case  II.  Reported  by  Wm.  George  Syme  from  the  hospital  practice 
of  Dr.  Argyll-Robertson  in  the  Edinburgh  Medical  Journal,  1887, 
vol.  xxxiii. — J.  C,  a  man  aged  thirty-six  years,  applied  for  treatment 
in  May  1887,  suffering  from  ptosis  and  a  tumor  situated  in  the  right 
upper  eyelid.  The  tumor  extended  along  the  whole  length  of  the 
upper  lid,  from  a  point  above  the  inner  to  a  point  above  the  outer 
canthus.  By  its  weight  it  caused  ptosis;  the  eyelids  were  nearly  closed, 
and  the  upper  lid  could  hardly  be  raised  at  all,  the  mass  catching  at 
once  on  the  orbital  edge.  The  skin  over  the  tumor,  though  slightly 
congested,  was  not  oedematous,  and  was  freely  movable  over  it.  The 
tumor,  which  felt  firm,  lobulated,  and  glandular,  was  not  attached  to 
the  deeper  structures  except  about  the  middle  for  a  distance  of  one- 
third  of  an  inch,  where  it  was  moored  to  the  orbital  edge  of  the  frontal 
bone. 

It  could  not  be  reduced  into  the  orbit.  The  ocular  movements  were 
in  no  way  affected,  and  the  vision  in  the  two  eyes  was  the  same.  The 
tumor  was  perfectly  painless  even  on  firm  pressure;  the  neighboring 
lymphatic  glands  were  not  enlarged,  and  the  patient  seemed  to  be  in 
perfect  health.  The  history  of  this  affection  was  that  about  the  end 
of  January  of  this  year  the  patient  had  first  noticed  the  swelling  about 
the  size  of  a  bean  in  the  upper  eyelid.  This  was  painless,  but  trouble- 
some on  account  of  the  ptosis  which  it  caused.  At  this  time  also  he 
noticed  that  the  right  eye  was  more  watery  than  the  left — a  condition 
which  had  not  previously  been  present,  and  the  swellings  were  larger 
in  the  mornings  and  became  rather  smaller  in  the  day.  He  thinks 
that  the  tumor  had  suddenly  attained  the  size  of  a  bean,  but  is  not 
quite  certain;  at  any  rate  it  had  steadily  increased  in  size  from  the 
time  of  its  first  appearance.  In  the  winter  of  1885  the  patient  had 
noticed  a  similar  swelling  in  the  same  situation;  this  however  had  been 
much  smaller,  and  caused  no  annoyance,  and  after  a  few  weeks  spon- 
taneously disappeared. 

Under  these  circumstances  the  diagnosis  was  made  of  a  displaced 
and  chronically  enlarged  lacrymal  gland.  On  May  10  an  incision 
was  made  over  the  tumor  in  the  long  axis  of  the  upper  lid,  and  the 
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gland,  which  was  lying  immediately  under  the  skin,  was  turned  out. 
The  accessory  portion  of  the  gland  was  found  lying  in  the  proper 
situation  of  the  main  part,  and  was  left  to  carry  on  the  usual  functions 
of  the  gland.  As  soon  as  the  swelling  had  subsided  tliere  was  a  marked 
diminution  in  the  ptosis,  which  continued  to  improve  until  the  patient 
left  the  hospital. 

Case  III.  Reported  by  Dr.  Henn-  D.  Noyes  and  published  in  the 
Transactions  of  the  American  Ophthalmological  Society,  1886-87. — 
Miss  Carrie  S.,  aged  twenty  years,  of  Paterson,  N.  J.,  presented  herself 
February  8,  1887,  because  of  the  swelling  under  the  upper  lid  of  the 
right  eye  which  had  been  growing  for  nine  years.  For  the  last  few 
months  it  had  been  uncomfortable.  It  rested  upon  the  eyeball  at  its 
superoexternal  side,  and  reached  within  6  mm.  of  the  cornea.  It  was 
flattened,  not  lobulated,  and  neariy  circular  in  outhnes,  and  merged 
gradually  into  the  surrounding  conjunctiva.  A  few  vessels  coursed 
over  it,  and  it  had  a  faint  yellow  color.  It  was  nearly  three-fourths  of 
an  inch  in  diameter.  It  could  be  moved  freely  upon  and  also  moved 
with  the  globe.  It  was  very  compressible  and  elastic.  It  seemed  to 
have  a  capsule  which  at  its  lower  border  was  densely  white  and  firm ; 
over  the  remaining  surface  it  was  thin  and  translucent,  but  with  a 
yellow  tinge.  There  had  never  been  any  blow  nor  sign  of  disease  in 
this  region,  nor  inflammation,  nor  serious  pain.  The  progress  had 
been  very  gradual  and  the  cause  unknown.  The  other  eye  had  been 
lost  sixteen  years  before  by  accident.  This  globe  was  atrophied,  yet 
on  lifting  the  upper  lid  a  rounded  mass,  red  and  slightly  lobulated,  and 
a  Uttle  larger  than  a  cherry-stone,  appeared  at  the  upper  and  outer 
angle  of  the  orbit,  and  was  regarded  as  a  part  of  the  lacrymal  gland 
which  had  become  displaced. 

Treatment.     An  incision  was  made  obliquely  across  the  tumor  and 
the  conjunctiva  dissected  off  by  the  closed  blades  of  curved  and  sharp- 
•  pointed  scissors.    Ver}'  little  cutting  had  to  be  done,  and  the  hemor- 
rhage was  moderate.     When  the  mass  was  separated  it  proved  to  be 
normal  lacrymal  gland. 

The  conjunctival  wound  was  stitched  and  a  bandage  applied.  The 
healing  was  prompt  and  the  reaction  moderate.  A  wrinkled  and 
swollen  condition  of  the  conjunctiva  remained  for  a  few  weeks  at  the 
site  of  the  operation.  The  prolapse  seems  to  have  been  caused  by  simple 
laxity  of  the  enclosing  fibrous  capsules,  without  any  propulsion  from 
behind. 

Case  IV.  Reported  by  L.  Mauthner  in  Wien.  med.  Presse,  1878, 
p.  110.— Man,  aged  twenty-four  years,  came  to  the  clinic  October  4, 
1868,  for  inflammation  of  the  eye  of  four  weeks'  standing,  and  for  a 
tumor  in  the  upper  eyelid,  first  noticed  a  few  days  before.  There  was 
an  injection  of  the  conjunctiva  palpebrarum  et  bulbi,  ciliar}'  injection, 
and  diffuse  coloring  of  the  cornea;  the  upper  lid  was  much  thickened 
and  drooping,  and  one  feels  in  its  lateral  half  a  hard,  movable,  and 
slightly  rough,  painless  tumor,  not  adherent  to  the  skin,  of  size  and 
form  of  the  lacrymal  gland.  This  showed  no  sign  of  an  orbital  tumor. 
By  the  use  of  atropine  and  compress  bandage  the  inflammatory 
phenomena  of  the  cornea  disappeared  in  five  weeks,  but  the  tumor  of 
the  upper  lid,  which  Jaeger  thought  might  be  the  lacrymal  gland, 
had  not  changed  in  spite  of  using  iodide  of  potash  and  iodine  salve. 
Jaeger  operated  November  11  1868;  laid  bare  the  tumor  by  section, 
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from  in  and  above  outward  and  somewhat  down  in  the  direction  of  the 
length  of  the  tumor;  a  small  part  removed  showed  nothing  abnormal. 
The  gland  was  replaced  in  the  orbit  and  made  fast  by  sutures,  the 
patient  being  discharged  sixteen  days  after  operation.  The  gland  was 
fixed  to  surrounding  tissues  and  only  a  small  tumor  could  be  felt  at 
the  lateral  upper  orbital  edge. 

Case  V.  Reported  by  S.  S.  (jolovine,  Clin.  Maitop.,  Mosk.,  1895, 
vol.  V.  pp.  930-941. — A  young  man,  aged  eighteen  years,  admitted  to 
the  hospital  July,  1893.  The  upper  eyelids  seemed  swollen  and  slightly 
drooping.  He  carried  his  head  erect,  and  even  from  time  to  time 
threw  it  backward,  as  if  he  wished  thus  to  compensate  for  the  fall  of 
the  eyelids;  he  instinctively  contracted  the  frontal  muscle;  from  this 
cause  the  skin  above  the  brows  was  constantly  wrinkled,  and  the  face 
had  a  very  strange  expression.  The  skin  of  the  eyelids  was  tense,  very 
delicate,  and  formed  a  fold  almost  transversal  which  came  down  on 
the  eye.  This  was  not  equally  pronounced  in  its  entire  extent.  The 
crease  which  one  generally  finds  below  the  orbital  edge  was  effaced. 
The  skin,  of  normal  color,  was  transparent  and  allowed  subcutaneous 
veins  to  be  distinguished.  These  phenomena  were  symmetrical,  but 
more  pronounced  on  the  left  eyelid.  Below  the  skin  one  might  palpate 
a  hard  compact  lump,  like  a  grape,  ovular,  1^  cm.  in  diameter.  It 
could  be  displaced  in  all  directions  and  slid  easily  across  the  anterior 
surface  of  the  cartilage.  These  movements  seemed  limited  toward  the 
interior  by  some  adherences,  although  it  was  impossible  to  feel  them. 
The  movements  were  freer  upward  and  outward.  When  the  finger 
was  raised  the  body  came  back  little  by  little  from  the  orbit,  falling 
into  the  part  of  the  cutaneous  sac,  which  covered  the  external  com- 
missure. The  elevation  of  the  lid  was  hindered  and  the  patient  over- 
came this  difficulty  by  contracting  the  frontal  bones.  It  was  very  easy 
to  turn  the  lid  back,  the  mucous  membrane  of  which  was  altogether 
nonnal. 

The  lacrymal  conduits  were  normal,  although  latterly  the  tears 
were  less  abundant.  Although  the  other  organs  were  not  changed,  the 
general  organism  seemed  much  depressed  and  its  development  much 
retarded.    The  lids  had  been  changing  for  the  last  three  years. 

There  were  two  methods  of  treatment:  1.'  Total  e!xtirpatiorf  of  the 
gland.  2.  To  bring  the  gland  back  to  its  plaOe  and  fix  it.  Both  methods 
were  used. 

The  writer  began  by  removing  the  right  lacrymal  gland. 

The  result  of  the  operation  was  very  satisfactory,  the  wound  healing 
by  first  intention.  Eight  days  later  the  other  eye  was  operated  upon, 
the  lacrymal  gland  being  replaced  in  the  orbit  and  fixed  with  sutures. 
The  result  was  very  good,  and  three  days  later  the  cutaneous  sutures 
were  removed,  and  six  days  later  those  which  held  the  gland  in 
position.  Two  years  later  the  writer  received  a  letter  from  the  patient, 
who  expressed  himself  as  well  pleased  with  the  result. 

Case  VI.  Reported  by  Briere  in  Bull,  et  mem.  de  soc.  de  chir.  de  Paris, 
1876,  vol.  ii.  p.  592. — Boy,  aged  eleven  years.  The  affection  began 
five  and  a  half  years  ago.  He  struck  his  left  temple  against  a  nail. 
The  wound  suppurated  and  the  external  wall  of  the  orbit  began  to 
necrose.  The  skin  of  the  eyelid,  temple,  and  brow,  being  drawn  back 
by  the  cicatrix,  was  depressed  to  the  walls  of  the  orbit,  which  had 
become  angular  and  unequal.    The  free  edge  of  the  eyelid,  drawn  more 
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and  more  up  and  out,  took  progressively  a  form  characterized  by  an 
elongation  of  the  free  edge,  which  measured  22  mm.  more  than  that 
of  the  healthy  lid.  This  deformity,  produced  by  numerous  cicatricial 
bands,  had,  as  a  secondary  result,  compressed  the  lacrymal  gland. 
This  gland  was  not  protected  by  the  bony  depression  in  which  it  was 
normally  lodged.  The  opening  of  the  lid,  increasing  more  and  more, 
the  lacrymal  gland  was  soon  exposed.  The  lobules,  not  being  com- 
pressed from  this  period,  became  larger  and  formed  a  tumor  the  size 
of  a  large  hazelnut,  between  the  lid  and  the  globe. 
Operation  August  10th  under  chloroform. 

1.  The  writer  took  the  exact  length  of  the  healthy  right  lid,  and  from 
the  internal  angle  of  the  diseased  eye  he  measured  this  length  on  the 
elongated  lid. 

2.  Incision  between  lid  and  lacrymal  gland  to  mobilize  the  upper 
lid. 

3.  Dissection  of  the  upper  lid  4  to  5  cm.  as  far  as  the  middle  of  the 
forehead;  considerable  bleeding. 

4.  Curved  incision,  separating  the  outer  side  of  the  lacrymal  gland 
from  tAe  superfluous  part  of  the  lid  which  was  to  be  excised. 

5.  Incision  at  2  mm.  outside  of  the  ciliary  line  and  parallel  to  the 
preceding  except  at  the  upper  part. 

6.  Excision  of  the  whole  flap. 

7.  Dissection  of  the  temporal  flap,  the  longest  and  most  difficult  part 
of  the  operation. 

8.  He  assured  himself  that  union  would  be  possible  by  sliding  the 
two  flaps. 

9.  Before  applying  the  sutures  he  put  on  a  compress  bandage  and 
allowed  the  patient  to  re\'ive  from  narcosis. 

10.  Twenty  minutes  later,  when  hemorrhage  had  stopped,  the 
lacrymal  gland  was  replaced  in  the  cavity  which  had  been  made  by 
the  removal  of  the  sequestra  of  bone. 

11.  Applied  twisted  sutures  with  fine  pins. 

The  operation  may  be  considered  a  mixture  of  that  of  Adams  and 
Jaeger. 

It  is  now  eight  months  since  the  operation.  The  lid  covers  the  eye- 
ball except  the  parts  nearest  the  external  commissure,  where  there  is 
a  space  of  2  mm.  between  the  lids  when  the  lids  are  closed.  The 
lacrj'mal  fistula  has  closed  spontaneously;  there  only  remains  a  slight 
depression  of  2  mm.  in  length,  the  bottom  of  which  is  healthy  looking. 

Case  VII.  Reported  by  G.  Ahlstrom,  in  Centralbl.  f.  prakt.  Augen- 
hlk.,  1898,  vol.  xxii.  p.  300. —  The  patient,  a  boy  aged  twelve  years, 
fell  when  he  was  three  years  old  and  struck  his  right  eye  upon  a  sharp- 
cornered  block  of  ice.  There  was  a  bloody  wound  which  soon  healed. 
When  first  seen  there  was  found  to  be  quite  a  high-grade  ptosis  of  the 
right  eye,  so  that  in  looking  straight  out  the  upper  lid  covered  half 
of  the  pupil.  The  ptosis  had  been  caused  by  the  thickness  of  the  lid. 
The  skin  of  the  lid  was  normal,  easily  movable,  and  hung  on  the  palpe- 
bral edge  in  the  form  of  a  fold  a  little  below  the  edge;  no  scar  was 
to  be  seen.  By  palpation  one  could  perceive  a  tumor-like  mass  just 
below  the  skin,  about  the  size  of  an  almond.  This  was  quite  fmn, 
somewhat  ragged,  showing  no  adherence  with  the  deeper  parts,  but  was 
easily  movable  under  the  skin,  and  could  not  be  pressed  into  the  orbit. 
The  tumor  was  removed.     It  was  found  to  be  the  lacrymal  gland. 
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The  ptosis  became  less  immediately  after  the  operation  and  the  lid 
resumed  its  normal  appearance. 

Case  VIII.  Bericht  d.  k.  k.  Krankenh.  in  Wien,  1889. — A  very  super- 
ficial mention  is  made  of  this  case.  A  laboring  man,  aged  forty-one 
years,  was  transferred  to  the  ward.  He  had  suffered  from  a  scrofulous 
(?)  conjunctivitis,  and  also  had  had  an  ulcer  of  the  same  nature  on 
the  upper  eyelid.  As  a  result  of  this  latter  there  was  a  depression  and 
strangulation  of  the  lacrymal  gland  and  ectropion,  by  which  the  upper 
lid  adhered  in  about  its  middle  to  the  edge  of  the  orbital  cavity  as  a 
part  of  the  lacrymal  gland,  being  in  this  way  removed.  The  remainder 
of  the  gland  is  seen  as  a  strangulated  tumor.  Separation  of  the  adher- 
ence to  the  edge  of  the  orbit,  the  transplantation  of  the  flap  from  the 
temple  region,  resulted  in  a  cure. 

Case  IX.  Reported  by  von  Graefe,  Arch.  f.  Ophthalmol.,  1866, 
vol.  xii.  p.  224. — Boy,  aged  ten  years,  was  brought  to  Graefe  on 
account  of  a  wound  of  the  upper  eyelid,  having  been  struck  the  day 
before  by  falling  on  a  piece  of  glass.  There  was  a  wound  18  mm. 
long  which  passed  through  the  whole  thickness  of  the  upper  lid  parallel 
with  the  edge  of  the  orbit.  From  the  wound  there  arose  a  reddish  plug 
about  the  size  and  shape  of  a  finger  phalanx,  which  he  recognized  as 
the  lacrymal  gland.  It  hung  down  over  the  cleft  of  the  lids,  which  it 
partly  covered  and  was  somewhat  drawn  in  at  its  base,  so  that  the 
physicians  thought  of  removing  the  whole  mass.  The  prolapsed 
lacrymal  gland  was  held  back  by  an  assistant  while  Graefe  closed 
the  wound  with  four  stitches  and  then  applied  a  compressive  bandage. 
There  was  a  slight  suppuration,  and  in  the  end  there  was  left  a  fistula 
of  the  lacrymal  gland. 

Case  X.  Mentioned  by  Panas  in  his  Lecons  sur  les  Affections  de 
I'appareil  lacrymal,  Paris,  1877,  p.  8.— A  case  similar  to  that  of 
von  Graefe  was  shown  by  Lariboisiere  at  a  clinical  meeting.  There 
was  a  deep  contused  wound  in  the  left  upper  lid  just  at  the  external 
extremity  of  the  orbital  ridge,  in  which  was  seen  a  prolapsed  lacrymal 
gland.  A  single  stitch  of  metal  suture  was  enough  to  keep  the  gland 
in  place  and  bring  on  cicatrization  of  the  edges  of  the  wound,  which 
was  2^  cm.  long.  When  the  patient  left  the  hospital  there  was  a  slight 
induration  of  the  gland  which  would  probably  disappear  in  time. 

Case  XL  Reported  by  R.  Rampoldi,  Ann.  di  Ottamol.,  Pavia,  1884, 
vol.  xiii.  pp.  68-70. — Boy,  aged  twelve  years,  admitted  to  the  hospital 
in  January,  1880,  for  grave  ectropion  of  the  upper  lid.  About  a  year 
before  he  had  been  struck  by  a  stick  in  the  left  temporoparietal  region, 
followed  by  pronounced  exophthalmos.  He  was  taken  to  an  eye  clinic, 
where  a  diagnosis  of  retrobulbar  phlegmon  was  made,  the  abscess 
opened,  and  the  exophthalmos  thus  much  reduced.  The  vision  was 
preserved  intact,  and  the  patient  returned  home  almost  completely 
cured.  A  slow  process  of  the  osteoperiostitis  went  on  in  the  orbit, 
the  drainage  aperture  becoming  fistulous  and  discharging  slowly  dis- 
integrated grayish  pus,  while  the  cicatrix  adhering  to  the  brow  of  the 
orbit  turned  back  the  aperture  of  the  fistula  and  drew  the  lid  strongly 
upward  and  outward,  turning  the  free  margin  so  that  the  externo- 
superior  conjunctiva  was  all  turned  out.  The  patient,  in  a  very  anaemic 
state,  was  now  admitted  in  the  hospital.  The  exophthalmos  was 
moderate  and  the  bulb  turned  out  in  a  limited  degree  only.  The 
cicatrix  was  strongly  adherent  and  had  a  tendency  to  invade  the  lac- 
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rymal  fossa.  A  local  treatment  was  used  with  disinfectants  and  the 
Paquelin  cautery,  supplemented  with  a  liberal  diet  and  tonics.  After 
some  time  the  patient  left  the  hospital  before  it  was  thought  best  to 
attempt  a  radical  cure. 

In  August,  1880,  the  palpebral  ectropion  was  considerably  increased, 
and  at  the  site  of  the  wound  was  seen  a  tumor  of  solid  consistence  of 
the  size  and  shape  of  a  wild  mulberry,  which  was  recognized  as  a 
dislocated  lacrymal  gland.  As  it  was  impossible  to  replace  it,  the 
tumor  was  destroyed  with  the  needles  of  Boerelli. 

Case  XII.  Reported  by  R.  Hilbert.  Klin.  Monatsh.  f.  Augenheilk., 
vol.  xxxviii.  p.  478. — Boy,  aged  one  and  one-half  years,  was  brought 
to  the  writer  December  28,  1889,  whose  left  eye  was  said  to  have  been 
injured  the  day  before  by  his  falling  on  a  beam.  Close  to  the  outer 
left  lid  commissure  just  under  the  edge  of  the  orbit  was  a  wound  1  cm. 
long,  horizontal,  and  from  which  protruded  a  red  roundish  body  about 
the  size  of  an  almond.  The  whole  lid  was  black  and  blue.  From 
the  article  of  Ahlstrom  the  writer  considered  the  tumor  to  be  a  lac- 
rymal gland.  He  removed  it  with  one  stroke  of  the  scissors,  closed  the 
wound  with  two  stitches.  Healing  followed  promptly;  there  was  no 
ptosis,  and  the  microscopic  examination  showed  the  correctness  of  the 
diagnosis. 

Case  XIII.  Reported  by  Goldzieher,  Jahresber.  u.  b.  Leist.  u. 
Fortschr.  im  Gehiete  der  Ophthal.,  Tubingen,  1878,  vol.  vii.  p.466. — 
A  child,  aged  one  year,  was  wounded  in  tne  upper  eyeUd,  which  was 
followed  by  bleeding  and  the  appearance  in  the  wound  of  a  dark-red, 
fleshy  body.  When  the  writer  first  saw  the  patient  this  body  was  the 
size  of  a  hazelnut  and  completely  filled  the  skin  wound,  which  was 
4  mm.  long.  This  body  was  cut  off  with  the  scissors  and  the  wound 
healed  promptly.  An  examination  of  the  growth  removed  showed  it 
to  be  the  lacrymal  gland. 

Case  XIV.  Reported  by  Haltenhoff,  Anncdes  d'octilistique,  1895, 
pp.  319-321. — This  was  the  case  of  a  boy,  aged  two  and  one-half  years, 
who  fell  forward  in  a  road  filled  with  broken  stones.  When  he  got 
up  he  could  not  open  his  eye,  and  in  the  lid  appeared  a  wound  from 
which  protruded  a  solid  bleeding  mass.  The  upper  lid  was  bandaged, 
and  three  days  later  was  seen  by  the  writer.  The  upper  lid  was 
found  to  be  falling  over,  oedematous,  tense,  and  quite  ecchymotic. 
In  its  external  third,  several  millimetres  above  the  free  border,  there 
was  a  sort  of  fleshy  protuberance  of  a  livid  grayish-red  color  and  of  a 
consistency  which  seemed  to  be  firm  for  a  simple  clot.  It  adhered  by 
a  sort  of  pedicle  to  the  bottom  of  a  horizontal  wound  of  the  skin.  The 
patient  was  etherized  and  the  palpebral  fissure  opened  enough  to  prove 
the  integrity  of  the  eyeball.  It  was  then  decided  that  it  was  a  hernia 
of  the  lacrj'mal  gland.  The  sharp  edge  of  a  broken  stone  had  cut 
the  lid  wide  open,  penetrated  obliquely  from  below  upward  through  the 
wound.  The  three  days'  strangulation  rendered  it  difficult  to  reinstate 
the  protruded  gland,  .so  the  author  profited  by  the  narcosis  and  cut  it 
off  from  the  lid.  It  was  then  noticed  that  at  the  bottom  of  the  wound 
there  were  several  grayish-red  lumps,  apparently  lobules  of  the  gland. 
They  belonged  to  the  palpebral  portion  which  is  formed  by  a  mass  of 
little  isolated  lobules  with  loose  connections.  The  wound  was  united 
with-  two  silk  sutures,  dressed  with  dermatol,  the  wound  closing 
by  first  intention  except  at  one  small  point.    The  recovery  wa.s  perfect, 
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and  no  difference  was  noticed  in  the  appearance  and  moistening  of  the 
two  eyes.  Microscopic  examination  by  Dr.  Buscarlet  confirmed  the 
diagnosis. 

Case  XV.  Reported  by  L.  Pistis  in  Annales  d'oculistique,  1895, 
pp.  468-470. — J.  D.,  aged  one  year.  The  child  had  fallen  on  her  face 
m  a  road  filled  with  stones,  and  the  lid  was  cut  near  the  external  orbital 
border.  The  wound  was  on  the  upper  lid  of  the  left  eye,  and  was 
oedematous  and  ecchymotic.  The  skin  was  intact  only  near  the  internal 
portion ;  the  remainder  was  a  bleeding  surface  with  an  almost  triangular 
flap  detached  from  the  external  third  of  the  orbital  border  and  turned 
downward.  Through  the  lips  of  the  wound,  by  a  short  pedicle,  there 
appeared  an  oval  gray  mass.  On  raising  the  lid  the  writer  found  the 
cornea  intact,  and  there  was  no  exophthalmos.  The  gray  mass  was 
the  orbital  lacrymal  gland.  The  writer  reduced  the  prolapsed  gland 
by  suturing  the  lid  in  front  of  it,  his  observation  differing  in  this  point 
from  that  of  Dr.  Haltenhoff,  who  excised  the  protruding  gland.  Union 
took  place  by  first  intention,  and  as  a  result  the  child  has  only  a  slight 
prominence  in  this  region  as  if  the  gland  had  not  perfectly  resumed 
its  anatomical  position. 

Case  XVI.  Reported  by  W.  F.  Mittendorf,  in  Transactions  of  the 
American  Ophthalmological  Society,  1901,  p.  382. — A  young  lady,  aged* 
twenty  years,  in  pretending  to  be  hypnotized  by  her  brother,  fell 
forward  and  struck  his  hand  in  such  a  manner  that  his  index  finger 
struck  the  upper  part  of  the  outer  corner  of  her  left  eye.  The  next 
day  the  young  lady  found  that  there  was  a  swelling  in  the  upper  tem- 
poral part  of  the  eyeball,  which  hardly  showed  with  the  lids  in  the 
normal  condition,  but  became  very  apparent  by  raising  the  upper  lid. 
As  the  swelling  did  not  diminish,  the  patient  consulted  the  writer. 
The  eye  showed  apparently  no  injury  except  a  slight  scratch  of  the 
finger-nail  near  the  inner  corner,  the  rest  being  penectly  normal,  and 
so  was  the  vision  of  the  eye,  nor  was  the  motility  interfered  with  in  any 
way.  The  tumor  itself  was  slightly  painful  to  the  touch  and  could 
be  pushed  up  a  little,  but  descended  immediately  as  the  pressure  exerted 
upon  it  was  relaxed.  The  upper  and  the  outer  part  of  the  orbit  felt 
a  little  tender,  but  no  perceptible  difference  of  the  two  sides  could  be 
made  out.  The  diagnosis  of  dislocation  of  the  lacrymal  gland  was 
immediately  suggested  from  these  symptoms. 

The  treatment  of  the  case  was  simply  expectant,  as  pressure  failed 
to  replace  the  swollen  part  and  as  it  caused  no  visible  deformity.  The 
swelling  has  remained  practically  the  same  now  after  a  lapse  of  three 
months. 

The  diagnosis  of  these  cases  of  dislocated  lacrymal  glands  is  appar- 
ently easy,  and  especially  so  when  there  is  any  incised  wound  permitting 
easy  inspection  in  addition  to  palpation. 

In  all  of  the  cases  reported,  except  the  one  by  Mittendorf  and  Noyes, 
the  deformity  was  noted  externally  rather  than  internally  beneath  the 
upper  lid.  In  my  own  case  nothing  abnormal  could  be  seen  by  the 
closest  inspection  beneath  the  lid. 

Cases  of  spontaneous  dislocation  of  the  gland  will,  of  course,  present 
but  one  or  two  symptoms  which  are  found  when  the  conditions  are  due 
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to  trauma.  With  the  exception  of  the  deformity  due  to  swelling  and  a 
possible  limitation  in  the  raising  of  the  Ud,  these  spontaneous  cases 
usually  cause  no  inconvenience  to  the  patient. 

It  is  a  noteworthy  fact  that  in  none  of  the  cases  recorded  has  the 
lacryraal  function  of  the  gland  been  impaired,  for  in  my  own  case  neither 
an  increase  nor  a  decrease  of  the  moisture  could  be  noticed.  Another 
remarkable  symptom  mentioned  only  in  the  case  reported  by  Halten- 
hoff,  where  even  the  greater  portion  of  the  gland  was  removed,  was  the 
fact  that  there  was  no  difference  in  the  moisture  in  the  two  eyes. 

The  question  of  treatment  must  of  course  vary  according  to  the 
character  of  the  case.  In  those  dependent  on  traumatism,  where  there 
is  a  contused  or  incised  wound  complicating  the  condition,  operative 
intervention  must  always  be  considered.  In  those  cases  where  there  is 
no  wound,  or  in  the  so-called  spontaneous  dislocation,  the  question  of 
operation  must  be  decided  by  the  character  of  the  individual  case. 

Mechanical  compression  is  difficult  of  application.  If  the  deformity 
is  not  marked  and  there  are  no  uncomfortable  symptoms,  I  do  not  see 
why  it  is  necessary  to  do  anything  whatever.  If  there  is  ptosis  from 
the  presence  of  the  gland,  or  if  the  latter  should  be  painful  and  of 
great  discomfort  to  the  patient,  fixation  should  first  be  attempted,  and 
if  that  failed,  there  is  no  reason  why  the  gland  should  not  be  removed. 


ACUTE  SUPPURATIVE  THYEOIDITIS. 
By  Heney  Roth,  M.D., 

ASSISTANT  ATTKNDIMG  8CBGE0N,  LEBANON  HOSPITAL,  NEW  YORK. 

Acute  suppurative  thyroiditis  is  a  very  rare  condition,  and  usually 
secondary  to  some  infectious  disease.  As  a  primary  condition  it  has 
only  been  recorded  in'a  very  small  number  of  cases.  A  case  belonging 
to  this  class  came  under  the  writer's  observation  and  gave  the  following 
history: 

F.,  aged  forty  years,  a  native  of  Italy,  laborer  by  occupation,  was 
admitted  to  the  service  of  Dr.  Parker  Syms,  at  the  Lebanon  Hospital,  on 
November  26,  1902.  On  account  of  the  patient's  inability  to  speak 
English,  a  good  history  could  not  be  obtained.  As  far  as  could  be 
learned,  the  patient  was  suddenly  taken  with  a  chill  and  high  fever  on 
November  23,  1902.  He  became  gradually  worse,  and  after  two  days 
was  brought  to  the  hospital.  On  admission  his  temperature  was 
103.2°  ¥.,  pulse  128.  He  seemed  in  a  state  of  profound  sepsis,  sweating 
profusely  and  being  decidedly  cyanosed.  On  examination,  a  diffuse 
swelling  was  found  around  the  anterior  portion  of  his  neck,  extending 
from  the  suprasternal  notch  to  the  upper  oorder  of  the  cricoid  cartilage. 
There  was  some  redness  around  the  most  prominent  portion  of  tliis 
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swelling,  but  no  fluctuation.  The  mass  was  tender,  and  engorged 
venous  channels  could  be  seen  around  the  shoulders.  The  patient  was 
breathing  badly  and  swallowing  with  difficulty.  There  seemed  to  be 
considerable  difficulty,  also,  in  moving  the  head.  No  other  lesion  could 
be  found,  and  a  diagnosis  was  made  of  acute  thyroiditis  of  unknown 
origin.  The  patient  s  condition  being  very  grave,  an  immediate  oper- 
ation was  decided  upon,  and  under  chloroform  anaesthesia  an  incision 
was  made  by  the  writer,  extending  in  the  median  line  from  the  thyroid 
cartilage  to  two  and  one-half  inches  below.  The  muscles  were  separated, 
and  the  thyroid,  readily  exposed,  presented  itself  as  a  smooth,  dark-blue 
body,  with  a  dull  capsule.  On  opening  the  left  side  a  few  drops  of  pus 
escaped,  and  on  thorough  exposure  the  gland  showed  areas  of  necrosis. 
Iodoform  gauze  drainage  was  established,  and  the  operation  quickly 
terminated  on  account  of  the  desperate  condition  of  the  patient.  The 
temperature  rose  higher  and  reached  107°  F.  In  spite  of  active  stimula- 
tion, the  condition  became  worse,  and  the  patient  died  on  November  27, 
1902.  The  writer  is  indebted  to  Dr.  Edward  Schnapper,  pathologist 
to  the  hospital,  for  the  following  record  of  the  autopsy: 

November  30,  1902.  Body  well  nourished;  rigor  mortis  well  marked; 
no  external  marks  of  violence.  Incised  wound,  two  and  one-half  inches 
long,  in  median  line  of  neck  and  leading  down  to  thyroid  gland. 

Pleural  Cavities:  Normal,  no  fluid  or  adhesions. 

Lungs:  Right  lung,  upper  lobe  congested,  middle  and  lower  lobe 
congested  and  cedematous;  left  lung,  congested  and  cedematous. 

Heart:  Left  ventricle,  wall  thickened,  myocardium  j)ale  in  color, 
soft  and  flabby;  cavity  small.  Right  ventricle,  wall  thin,  cavity  slightly 
increased  in  size;  mitral  valve  thickened  and  has  small  fibrinous  nodules 
upon  its  edges.  Aortic  valves  show  moderate  atheromatous  changes. 
Pulmonary  and  tricuspid  valves  normal.  Aorta  shows  here  and  there 
slight  atheroma. 

Abdomen  not  distended,  and  contains  no  fluid. 

Omentum  not  adherent  and  contains  a  moderate  amount  of  fat. 

Intestines  normal. 

Appendix  normal. 

Liver  moderately  enlarged,  its  outer  surface  appears  opaque,  grayish- 
yellow,  lobules  indistinct. 

Spleen  enlarged,  soft,  Malpighian  bodies  prominent. 

Right  kidney  enlarged,  soft,  capsule  not  adherent;  cortex  pale, 
swollen,  pyramids  congested.    Both  kidneys  alike. 

Bladder  distended  and  normal. 

Teeth  and  Gums:    No  pathological  condition  found. 

Tonsils  normal. 

Tongv£  normal. 

(Esophagus  normal. 

Stomach  shows  some  post-mortem  changes,  otherAvise  nothing  ab- 
normal. 

Pharynx  normal. 

Thyroid  Gland:  Both  lobes  enlarged  and  swollen;  the  right  lobe  is 
enlarged  to  a  greater  degree,  firm,  but  in  places  there  are  areas  of 
softening.  In  the  right  lobe  there  is  an  incised  wound  leading  into  a 
small  irregular  cavity. 

Microscopic  Examination  of  the  Thyroid  Gland.  The  connective 
tissue  was  found  infiltrated  with  large  numbers  of  leucocytes,   the 
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polynuclear  predominating.  By  this  marked  infiltration  of  cells  the 
colloid  containing  acini  are  obliterated.  In  places  there  are  areas  of 
necrosis  and  abscesses.  Inoculations  upon  agar  from  the  thyroid  gland 
showed  a  growth  of  pure  streptococci. 

From  a  study  of  the  history  and  post-mortem  record  we  are  led  to 
consider  this  case  as  one  of  primary  suppurative  thyroiditis.  Inflam- 
mation of  the  enlarged  thyroid  is  not  at  all  uncommon,  and  cases  of 
strumitis  are  seen  comparatively  often.  Simple  thyroiditis  is  occasion- 
allv  observed,  and  the  writer  recalls  seeinor  two  cases  belonging  to  this 
class;  both  of  them  occurred  in  women,  were  associated  with  consti- 
tutional symptoms,  and  terminated  in  resolution. 

Suppurative  inflammation  of  the  thyroid,  on  the  other  hand,  is  a  rare 
disease,  and  when  it  does  occur  it  is  usually  secondary  to  one  of  the 
infectious  diseases,  or  it  may  be  due  to  an  injury  and  consequent  infec- 
tion. Inasmuch  as  the  thyroid  is  not  frequently  the  seat  of  injury,  the 
cases  belonging  to  this  class  are  of  passing  interest  only.  Ransohoff' 
calls  attention  to  the  fact  that  the  th^Toid  has  no  excretory  duct,  being 
surrounded  by  a  firm  capsule,  and  is  well  protected  against  infection. 
It  is  most  likely  invaded  by  microbes  through  the  blood  circulation. 
According  to  Mygind,^  quoted  by  Robertson  in  a  paper  on  "Thyroiditis 
Complicating  T3^hoid  Fever,"^  the  condition  is  most  common  in  females 
between  the  second  and  third  decades,  rarely  in  previously  healthy 
persons,  or  as  a  result  of  traumatisms,  but  most  frequently  during  or 
following  an  attack  of  typhoid  fever,  acute  articular  rheumatism,  diph- 
theria, influenza,  malaria,  erj'sipelas,  puerperal  fever,  sepsis,  orchitis  or 
prostatitis.  It  may  occur  during  or  following  scarlet  fever,  pneumonia, 
and  pyaemia.  According  to  Robertson,  thyroiditis  is  most  common 
after  rheumatic  or  typhoid  fever,  and  the  first  case  supervening  on 
rheumatism  was  reported  by  Moliere,  of  Lyons.  As  a  complication  or 
sequel  to  typhoid,  it  usually  terminates  in  suppuration,  and  this  may 
be  caused  entirely  by  the  Eberth  bacillus.  Thyroiditis  may  terminate 
in  resolution,  suppuration  or  necrosis.  The  simple  form  usually  ter- 
minates in  recovery;  where  gangrene  occurs  the  condition  is  more  grave, 
the  symptoms  being  very  marked,  and  this  is  usually  due  to  a  strepto- 
coccus infection. 

In  the  subject  of  this  report  the  infection  was  due  to  streptococcus, 
but  the  source  of  the  infection  remains  undetermined  after  a  careful 
autopsy  which  included  a  very  careful  examination  of  the  mouth  and 
pharynx.  Rheumatism  may  be  excluded  because  none  of  the  joints 
showed  any  evidences  of  it  during  life,  nor  did  the  patient  complain  of 

>  Transactions  of  the  American  Surgical  Association,  1894,  p.  275. 

;  Journal  of  Laryngology,  Rhinolog>-,  and  Otology,  1895,  vol.  ix.  p.  181. 

'  Thk  American  Journal  of  the  Medical  Sciencm,  1902,  toI.  cxxiii.  p.  67. 
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any  pain.  It  seems  worth  noting  that  the  right  lobe  of  the  thyroid  was 
involved  more  than  the  left.  It  would,  be  difficult  to  draw  a  clinical 
picture  from  the  study  of  a  single  case,  and  the  writer  will  not  attempt 
to  do  more  than  point  out  that  in  his  case  the  symptoms  of  sepsis  were 
pre-eminent.  The  local  signs  might  have  been  those  of  an  ordinary 
phlegmon,  but  the  constitutional  symptoms  were  too  severe.  These 
might  possibly  be  attributed  to  interference  with  the  thyroid  secretion. 
Dyspnoea,  dysphagia,  the  movement  of  the  swelling  with  the  trachea, 
are  usually  present  at  some  stage  of  the  disease.  In  primary  suppurative 
thyroiditis,  early  incision  and  drainage  is  imperative.  That  it  was  of 
little  benefit  in  the  writer's  case  can  be  accounted  for  by  the  very 
profound  state  of  sepsis  at  a  comparatively  advanced  stage  of  the 
disease. 


A  CASE  OF  COMPLETE  BILATERAL  DUPLICATION  OF  THE 

URETERS. 

By  Henky  B.  Decherd,  M.A.,  M.D., 

DEMONSTRATOR  OF  ANATOMY,   UNIVERSITY  OF  TEXAS. 

(From  the  Anatomical  Department,  University  of  Texas.) 

The  following  case  of  double  ureters  was  first  noted  in  November, 
1902,  but  many  things  prevented  its  being  recorded  at  that  time. 

The  subject  was  W.  T.,  male,  negro,  who  died  at  Sealy  Hospital  of 
amoebic  dysentery.  Strongyloides  were  also  found  in  his  stools.  Acute 
nephritis  was  present;  but  in  this  regard  the  double  ureters,  of  course, 
had  no  clinical  significance.  However,  had  catheterization  of  the  ureters 
or  operative  interference  upon  them  been  demanded,  the  double  condi- 
tion might  have  caused  considerable  embarrassment. 

The  kidneys  measure  13  x  6^  x  4  cm.  (right)  and  11x6x4^  cm.  (left). 
The  left  ureters  are  25  cm.  in  length,  and  the  right  are  24  cm.  All  four 
are  about  the  same  size,  and  each  is  almost  as  large  as  an  ordinary  single 
ureter.  Their  relations  to  the  vessels  at  the  kidney  hilum  and  to  struc- 
tures elsewhere  in  their  course  are  normal.  The  bladder  orifices,  two  on 
each  side,  are  1  cm.  apart;  the  mesial  (adjacent)  ones  being  2^  cm.  apart. 
Dissection  of  the  pelves  and  calices  show  that  the  upper  ureter  drains 
the  upper  third  of  the  kidney,  while  the  lower  one  drains  the  lower  two- 
thirds.  Fig.  2  is  a  tracing  from  a  skiagraph  of  another  kidney.  It  shows 
a  bifid  pelvis  and  the  part  of  the  kidney  drained  by  each  half;  this 
resembles  rather  closely  the  condition  found  in  each  of  the  kidneys  under 
consideration.  The  difference  was  that  there  were  two  pelves  in  each 
kidney,  and  one  ureter  from  each  pelvis.  Moreover,  the  upper  ureter 
drained  rather  less  of  the  kidney  than  the  upper  segment  of  the  bifid 
pelvis  in  Fig.  2.  The  two  upper  ureters  open  into  tne  bladder  by  the 
twd* mesial  orifices,  the  two  lower  ones  by  the  two  external. 
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It  would  have  been  interesting  to  have  injected  the  infundibula  and 
calices  with  bismuth  and  have  taken  skiagraphs,  but  the  subject  was 


Fig.  ]. 


Shows  kidneys,  ureters,  and  bladder,  some  fat  about  the  hilura  on  each  side  ;  one  vein  and 
one  artery  on  the  right,  and  two  veins  and  two  arteries  on  the  left.  The  four  bladder  orifices 
are  seen  lying  on  a  line  slightly  curved,  with  its  convexity  toward  the  urethral  orifice.  Sur- 
rounding the  neck  of  the  bladder  is  the  prostate  gland  ;  and  on  each  side  of  it  is  seen  a  mass 
of  fatty  tissue.    (Drawn  to  scale  from  specimen.) 


used  in  the  dissecting-room,  where  the  kidneys  were  too  mutilated  to 
admit  of  such  measure. 
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Since  it  is  the  purpose  of  this  paper  merely  to  report  this  case,  dis- 
cussion of  the  embryological  fault  responsible  for  the  abnormality  is  not 
entered  into. 

The  rarity  of  complete  bilateral  duplication  is  shown  by  A.  H.  Gould, 
of   Harvard  (The  American  Journal  of  the  Medical  Sciences, 


Fig.  2. 


Tracing  from  skiagraph  of  another  kidney  injected  with  bismuth,  showing  bifid  type  pelvis 
and  usual  arrangement  of  calices. 

March,  1903).  He  reported  two  cases,  and  found  only  eight  others  in 
the  literature.  Unilateral  duplication,  partial  duplication  on  both  sides, 
and  bifid  kidney  pelvis  are  not  uncommon  findings. 
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THE  PRESENT  STATUS  OF   PSEUDODIPHTHERIA  BACILLI. 
By  Thomas  W.  Salmoj?,  M.D., 

BACTERIOLOGIST,   NEW  YORK  STATE  HOSPITALS. 

A  committee  was  appointed  in  July,  1900,  by  the  Massachusetts 
Association  of  Boards  of  Health  to  investigate  the  occurrence  of  diph- 
theria bacilli  in  well  persons.  It  was  found  at  the  outset  of  their  work 
that  there  existed  such  a  wide  divergence  of  opinion  as  to  the  identity  of 
diphtheria-like  bacilli  that  it  became  necessary,  in  collecting  data,  to 
make  use  of  an  arbitrary  classification  which  included  many  doubtful 
t}-pes. 

A  glance  backward  will  show  that  this  uncertainty  as  to  the  precise 
status  of  diphtheria-like  organisms  has  existed  since  the  discovery  of 
the  specific  cause  of  the  disease.  In  his  second  communication  on  the 
etiology  of  diphtheria,  Loeffler  described  the  pseudodiphtheria  bacillus 
as  a  non-pathogenic  organism,  interesting  chiefly  for  its  resemblance  to 
B.  diphtherifB.  Von  Hofman,  Vincent,  Roux  and  Yersin,  and  others 
subsequently  found  it  in  the  throats  of  healthy  children  and  of  those  ill 
with  measles,  scarlet  fever,  nasal  catarrh,  and  laryngitis.  A  controversy 
arose  as  to  whether  the  organism  was  a  distinct  variety  with  no  relation 
to  B.  diphtherise  or  a  variant  of  it,  lacking  virulence,  but  in  other  respects 
identical.  A  few  investigators  took  the  latter  view,  notably  Roux  and 
Yersin,  who  supported  it  in  a  paper  published  in  1890.  They  defended 
this  position  with  much  force,  pointing  out  that  less  difference  existed 
between  diphtheria  bacilli  and  pseudodiphtheria  bacilli  than  between 
virulent  and  attenuated  anthrax  bacilli  obtained  from  the  same  source. 

At  the  present  time  bacteriologists  are  divided  into  three  groups  by 
their  opinions  on  this  question. 

1.  Perhaps  the  greater  number  in  this  country  believe  that  the  term 
pseudodiphtheria  bacilli  should  be  applied  only  to  that  group  of  non- 
virulent  organisms  which  resemble  diphtheria  bacilli  very  closely,  but 
which  may  be  distinguished  from  them  by  certain  cultural  or  morpho- 
logical characteristics.  They  regard  diphtheria  bacilli  which  produce 
toxin  and  those  which  do  not  as  variants  of  the  same  organism. 

2.  A  lesser  number  of  bacteriologists  in  America  and  many  Continen- 
tal observers,  including  Roux  and  Yersin  and  Behring,  believe  in  the 
identity  of  diphtheria  bacilli  and  the  so-called  pseudodiphtheria  bacilli, 
and  regard  the  latter  solely  as  varieties  of  B.  diphtheriee.  Dr.  F.  F. 
Wesbrook,  of  Minnesota,  divided  all  diphtheria  bacilli  into  granular, 
barred,  and  solid  forms,  according  to  their  appearance  when  grown  on 
blood  serum  and  stained  with  Loeffler's  methylene  blue.  These  forms 
he  has  further  divided  inlo  types  with  reference  to  their  shape  and  size. 
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The  drawings  which  he  presented  with  his  descriptions  leave  no 
doubt  that  he  considers  several  forms  often  classed  as  pseudodiphtheria 
bacilli  undoubted  diphtheria  bacilli.  His  classification  was  that  adopted 
by  the  committee  of  the  Massachusetts  Association  of  Boards  of  Health 
in  the  investigation  previously  referred  to. 

3.  A  few  observers  still  apply  the  name  pseudodiphtheria  bacilli  to 
those  which  are  identical  with  di]:)htheria  bacilli,  with  the  single  excep- 
tion of  being  non-virulent,  as  well  as  to  those  which  show  cultural  differ- 
ences. 

As  might  be  expected,  many  methods  have  been  devised  to  separate 
true  diphtheria  bacilli^frora  those  resembling  them.  A  few  biological 
differences  have  been  observed.  In  glucose  bouillon  one  distinction 
was  found  by  some  to  be  constant.  All  virulent  diphtheria  bacilli 
and  some  non-virulent  ones  are  said  to  produce  acid  when  grown 
in  this  medium,  while  pseudodiphtheria  bacilli  either  produce  no  acid 
or  produce  it  after  a  few  hours'  growth,  and  then  rapidly  produce 
alkali.  The  experience  of  different  observers  has  differed  greatly  as 
to  this,  and  it  has  been  pointed  out  that  their  technique  has  been  too 
dissimilar  for  a  fair  comparison  of  their  results,  and  that,  moreover, 
avirulent  diphtheria  bacilli  cannot  in  many  cases  be  distinguished  from 
pseudodiphtheria  bacilli  by  this  means. 

Neisser's  method  of  staining  the  polar  granules  was  hailed  as  a  certain 
means  of  identifying  true  diphtheria  bacilli,  but  it  has  been  shown  that 
not  all  virulent  <liphtheria  bacilli  possess  polar  granules,  and  that  many 
avirulent  diphtheria  bacilli  are  without  them,  staining  solidly.  Further- 
more, some  pseudodiphtheria  bacilli,  even  when  grown  less  than  twenty 
hours,  have  polar  granules  which  stain  beautifully  by  Neisser's  method. 
Pioskowski's  method  is  open  to  the  same  objection. 

It  has  been  noticed  that  these  polar  bodies  develop  more  rapidly  in 
true  diphtheria  bacilli  than  in  the  bacilli  which  most  resemble  them. 
The  character  of  the  emulsion  resulting  from  mixing  a  colony  with  a  few 
drops  of  water  and  several  other  apparently  distinctive  features  have  been 
described,  but  they  have  not  been  found  equally  reliable  by  different 
experimenters.  And  so  we  are  obliged  to  say  to-day  that  there  are  no 
methods  of  identifying  true  diphtheria  bacilli  which  are  regarded  as 
trustworthy  by  all  those  who  have  devoted  special  attention  to  the 
subject. 

The  matter  is  not  one  of  importance  to  laboratory  workers  alone,  but 
has  serious  bearing  on  the  control  of  diphtheria.  One  of  the  most  vex- 
ing questions  which  confronts  public  health  officers  is  the  proper  disposal 
of  well  persons  infected  with  diphtheria  bacilli,  and  this  uncertainty 
about  a  matter  so  fundamental  complicates  it  exceedingly.  At  present 
there  is  little  difficulty  in  isolating  persons  who  have  had  diphtheria 
until  the  bacilli  can  no  longer  be  found  in  cultures  from  their  throats. 
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In  some  cities  a  more  or  less  successful  attempt  is  being  made  to  detain 
or  throw  some  safeguards  about  those  who  have  been  directly  exposed 
to  the  disease  and  who  have  infected  throats,  but  no  one  has  yet  ven- 
tured to  suggest  that  those  well  persons  who  carry  diphtheria  bacilli  and 
who  have  not  been  directly  exposed  to  the  disease  should  be  detained 
until  their  throats  are  free  from  infection.  If  we  are  to  believe  that  all 
the  so-called  pseudodiphtheria  bacilli  are  variants  of  true  diphtheria 
bacilli,  we  must  regard  so  large  a  part  of  the  population  infected  that  it 
is  unfair  to  detain  the  few  whom  our  bacteriological  examinations  detect, 
and  it  may  even  be  held  by  some,  as  it  is  said  to  be  by  Behring,  that  it  is 
unjustifiable  to  isolate  even  those  suffering  from  the  disease.  It  may  be 
urged  that  the  non-virulent  forms  may  be  disregarded,  but  even  if  it  were 
practicable  to  test  all  cultures  for  virulence,  animal  inoculations  afford 
us  no  positive  assurance  that,  transferred  to  the  throat  of  a  non-resisting 
person,  the  bacilli  might  not  cause  disease.  On  the  other  hand,  if  such 
well-defined  differences  are  observed  in  the  growth  or  morphology  of 
the  organisms  that  it  may  be  demonstrated  that  they  constitute  two  or 
more  distinct  varieties,  bearing  no  relation  to  each  other,  the  problem  of 
dealing  with  persons  infected  with  B.  diphtheriae  will  be  immensely  sim- 
plified. It  will  then  be  entirely  practicable  to  isolate  all  well  persons 
in  infected  families  who  bear  the  germs  and  to  compel  others  to  take 
reasonable  precautions  against  spreading  the  disease. 

The  matter  is  of  so  much  importance  that  every  effort  should  be  made 
by  bacteriologists  to  meet  upon  common  ground  in  classifpng  diph- 
theria-like bacilli.  Reports  on  cultural  peculiarities  should  be  so  com- 
plete that  one  who  has  used  somewhat  different  methods,  and  thereby 
failed  to  arrive  at  a  similar  result,  should  not  be  at  liberty  to  deny  the 
validity  of  another's  conclusions. 

As  none  doubts  that  if  the  organisms  are  identical  all  varieties  must 
have  had  their  origin  in  cases  of  clinical  diphtheria,  investigations  should 
be  made  in  places  where  diphtheria  has  not  recently  prevailed.  Too 
many  such  examinations  have  been  made  in  cities  where  diphtheria  is 
endemic,  and  in  jails,  schools,  and  asylums,  and  too  few  in  those  country 
hamlets  remote  from  railways,  where,  as  far  as  the  memory  of  the 
oldest  physician  serves,  no  case  of  diphtheria  has  occurred. 

Careful  observation  of  the  morphology  of  diphtheria-like  bacilli 
will  probably  be  of  greater  value  than  a  study  of  cultural  differences. 
Dr.  Wesbrook's  classification,  if  enlarged  to  include  a  few  types  which 
cannot  be  conveniently  grouped  with  any  of  his,  forms  a  most  admirable 
basis  for  comparison,  and  the  water-colored  drawings  which  accom- 
panied his  original  article  may  well  serve  as  models  of  accuracy. 

In  examinations  made  for  the  diagnosis  of  diphtheria  it  is  rarely 
that  the  decision  depends  upon  differentiating  diphtheria  bacilli  and 
pseudodiphtheria  bacilli;  but  when  we  are  called  qpon  to  determine  the 
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presence  of  diphtheria  bacilU  in  well  persons  the  difficulty  is  often  insur- 
mountable. 

It  is  because  any  data,  however  fragmentary,  which  bear  upon  an 
important  subject  have  a  certain  value  that  I  present  a  few  observations 
on  the  morphology  of  a  single  variety  of  pseudodiphtheria  bacillus. 

Diphtheria  has  prevailed  at  the  Willard  State  Hospital  since  1899.  In 
the  management  of  the  epidemic  it  is  considered  of  much  importance 
to  isolate  all  well  persons  among  the  inmates  in  whose  throats  or  noses 
diphtheria  bacilli  may  be  found.  To  this  end  as  great  a  number  of  cul- 
tures as  the  facilities  of  the  laboratory  permit  are  taken  from  the  2700 
employes  and  patients  residing  in  the  institution.  In  17,509  cultures  from 
1423  well  persons  which  I  have  examined  during  the  last  year,  undoubted 
diphtheria  bacilli  were  found  in  189  cases.  The  cultures  were  all  grown 
overnight  on  blood  serum.  The  large  number  of  cultures  does  not 
permit  plating  each  "suspicious"  one  or  close  study  on  different  media, 
and  so  it  has  been  necessary  to  adopt  some  rather  arbitrary  method  of 
deciding  which  organisms  found  are  diphtheria  bacilli  and  which  are  not. 
As  absolute  uniformity  in  the  conditions  of  growths  exists,  this  plan  has 
been  followed  by  more  success  than  might  be  imagined.  In  all  cases 
in  which  considerable  doubt  is  felt,  another  culture  is  taken  and  some 
special  methods  of  growth  employed,  but  in  the  vast  majority  of  cases 
the  decision  is  made  from  the  morphology  of  the  organisms  present 
in  the  first  cover-slip  preparation. 

The  fact  which,  after  this  number  of  examinations,  seems  most  promi- 
nent is  that  there  is  one  variety  at  least  of  the  diphtheria-like  bacilli 
which  possesses  a  constancy  of  form  and  distribution  which  entitles  it 
to  separate  consideration.  To  avoid  confusing  it  with  a  form  to  which 
several  names  have  been  applied,  it  may  be  termed,  for  the  moment, 
"type  a."      . 

Occurrence.  It  has  been  found  at  the  Willard  State  Hospital  so 
frequently  in  the  nose  that  it  has  come  to  be  regarded  as  a  normal  inhab- 
itant of  that  part.  In  a  series  of  100  cultures  from  the  nose  it  is  very 
common  to  find  it  in  25,  and  sometimes  in  60,  in  most  cases  predomi- 
nating in  numbers  over  all  other  bacteria  present.  In  a  few  cases  I  have 
found  it  in  cultures  in  which  were  undoubted  diphtheria  bacilli,  but  all 
of  these  were  from  well  persons,  and  I  have  not  yet  seen  it  in  cultures 
taken  from  those  suffering  with  diphtheria.  It  has  been  found  in 
the  throats  of  those  in  whose  nose  cultures  it  was  present  the  same  day 
and  on  other  days,  and,  in  somewhat  less  than  1  per  cent,  of  all  cul- 
tures examined,  it  has  been  found  only  in  the  throat.  In  many  in- 
stances a  culture  from  the  nose  shows  no  other  organism;  in  a  large 
number  of  cultures,  staphylococci  and  "type  a"  are  present  together. 
In  certain  persons  this  organism  is  so  constantly  present  that  in  cultures 
taken  months  apart  it  is  possible  to  predict  the  finding  with  certainty, 
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while  many  individuals  have  had  cultures  taken  repeatedly  and  "type 
a  "  never  found. 

Virulence.  I  have  inoculated  only  a  few  guinea-pigs  and  no  other 
laboratory  animals  with  cultures  of  this  bacillus.  None  of  the  animals 
inoculated  with  pure  cultures  which  died  showed  evidences  of  illness 
or  of  local  reaction. 

Morphology.  This  bacillus  shows  less  variation  in  size,  shape,  and 
staining  than  any  other  of  the  non-pathogenic  bacteria  found  in  the 
throat  or  nose.  ^Yhether  the  culture  be  from  the  nose,  or  the  throat 
the  morphology  is  the  same.  It  is  a  moderately  thick  bacillus  usually 
composed  of  two  deeply  stained  segments  separated  by  an  unstained 
portion.  The  entire  bacillus  commonly  forms  an  elongated  ellipse. 
The  segments  are  joined  base  to  base,  and  each  is  spade-shaped 
rather  than  lancet-shaped.  The  segments  are  apt  to  be  equal  in  length, 
although  often  one  is  longer  than  the  other.  When  this  is  the  case  the 
shorter  one  is  usually  thicker  than  the  other.    The  unstained  portion  is 

Fxo.  1.  Fig.  2. 
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just  perpendicular  to  the  long  axis  of  the  bacillus,  and  narrow  and  uni- 
form in  width.  In  some  cultures  about  every  eighth  or  tenth  bacillus 
does  not  present  this  segmented  appearance,  but  forms  an  evenly  stained 
ellipse.  In  cultures  which  have  grown  longer  than  eighteen  hours  there 
is  a  tendency  for  the  ends  to  take  the  stain  a  trifle  more  intensely  than 
other  portions,  but  after  twelve  or  fifteen  hours  the  bacillus  stains  deeply 
and  evenly  with  Loeffler's  alkaline  methylene  blue.  The  arrangement 
is  not  quite  as  irregular  as  that  of  B.  diphtheriae,  foiu"  or  five  bacilli 
often  arranging  themselves  like  the  spokes  of  a  wheel.     Fig.  1  shows 

type  a"  drawn  from  a  cover-slip  preparation.  It  is  exceedingly  com- 
mon to  find  diphtheria  bacilli,  even  in  initial  cultures  from  clinical  cases, 
which  resemble  this  bacillus  closely,  and  yet,  in  the  greater  number 
of  such  instances  there  is  enough  difference  in  the  morpholog}-  to  dis- 
tinguish between  them.  When  such  bacilli  occur  in  pure  cultures  of 
H.  diphtheriae  they  resemble  the  forms  shown  in  Fig.  2,  which  b  drawn 

'  a  smaller  scale.    The  inequality  in  the  two  segments  is  greater,  the 
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ends  are  more  pointed,  the  sides  are  more  concave,  and  the  stain  is  rarely 
taken  as  evenly  as  by  "type  a." 

This  is  not  a  complete  description  of  the  morphology  of  this  type,  but 
a  few  observations  concerning  a  bacillus  well  know^n,  often  encountered, 
and  variously  named.  If  it  can  be  generally  agreed  that  this  is  a  dis- 
tinct variety,  bearing  no  relation  to  B.  dijihtherite,  and  a  distinctive 
name  is  given  it,  a  great  deal  will  be  gained  in  classifying  diphtheria- 
like bacilli,  for  it  is  certain  that  this  organism  is  responsible  for  more 
difference  of  opinion  in  the  examination  of  cultures  from  well  persons 
than  any  other  of  the  pseudodiphtheria  bacilli. 


A  REPORT  OF  THREE  MEDICOLEGAL  CASES  INVOLVING  THE 
DIAGNOSIS  OF  CHRONIC  DELUSIONAL  INSANITY.* 

By  Sanger  Brown,  M.D., 

OF  CHICAGO. 

My  present  purpose  is  not  to  discuss  in  extenso  chronic  delusional 
insanity,  but  merely  to  report  briefly  three  medicolegal  cases  encoun- 
tered in  practice  during  the  past  year,  in  which  the  diagnosis  mainly 
involved  a  consideration  of  that  particular  form  of  alienation,  and, 
finally,  to  enunciate  certain  diagnostic  criteria  deducible  from  the  his- 
tories presented. 

Case  I. — B.  C.  (seen  at  Detention  Hospital),  aged  forty-two  years, 
married,  coal-dealer;  correct  habits,  general  health  and  family  history 
good;  came  to  Chicago  from  Germany  at  the  age  of  fourteen,  and  soon 
after  twenty  started  m  business  successfully  for  himself  and  proposed 
marriage  to  a  former  schoolmate,  who  accepted  his  offer,  coming  from 
the  old  country  to  consummate  the  ceremony.  The  union  was  a  fruitful 
and  happy  one.  Both  were  active  and  consistent  church  members,  their 
clergyman  often  citing  theirs  as  the  model  family  of  his  rather  large 
congregation. 

About  two  years  prior  to  the  date  of  my  visit  B.  C.  returned  home, 
not  by  design,  but  quite  unexpectedly,  however,  and  found  D.  alone  in 
the  family  bedroom  with  his  wife;  the  children  all  on  the  floor  below  by 
order  of  the  mother,  and  she  sitting  on  the  bed,  which  had  the  appear- 
ance of  having  been  used;  D.'s  clothing  was  disarranged.  Now,  D.  had 
gone  to  school  in  the  old  country  with  both  B.  C.  and  his  wife,  and  had 
accompanied  the  latter  on  her  voyage  to  this  country,  and  B.  C  had  given 
him  work  some  years  before,  which  threw  the  suspected  parties  much 
together,  as  B.  C.'s  residence  stood  in  the  yard  where  D.  was  employed. 
B.  C.  said  he  could  have  killed  D.  then  and  there,  but  refrained  from 
making  a  scene  on  account  of  his  family.  1).  never  came  to  the  house 
again,  though  he  had  formerly  been  a  frequent  visitor  thej^e. 

1  Also  sometimes  designaterl  monomania,  ))aranoia,  and  reasoning  insanily.  Read  at  the 
IllinoiB  State  Medical  Association,  April  29,  19US. 
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After  this  B.C.  frequently  upbraided  his  wife  for  her  frailty,  but  did 
not  speak  of  it  to  a  third  party  until  over  a  year  later,  when  on  the  occasion 
of  a  social  gathering  at  their'home  he  chanced  to  discover  her  in  the  arms 
of  F.  in  a  stairway,  whereupon  he  shortly  afterward  confided  his  trouble 
to  his  clergyman,  and  subsequently  the  wife  confessed.  All  was  peaceful 
until  a  few  days  later,  when  she  told  B.  C.that  the  confession  was  a  bogus 
one,  and  that  she  made  it  at  the  instigation  of  his  mother  and  the  clergy- 
man in  order  to  placate  B.  C.'s  "fixed  idea."  This  the  clergyman 
denied  in  toto,  at  least  in  so  far  as  his  connivance  was  concerned. 

Now,  B.  C.  became  more  demonstrative  than  ever,  at  times  loudly 
taunting  and  denouncing  his  wife  before  the  children,  even  insinuating  to 
her  that  one  of  them,  differing  in  appearance  from  the  others,  was  the 
offspring  of  D.,  and  that  possibly  their  illicit  relations  had  begun  as  they 
voyaged  together  to  this  country,  and  he  likewise  recalled  incidents 
which  he  thought  gave  support  to  this  hypothesis.  Finally,  his  fellow- 
deacons  tried  to  heal  the  breach,  but  without  success.  The  congregation 
divided  on  the  subject,  and  B.  C.  was  summarily  arrested  while  at  work 
and  taken  to  the  Detention  Hospital. 

The  hearing  in  court  developed  no  material  facts  in  addition  to  those 
stated.  I  felt  warranted  in  testifying  that  the  charge  of  insanity  had  not 
been  sustained,'  because,  even  though  B.  C.'s  conclusions  might  have 
been  unwarranted,  his  accusations  were  based  wholly  upon  and  never 
extended  beyond  the  two  incidents  above  named.  No  evidence  was 
forthcoming— and  I  sought  carefully  for  it — of  any  vague  or  general  sus- 
picions either  before  or  after  these  occurrences.  B.  C.  was  acquitted, 
has  since  lived  apart  from  his  wife,  but  contributes  fairly  to  the  support 
of  her  and  their  children,  and  attends  to  business  as  fonnerly;  but  his 
opinion  regarding  his  wife's  infidelity  remains  unchanged. 

Case  II. — G.  H  (seen  at  a  private  sanitarium,  where  he  was  in  cus- 
tody pending  trial),  aged  fifty-four  years,  married,  practical  mechanic, 
inventor,  and  manufacturer;  correct  habits,  general  health  and  family 
history  good.  Married  happily  in  early  Ufe,  and  has  three  married  chil- 
dren. Though  they  have  lived  in  amity,  his  wife  states  that  she  has 
always  had  to  reckon  with  his  excessive  jealousy  in  her  social  relations. 

Two  or  three  months  prior  to  the  date  of  my  visit  G.  H.  conceived 
the  idea  that  his  wife  was  practising  masturbation,  observed  her  nar- 
rowly, and  thought  her  attitudes  and  movements,  especially  in  bed, 
proved  his  suspicions;  would  lie  awake  in  an  adjoining  room  at  night 
listening;  secured  a  powerful  flashlight,  which  he  turned  upon  her  fre- 
quently while  she  slept,  in  order  to  take  her  unawares  and  define  accu- 
rately her  position.  Finally,  he  told  her  he  was  certain  she  was  a  con- 
firmed and  almost  constant  masturbator,  and  begged  her  to  go  to  a 
sanitarium  for  treatment. 

Several  weeks  were  consumed  up  to  this  point,  at  which  time  he  like- 
wise confided  his  suspicions  to  one  of  his  sons-in-law,  and  added  he  was 
certain  his  wife  was  also  having  sexual  intercourse  with  her  house  dog. 
Matters  went  on  thus  till  about  a  week  previous  to  my  visit,  when,  at 
their  summer  home,  where  she  was  staying  with  her  children,  he  accused 
his  wife  of  criminal  intimacy  with  K.,  a  gentleman  neither  he  nor  she 
had  ever  met,  and  cited  certain  noises  he  heard  about  the  house  at 
night  as  o««firmation  of  the  charge.    He  shortly  told  his  son-in-law  he 

1  This  diagnosis  mny  fieern  to  contradict  the  title  of  the  paiter. 


114  brown:  chronic  delusional  insanity. 

was  certain  by  the  way  his  wife  looked  at  men  generally  and  the  way  her 
glances  were  returned  that  her  sexual  irregularities  and  marital  infidelity 
were  commonly  known;  he  was  greatly  exasperated  when  his  confidant 
ridiculed  his  stated  convictions. 

Finally,  a  day  or  two  later,  the  family  having  assembled  in  the  sitting- 
room,  he  appeared  at  the  door  with  a  loaded  pistol  in  each  hand  and 
opened  fire,  saying  excitedly  that  he  would  "compel  them  to  listen  to 
him."  He  did  not  appear  to  be  actuated  by  anger  against  his  wife,  and 
did  not  aim  at  her  particularly.  Fortunately,  he  was  overpowered  before 
anyone  was  hurt,  though  one  of  the  bullets  passed  through  the  sleeve  of 
a  member  of  the  group.  After  his  arrest,  which  immediately  followed, 
he  made  several  conflicting  statements  regarding  his  purpose  in  shoot- 
ing. To  me  he  admitted  it  was  very  foolish,  but  firmly  maintained  the 
correctness  of  the  convictions  above  expressed. 

Obviously  here  the  delusive  conceptions  and  conclusions  germinated 
and  flourished  altogether  upon  a  pathological  activity  of  certain  cerebral 
neurones  or  essential  cerebral  elements.  In  other  words,  they  rested 
entirely  upon  a  subjective  basis;  hence  a  diagnosis  of  insanity  might  be 
confidently  pronounced. 

Incidently,  pending  the  legal  proceedings,  G.  H.  had  a  large  and 
painful  hemorrhoid  removed — he  had  been  troubled  with  piles  more  or 
less  for  many  years — and  on  recovering  from  the  anaesthesia  his  delu- 
sions appeared  to  have  vanished.  He  apologized  to  his  wife,  who  was 
present,  and  three  weeks  subsequently  the  legal  proceedings  were  dis- 
missed, no  recurrence  of  his  delusive  ideas  liaving  been  manifested  in 
the  meantime. 

Case  III. — L.  P.  (appeared  in  court  as  defendant  in  a  charge  of  in- 
sanity preferred  by  the  members  of  his  immediate  family),  aged  fifty- 
four  years,  merchant,  married,  thrge  grown  children;  habits  correct, 
general  health  and  family  history  good,  except  that  two  maternal  uncles 
became  insane  after  middle  life. 

In  his  early  twenties  he  married  a  charming  and  estimable  young  lady 
of  distinguished  family,  and  lived  happily  with  her  until  about  three 
years  prior  to  the  above  date,  when  the  shadow  about  to  be  described 
first  fell  across  their  path. 

L.  P.  developed  the  idea,  without  any  alteration  of  conduct  on  her  part, 
that  his  wife  was  unfaithful  to  him;  that  she  kissed  her  brother-in-law, 
a  venerable  clergyman,  in  a  suggestive  manner  and  quite  unlike  she  had 
done  before;  and  that  further  she  lodged  him  in  their  house  on  an  occa- 
sion when  he  paid  them  a  visit,  as  he  frequently  did,  with  a  view  to  hav- 
ing illicit  sexual  intercourse  with  him ;  that  generally  she  admitted  men 
surreptitiously  and  indiscriminately  to  the  house  for  the  same  purpose, 
even  specifying  mechanics  who  were  making  repairs;  and  that  his 
daughter,  a  girl  of  eighteen,  and  his  mother-in-law,  a  lady  nearly  eighty, 
who  lived  in  his  home,  were  cognizant  of  his  wife's  transgressions,  and 
aided  and  abetted  her  in  them.  After  he  had  pledged  them  to  secrecy, 
the  coachman  and  housemaid  were  offered  a  large  sum  if  they  could  fur- 
nish conclusive  evidence  of  his  conviction,  and  he  showed  them  how  to 
spy  unobserved  into  certain  rooms  where  he  suspected  his  wife  habitually 
participated  in  illicit  sexual  orgies.  Later  he  confided  his  conviction  to 
his  grown  son,  and  asked  him  to  carefully  watch  the  rear  of  the  house  at 
night  to  see  if  men — no  particular  man — did  not  surreptitiously  enter. 
He  smelled  his  wife's  menstrual  napkins  to  determine  whether  or  not  he 
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could  determine  an  odor  of  semen  upon  them,  claiming  that  he  could  do 
so — thus  to  his  own  mind  conclusively  confirming  his  suspicions.  In 
company  with  his  wife  they  met  a  mutual  friend  at  a  golf  club,  and  he 
knew  by  the  glances  exchanged  that  they  would  remain  at  the  club- 
house and  cohabit  while  he  was  out  on  the  course  playing. 

Afterward  he  sent  a  telegram  to  a  favorite  relative  li\ang  a  thousand 
miles  distant  to  meet  him  half-way,  as  he  had  something  of  ^•ital  impor- 
tance to  communicate.  At  the  meeting  he  related  the  above  and  much 
more  of  a  similar  nature  as  facts  about  which  there  could  be  no  doubt. 
His  relative  accompanied  him  home,  and,  with  the  co-operation  of  others, 
succeeded  in  getting  him  to  retract  his  charges,  become  reconciled  to  his 
wife,  and  take  a  trip  for  his  health.  This  partial  remission  of  his  delu- 
sions occurred  about  eight  months  from  the  date  of  their  first  appear- 
ance. He  returned  home  after  about  two  months'  absence,  having,  while 
away,  however,  occasionally  thought  he  was  being  watched  by  detectives. 
A  few  weeks  after  his  return  his  delusions  recurred  with  full  force,  and 
continued  up  to  the  time  of  the  trial.  In  the  meantime  he  made  several 
extended  trips  abroad,  at  times  thinking  he  was  in  imminent  danger  of 
arrest  and  incarceration,  sometimes  even  disappearing  and  concealing 
his  whereabouts  for  several  weeks  together.  Finally,  shortly  before  the 
hearing,  he  ordered  the  proper  allowance  he  had  formerly  made  his 
wife  reduced  to  a  mere  pittance,  and  stipulated  further  that  she  might 
only  receive  this  on  condition  that  she  take  up  her  residence  outside  the 
city  limits,  asserting  that  her  conduct  justified  him  in  forcing  this  humili- 
ation upon  her. 

Many  business  acquaintances  testified  that  they  had  known  L.  P.  for 
many  years;  had  met  him  during  the  period  covered  by  this  investiga- 
tion, and  had  never  seen  anything  in  him  indicating  insanity.  And, 
indeed,  it  may  here  be  stated  that  in  none  of  the  three  cases  under  dis- 
cussion was  there  an}i;hing  in  the  demeanor,  deportment,  or  general 
conversation  suggestive  of  mental  derangement.  To  the  casual  observer 
there  was  no  noticeable  impairment  of  judgment  or  of  any  of  the  mental 
faculties.  Hence  it  not  infrequently  happens  that  a  petition  for  the 
application  of  legal  restraint  to  such  patients  is  denied  by  a  jury,  which 
thus,  perhaps,  unwittingly,  permits  the  perpetration  of  a  terrible  but 
preventable  tragedy.  . 

For  the  reasons  stated  in  the  preceding  case  I  had  no  hesitation  in 
testifying  that  L.  P.  was  insane,  and,  further,  that  his  expressed  attitude 
relative  to  the  reduction  of  his  wife's  allowance  afforded  ample  ground 
for  apprehending  that  he  might  make  a  homicidal  attempt  upon  any  of 
the  parties  concerned  in  his  morbid  convictions.  The  jury  disagreed, 
and,  after  a  few  weeks,  L.  P.  in  the  meantime  ha^^ng  made  a  di\-ision  of 
his  income  satisfactory  to  his  family,  the  legal  proceedings  were  dropped. 
He,  however,  still  retains  his  delusions  as  before. 

The  essential  diagnostic  problem  in  these  cases  was  whether  the  par- 
ticular ideas  in  question  were  conceived  and  elaborated  on  a  basis  of 
objective  data,  denoting  cerebral  reactions  not  inconsistent  with  those 
natural  to  the  individual,  or  whether  they  were  wholly  or  essentially  sub- 
jective, the  product  of  autogenous  pathological  cerebral  activity.  In 
either  case  the  conclusions  reached  might  be  ever  so  erroneous — delu- 
sions, indeed;  only  in  the  latter,  however,  could  they  properly  be  desig- 
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nated  as  insane  delusions.  If  these  criteria  are  kept  clearly  in  view,  the 
difficulty  of  reaching  a  correct  diagnosis  in  these  cases  may,  I  think,  be 
to  some  extent  simplified. 

Though  Cases  II.  and  III.  are  clearly  illustrative  of  the  inception  and 
early  course  of  chronic  delusional  insanity,  and  happen  to  exhibit  many 
singular  similarities,  it  would  be  erroneous  to  infer  that  they  represent 
the  most  usual  type  of  that  disorder.  It  commonly  commences  in  early 
life,  even  during  adolescence,  and,  while  the  delusions  frequently  involve 
some  phase  of  the  sexual  sphere,  this  is  by  no  means  constant.  Indeed, 
the  range  and  strength  of  the  delusions  present  almost  infinite  variations 
when  a  large  number  of  cases  is  examined.  All,  however,  and  I  think 
this  may  be  applied  to  insanity  generally,  exhibit  in  common  the  cri- 
terion cited  above.  That  is,  to  repeat,  the  delusions  rest  upon  a  subjec- 
tive basis,  represent  a  morbidly  autogenous  manifestation  of  cerebral 
energy.  In  fact,  the  cerebral  disturbance  may  be  so  great  as  to  give  rise 
to  hallucinations  of  the  special  senses,  morbid  activity  of  the  cortical 
centres  related  to  the  organs  of  special  sense  being  erroneously  accepted 
by  the  patient  as  the  normal  exercise  of  these  organs. 
■  The  character  of  the  delusions  and  the  temperament  of  the  individual 
in  which  they  occur  determine  his  conduct.  Some  of  the  subjects  of 
this  disorder,  after  having  learned  by  experience  that  assertion  of  their 
peculiar  convictions  means  deprivation  of  liberty,  are  able  to  repress 
them  and  live  at  large,  sometimes  even  conducting  an  extensive  business 
successfully;  while  others  comprise  the  most  dangerously  homicidal 
patients  ever  encountered  in  the  wards  of  a  hospital  for  the  insane. 

Though  subject  to  some  fluctuations,  or  even  complete  remissions 
in  its  early  stages,  when  the  disease  is  once  fairly  seated  permanent 
recovery  is  exceedingly  rare. 
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(From  the  Chemical  Laboratory,  Medical  Department,  University  of  Pennsylvania.) 

In  the  concluding  paragraph  on  the  subject  of  mercury,  H.  C.  Wood* 
says  that  "it  appears  to  be  established  that  certain  disagreeable  and 
perchance  serious  effects  may  be  produced  by  mercurials  when  freely 
and  continuously  used  in  the  treatment  of  syphilis,  against  which  the 
practitioner  must  be  on  his  guard.  The  most  important  of  these  is 
nephritis,  with  its  consequent  albuminuria." 

*  Read  before  the  College  of  Physicians,  Philadelphia,  November  4, 1903. 
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The  case  which  serves  as  the  basis  of  this  study  illustrates  in  a  strik- 
ing manner  the  serious  results  of  the  overadministration  of  mercury: 

The  patient  is  a  widow,  aged  thirty-one  years. 

Family  History.  Her  father  is  living,  at  the  age  of  seventy-four 
years;  he  complains  of  s}nnptoms  that  point  to  the  disturbances  due  to 
the  uric  acid  diathesis,  and  recently  has  shown  the  early  indications  of 
posterior  spinal  sclerosis;  at  the  age  of  thirty  years  he  had  an  attack  of 
psoriasis.  Her  mother  is  living  and  suffers  from  chronic  gastric  disturb- 
ance. One  brother  died  of  cholera  infantum.  Two  sisters  are  li\'ing 
and  in  good  health.  One  of  these  sisters  has  four  daughters,  each  of 
whom  suffers  from  periodic  attacks  of  psoriasis.  Her  paternal  grand- 
father died  at  the  age  of  forty-two  years,  of  cerebral  hemorrhage;  her 
paternal  grandmother  died  at  the  age  of  eighty-seven  years,  of  an 
unknown  cause.  Her  maternal  grandfather  died  at  the  age  of  fifty-two 
years,  of  cerebral  hemorrhage;  her  maternal  grandmother  died  at  the 
age  of  thirty-seven  years,  of  enteritis. 

In  April,  1898,  the  patient  noticed  an  eruption,  which  first  appeared 
on  her  arms  and  face,  but  which  disappeared  under  treatment  in  about 
four  months.  I«  February,  1900,  a  similar  eruption  appeared,  first 
on  her  face,  whence  it  spread  until  it  involved  her  entire  body.  At 
that  time  the  eruption  was  associated  with  gastric  pain  and  she  was 
put  on  a  restricted  diet,  so  that  in  six  months  the  eruption  disappeared. 
A  similar  eruption  appeared  again  in  February,  1901.  The  eruption, 
at  this  date,  first  made  its  appearance  on  her  face  and  then  spread 
until  it  involved  her  entire  body.  The  eruption  persisted  until  October, 
1901,  at  which  time  she  consulted  a  dermatologist  in  another  city,  who 
told  her  that  it  was  due  to  sj'philis.  She  was  then  put  upon  a  mixture 
containing  ^'j  grain  of  mercur}'  biniodide  and  15  grains  of  potas- 
simn  iodide,  which  she  took  three  times  a  day.  In  addition  to  this 
she  took  \  grain  of  the  yellow  iodide  of  mercury  four  times  a  day, 
and  2  drachms  of  mercurial  ointment  by  inunction  daily.  The  first 
prescription  she  used  during  October  and  November;  the  others  she 
used  during  October,  November,  December,  and  Januarv'.  During  the 
time  she  was  on  this  treatment  she  complained  of  soreness  of  the  teeth, 
salivation,  running  at  the  nose,  pains  in  the  legs  and  in  the  abdomen, 
nausea  without  vomiting,  and- occipital  headaches.  Her  bowels  were 
loose  and  she  passed  two  semisolid,  fetid  stools  daily.  The  pains  in 
her  legs  were  cramp-like  and  deep-seated  ;  they  were  paroxysmal  in 
character  and  worse  at  night.  These  symptoms  came  on  about  four 
weeks  after  treatment  was  begun,  which  was  then  stopped  for  a  week. 
At  the  end  of  this  time  the  symptoms  had  disappeared  and  she  began 
to  take  the  medicines  again  and  continued  taking  them  for  about  three 
weeks  longer,  until  the  same  symptoms  reappeared.  The  administra- 
tion of  the  medicines  was  again  stopped  imtil  the  svmptoms  disappeared, 
ifter  which  she  was  told  to  begin  talcing  them  a  third  time.  On  Febru- 
ary 23,  1902,  she  began  to  complain  of  oedema  of  the  feet,  legs,  and 
thighs,  of  occipital  headache,  and  of  pain  in  her  eyes  when  they  were 
exposed  to  the  Hght.    At  that  time  she  noticed  that  she  was  frequently 

f)assing  a  small  quantity  of  urine  at  short  intervals.  About  one  week 
ater  .she  began  to  complain  of  dyspnoea  and  precordial  pain.  This 
pain  was  stationary,  and  was  increased  by  movement  and  by  deep  inspire- 
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tion.  In  January,  1902,  she  was  confined  to  bed  for  a  week  on  ac- 
count of  universal  pains,  suppression  of  urine,  and  vomiting. 
f^On  March  2,  1902,  the  patient  returned  to  her  home  in  Philadelphia 
on  account  of  dyspnoea,  pain  in  the  precordium,  oedema  of  the  lower 
extremities,  and  partial  suppression  of  urine.  She  then  had  an  eruption 
of  small,  scaly  patches,  most  marked  on  the  back;  but  also  visible  on 
the  thorax  and  abdomen,  the  arms,  the  legs,  and  the  face.  Her  pulse 
was  96  per  minute,  small,  weak,  but  regular.  Her  heart  action  was 
rapid,  the  sounds  were  deficient  in  muscular  quality,  but  no  murmurs 
could  be  detected.  Her  urine  was  acid  in  reaction;  had  a  specific 
gravity  of  1014,  and  contained  1.4  per  cent,  of  albumin  by  the  Esbach 
method.  Microscopically,  the  urine  was  found  to  contain  large  numbers 
of  hyaline  casts,  renal  epithelium,  and  leukocytes.  The  examination  of 
the  other  organs  showed  no  evidences  of  disease. 

On  account  of  the  fact  that  a  dermatologist  in  another  city  had 
diagnosed  the  skin  eruption  of  which  the  patient  complained  as  syphilis, 
I  thought  that  the  renal  condition  was  due  to  syphilis.  Cases  of  syphil- 
itic nephritis  have  been  reported,  particularly  one  recently  by  Hoffmann 
and  Salkowski,^  which  was  cured  by  mercurial  inunctions;  and  one 
reported  by  Miihlig,'*  Avhich  was  cured  by  hypodermic  injections  of 
mercuric  chloride.  Hoffmann  and  Salkowski  have  no  doubt  that  the 
syphilis  caused  the  nephritis  in  their  patient,  which  was  indicated  by 
urine  containing  hyaline  casts  and  7  per  cent,  of  albumin.  They 
also  believe  that  the  mercury  cured  the  kidney  condition;  in  fact,  their 
patient,  five  months  later,  had  a  return  of  his  syphilitic  eruption  and 
albuminuria  with  casts,  which  was  again  apparently  cured  by  mixed 
treatment.  WaldvogeF  has  also  recently  reported  a  case  of  nephritis 
due  to  syphilis  which  was  cured  by  mercurial  inunctions.  This  author, 
however,  points  out  the  difficulties  in  demonstrating  absolutely  that 
nephritis  is  due  to  syphilis  in  a  given  case. 

In  1901  Ferras'^  published  a  thesis  entitled  "Studies  on  the  Nutrition 
in  Syphilitics  by  the  Chemical  Analysis  of  the  Urine."  Out  of  nineteen 
cases  studied  in  preparing  this  thesis,  one  patient  presented  a  serious 
albuminuria  complicating  a  malignant  syphilis.  This  patient  passed 
3300  c.c.  of  urine  in  twenty-four  hours,  which  contained  16  gm.  of 
albumin.  After  an  exclusive  milk  diet  for  eight  days  it  was  found  that 
the  albumin  remained  stationary,  that  the  general  condition  of  the 
patient  was  not  ameliorated,  and  that  the  urine  had  diminished  to 
1500  c.c.  .The  author,  therefore,  concluded  that  the  nephritis  was 
dependent  upon  the  syphilis  and  not  on  some  cause  existing  before  the 
syphilis  was  acquired.  In  spite  of  mercurial  treatment,  the  albumin 
excreted  increased  to  40  gm.  in  twenty-four  hours  and  the  patient  died 
of  ursemia. 

Believing  that  my  patient  was  suffering  from  a  nephritis  due  to  the 
syphilitic  poison,  I  put  her  upon  treatment  with  ^  grain  of  the  yellow 
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iodide  of  mercury  three  times  a  day,  increasing  1  grain  daily;  in  con- 
junction with  2  drachms  of  infusion  of  digitalis  and  1  drop  of  spirits 
of  glonoin  even-  four  hours.  After  taking  the  yellow  iodide  of  mercury 
for  twenty-four  hours  the  patient  began  to  complain  of  sleeplessness 
and  nausea  without  vomiting.  At  that  time  she  was  passing  from  2000 
to  2500  c.c.  of  urine  in  twenty-four  hours,  which  had  a  specific  gravity 
of  1021,  and  which  contained  hyaline  and  granular  casts,  renal  epithe- 
lium, and  leukoc)i:es,and  0.7  per  cent,  of  albimiin  by  the  Esbach  method. 
The  administration  of  digitalis  was  discontinued,  but  the  mercury  was 
continued  until  she  had  been  taking  it  for  five  days.  As  the  sjTnptoms 
did  not  improve,  but  rather  seemed  to  be  aggravated,  the  administra- 
tion of  mercury  was  stopped.  At  that  time  she  was  taking  2  grains  of 
the  yellow  iodide  of  mercury'  daily.  After  an  interval  of  a  week,  treat- 
ment with  mercurial  inunctions  was  begun,  1  drachm  daily,  and  after 
three  days  this  was  stopped  because  the  patient  complained  of  nausea, 
insomnia,  occipital  headache,  foul  breath,  oedema  of  the  feet,  the  legs, 
and  the  thighs.  The  eruption  during  this  mercurial  treatment  showed 
no  signs  of  improvement.  The  feet,  the  legs,  and  the  thighs  were  painful 
as  well  as  oedematous.  There  was  a  red  line  on  the  gums  and  the 
tongue  was  thickly  coated.  It  then  appeared  plain  that  the  eruption 
was  not  due  to  syphilis,  and,  in  consultation  with  Dr.  Jay  F.  Schamberg, 
a  diagnosis  of  psoriasis  was  made.  During  this  time  the  patient  passed 
from  1500  to  2750  c.c.  of  urine  in  twenty-four  hours,  which  contained 
from  0.35  per  cent,  to  0.6  per  cent,  of  albumin,  as  determined  by  the 
Esbach  method,  as  well  as  hyaline  and  granular  casts. 

It  now  appeared  as  though  the  nephritis  from  which  the  patient  was 
suffering  was  due  to  the  large  quantities  of  mercur}*  that  she  had  taken. 
Her  urine  was  examined  for  mercury  according  to  the  method  of  Alm^n, 
as  given  by  v.  Jaksch.*  To  300  c.c.  of  urine  a  little  sodium  hydroxide 
and  some  saccharose  were  added  and  the  mixture  boiled.  After  boiling, 
the  precipitate  was  allowed  to  settle  and  the  fluid  was  decanted.  The 
precipitate  was  then  dissolved  in  hydrochloric  acid  and  the  resulting 
solution  was  diluted  with  six  volumes  of  water.  A  small  piece  of  thin, 
polished  copper-foil  was  then  placed  in  the  fluid,  which  was  maintained 
at  a  moderate  heat  for  an  hour  and  a  half.  The  copper-foil  was  then 
removed,  boiled  in  alkaline  water,  washed  with  alcohol  and  ether,  dried 
and  heated  in  a  Reinsch  tube  to  sublime  the  mercurj-.  By  this  process 
mercury  was  obtained  as  small  globules,  the  finding  being  confirmed 
by  Dr.  John  Marshall. 

This  process  of  detecting  mercury  in  the  urine  is  very  tedious,  re- 
quiring about  three  hours,  and  Dr.  Marshall  suggested  the  following 
method  as  being  simpler  and  more  rapid,  requiring  only  about  one  hour 
to  complete  the  process.  To  600  c.c.  of  urine  100  c.c.  of  strong  hydro- 
chloric acid  are  added,  together  with  0.5  gm.  of  potassium  chlorate. 
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The  mixture  is  heated  to  the  boiUng-point  in  a  porcelain  dish,  and 
is  then,  while  hot,  transferred  to  a  funnel  provided  with  a  cock  in 
which  a  folded  filter  has  previously  been  placed.  The  end  of  the 
funnel  is  placed  in  the  wide  portion  of  a  thistle  tube,  the  end  of  which 
has  been  fused  so  that  it  should  have  a  small  outlet,  into  which  at  the 
outlet  a  piece  of  bright  copper-foil,  rolled  in  the  shape  of  a  spiral,  has 
previously  been  placed.  The  rate  of  passage  of  the  hot  filtrate  through 
the  thistle  tube  is  regulated  by  the  stop-cock  in  the  funnel  so  that  about 
100  c.c.  pass  over  the  copper-foil  in  about  seventy  seconds.  The  licfuid 
which  has  passed  through  the  thistle  tube  is  collected  in  a  suitable 
receptacle,  kept  hot,  and  while  hot  passed  over  the  copper-foil  repeatedly 
until  the  entire  amount  of  the  fluid  has  passed  over  the  copper-foil  six 
times.  The  copper-foil  is  then  washed  in  water,  alcohol,  and  ether, 
and,  when  dried  in  the  air,  is  heated  in  a  Reinsch  tube  to  sublime  the 
mercury.  This  method  was  first  applied  on  April  2,  1902,  mercury 
having  been  detected  in  the  urine  by  the  process  of  Alm^n  on  April  1, 
1902,  and  the  patient's  urine  since  then  has  been  examined  at  intervals, 
first  of  one  month,  and  later  of  two  weeks.  Mercury  was  found  in  all 
the  specimens  examined  until  April  16,  1903.  From  April  2,  1903, 
until  April  16,  1903,  the  amounts  obtained  by  sublimation  in  the 
Reinsch  tube  were  very  small.  The  last  dose  of  mercury,  1  drachm  of 
mercurial  ointment,  was  administered  to  the  patient  on  March  18, 1902. 
The  patient  had  been  eliminating  mercury,  therefore,  for  one  year  and 
twenty-nine  days  since  the  last  dose  was  administered. 

The  cedema  from  which  the  patient  suffered  M'as  deep-seated  and, 
over  the  internal  surface  of  the  tibia,  appeared  to  be  situated  beneath 
the  periosteum.  On  one  occasion  I  examined  the  urine  for  albumose, 
thinking  some  subacute  inflammatory  lesion  of  the  bones  might  be 
present  which  would  cause  this  substance  to  appear  in  the  urine,  but 
no  albumose  was  found. 

During  the  course  of  the  treatment  the  patient  was  given  hot  salt- 
water baths,  with  the  hope  of  increasing  the  elimination  of  mercury 
through  the  sweat  glands.  This  produced  a  profuse  red  rash,  somewhat 
similar  to  the  rash  of  scarlet  fever,  and,  as  the  lesions  of  psoriasis  were 
also  still  present,  the  latter  eruption  formed  circular,  pale  areas  in  the 
midst  of  the  diffuse  redness.  As  Hoffmann'^  reported  two  cases  of 
mercurial  dermatitis  in  which  eosinophilia  was  present  in  the  blood, 
a  blood  examination  made  during  the  persistence  of  this  eruption  gave 
the  following  result:  erythrocytes,  4,840,000;  leukocytes,  11,200; 
haemoglobin,  100  per  cent.  Differential  count:  polymorphonuclears,  65 
per  cent.;  lymphocytes,  24  per  cent.;  transitionals,  6  per  cent.;  eosino- 
philes,  5  per  cent.  It  will  be  noted  that  there  was  a  slight  eosinophilia. 
Further,  the  granular  degeneration  of  the  erythrocyte,  described  by  White 
and  Pepper'^  in  chronic  lead  poisoning,  was  looked  for,  but  not  found. 
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During  the  progress  of  the  case  the  patient  had  several  acute  exacer- 
bations, which  were  characterized  by  a  diminished  excretion  of  urine, 
increase  of  oedema,  nausea  and  vomiting,  and  headache.  Rest  in  bed, 
hot  baths,  and  Uquid  diet  controlled  these  in  a  day  or  two. 

On  July  1,  1903,  the  patient's  condition  was  as  follows:  She  had 
been  teaching  school  for  seven  months,  part  of  the  time  both  day  and 
night  school.  She  feels  tired  and  complains  of  pains  around  her  heart, 
particulariy  at  night;  she  is  a  little  shori:  of  breath  at  times,  usually  in 
the  evening.  Her  ^ision  is  good.  There  is  probably  slight  oedema  of 
the  ankles  in  the  morning.  She  has  headache  occasionally,  when  she 
is  unusually  tired.  Her  appetite  is  good,  her  bowels  are  regular,  and 
she  sleeps  fairly  well;  little  noises  keep  her  awake,  but  if  she  is  not 
disturbed  she  sleeps  all  night.  She  passes  about  1500  c.c.  of  urine 
daily;  an  examination  of  the  morning  specimen  gave  the  following 
result:  color,  amber;  reaction,  acid;  specific  gravity,  1010;  sediment, 
slight;  microscopic  examination — few  granular  casts,  large  quantities 
of  epithelium,  leukocytes;  chemical  examination — albumm,  0.025  per 
cent,  by  the  Esbach  method;  no  sugar.  She  does  not  complain  of 
palpitation,  of  nausea  or  vomiting,  nor  of  indigestion.  Her  psoriasis  is 
worse  than  it  has  ever  been. 

Her  eyes  are  prominent;  the  pupils  react  both  to  light  and  distance. 
The  raucous  membranes  are  of  good  color.  The  tongue  is  clean  and 
moist.     Pulse  90  per  minute,  regular,  small  volume,  artery  normal. 

Heart.  Apex  neither  visible  nor  palpable.  Dulness  third  interspace, 
midsternal  line,  midclavicular  line,  fifth  interspace.  The  sounds  are 
heard  most  distinctly  in  the  fifth  interspace  just  outside  the  mid- 
cla^^cular  line.  There  are  no  murmurs.  The  muscular  quality  of  the 
systolic  sound  is  deficient.  The  diastolic  sound  at  the  base  is  accentu- 
ated. 

The  lungs  are  normal  except  for  cog-wheel  inspiration  in  the  left 
axilla.     The  th\Toid  body  is  distinctly  palpable. 

Blood  Examination.  Erythrocytes,  4,500,000;  leukocxtes,  10,800; 
ratio,  1:416.  Haemoglobin,  82  per  cent.  Differential  count:  poly- 
morphonuclears, 70.6  per  cent.;  lymphocj'tes,  24.6  per  cent.;  tran- 
sitionals,  3.2  per  cent.;  eosinophiles,  1.6  per  cent.  There  was  no 
granular  degeneration  of  the  red  cells. 

She  is  takmg  ten  drops  of  tincture  of  digitalis  and  one  glass  of  lithia 
water  daily.  On  account  of  haWng  just  got  her  system  rid  of  one 
metallic  poison,  I  did  not  feel  warranted  in  giving  her  arsenic  for  the 
psoriasis,  so  put  her  upon  5-grain  doses  of  potassium  acetate  three 
times  a  day. 

Dr.  Marshall's  procedure  for  the  detection  of  mercury  in  the 
urine  is  based  on  the  theory  that  mercury  is  eliminated  in  the  urine 
in  some  organic  combination.  The  addition  of  hydrochloric  acid  and 
pota.ssium  chlorate  to  the  urine  breaks  up  the  combination  and  converts 
the  mercury  into  a  soluble  chloride.  Metallic  mercury  is  then  deposited 
from  the  hot  acid  solution  on  the  copper-foil  by  electrolysis,  so  that, 
by  sublimation  in  the  Reinsch  tube,  it  redeposits  on  the  walls  of  the 
glass  tube  and  can  be  detected  as  small  globules  adhering  to  the  walls 
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of  the  capillary  portion  of  the  tube,  with  a  low  power  of  the  microscope. 
When  Dr.  Marshall  suggested  the  process  he  thought  it  was  original, 
but  subsequently  he  found  essentially  the  same  process  described  by 
Witz,*  except  that  Witz  used  potassium  permanganate  instead  of 
potassium  chlorate  to  assist  in  the  decomposition  of  the  organic  mer- 
curial compound. 

The  accumulation  of  mercury  in  the  tissues,  its  subsequent  elimi- 
nation, and  its  possible  deleterious  effects  .are  subjects  of  considerable 
importance  to  the  physician,  particularly  so  to  the  genito-urinary 
specialist  and  the  syphilographer.  White  and  Martin'  point  out  that 
lesions  of  the  kidney  particularly  predispose  to  the  development  of 
hydrargyrism  and  say  that  the  drug  should  be  used  with  caution  in 
cases  in  which  there  are  crippled  kidneys. 

V.  Jaksch^"  says  that  when  the  diagnosis  has  been  correctly  made 
the  administration  of  mercury  in  syphilis  has  never  done  permanent 
evil,  although  individuals  that  are  afflicted  with  nephritis  tolerate  the 
drug  badly.  The  urine  in  such  cases  contains  albumin,  casts,  and  renal 
epithelium.  CorniP'  says  that  mercury  has  a  profound  action  on  the 
kidneys.  It  is,  in  the  first  place,  an  irritant  to  these  organs  and  causes 
a  swelling  with  fatty  degeneration  of  the  epithelium  of  the  tubules. 

According  to  Wood,*  mercury  has  been  found  in  the  blood,  the  urine, 
the  serum  of  ulcers,  the  saliva,  the  feces,  the  pus  from  ulcers,  the  semen, 
the  milk  of  nursing  women,  and  in  every  conceivable  secretion  and  in 
every  tissue.  It  has  been  demonstrated  that  a  single  dose  of  mercury 
does  not  remain  in  the  system,  but  when  the  drug  is  administered 
constantly  for  a  length  of  time,  elimination  does  not  keep  pace  with 
absorption,  so  that  the  drug  accumulates  in  the  tissues.  There  appears 
to  be  no  limit  of  time  during  which  stored-up  mercury  may  remain  in 
the  body.  All  the  probabilities  point  to  the  possibility  of  mercury 
being  deposited  in  the  tissues  in  such  form  that  it  is  practically  inert 
and  exerts  no  effect  on  the  system;  liable,  however,  under  certain 
agencies  to  be  set  free  and  exert  its  power  upon  the  general  nutrition. 
Wood  refers  to  Klemperer's  conclusions*  that  the  changes  in  the 
kidneys  due  to  mercury  are:  excessive  hypereemia,  parenchymatous 
nephritis,  hemorrhagic  nephritis,  widespread  degeneration  of  the  epithe- 
lium, and  deposits  of  chalky  material.  My  patient  has  apparently 
reached  the  condition  of  parenchymatous  nephritis  with  widespread 
degeneration  of  the  renal  epithelium,  which,  I  fear,  is  permanent. 

Hare*  says  that  there  are  three  theories  concerning  the  absorption 
of  mercury:  1,  The  theory  of  Miahl,  that  the  mercurial  preparations 
are  transformed  in  the  stomach  and  intestines  into  the  bichloride, 
which,  in  turn,  unites  with  the  sodium  chloride  in  the  blood  and  circu- 

*  Virchow's  Archiv,  cxviil.,  1889. 
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lates  as  a  double  chloride  of  mercury  and  sodium.  2.  Henoch's  theory 
that  the  metal  forms  an  albuminate  of  mercury.  3.  Voit's  theory  that 
a  chloro-alburainate  is  formed.  Hare  also  says  that  mercury-  is  elimi- 
nated as  an  albuminate  by  every  excretion  of  the  body.  A  single  dose 
is  rapidly  eliminated,  but  large  doses  frequently  repeated  show  a 
cumulative  action,  and  the  mercur\'  is  so  slowly  eliminated  as  to  remain 
for  indefinite  periods.  He  refers  to  the  work  of  Balzer  and  Klumpke, 
which  shows  that  mercury  can  be  eliminated  by  the  kidneys  for  many 
weeks  when  the  body  is  saturated  with  the  drug  in  doses  of  ^  grain 
daily. 

The  literature,  besides  that  referred  to  by  Wood  and  Hare,  contains 
a  few  reports  of  cases  of  nephritis  due  to  the  ingestion  of  mercury  and 
of  the  finding  of  mercury'  in  the  urine.  These  cases  are  usually  instances 
of  poisoning  by  a  single  large  dose  of  some  preparation  of  the  metal. 
For  instance,  Benham  and  Hendh^  report  the  case  of  a  girl,  aged 
twenty  years,  who  took  ninety  grains  of  red  oxide  of  mercury  and 
ammoniated  mercur}'.  After  the  sjinptoms  of  acute  poisoning  had 
passed  off  the  urine  became  scanty  and  contained  a  large  amount  of 
albumin  and  casts.  By  the  test  with  a  piece  of  bright  copper-foil, 
mercurj'  was  found  in  the  urine,  saliva,  and  the  stools.  The  patient 
presented  a  vivid-red  rash,  like  the  rash  of  scarlet  fever.  The  girl 
recovered  after  a  miscarriage,  but  there  is  no  note  concerning  the 
ultimate  condition  of  the  kidneys. 

Axenfeld'  reports  the  case  of  a  man  who  presented  the  symptoms 
of  chronic  mercurial  poisoning  from  using  acid  nitrate  of  mercury  in 
the  preparation  of  rabbit  skins.  The  urine  of  the  patient  was  normal 
in  quantity  and  did  not  contain  albumin.  A  quantity  of  urine,  evapo- 
rated to  a  small  volume,  was  decolorized  with  a  hj'pochlorite  and  a 
portion  then  treated  with  hydrogen  sulphide;  a  black  precipitate  of 
mercuric  sulphide  was  produced.  Another  portion  of  the  liquid  treated 
with  potassium  iodide  gave  a  red  precipitate  of  mercuric  iodide. 
^[ercur^•  was  also  obtained  as  a  whitish-gray  deposit  on  a  strip  of 
_  Id  wrapped  around  a  layer  of  tin  (Smithson's  pile)  from  another 
portion  of  the  liquid.  Mercury  was  found  in  the  saliva  by  the  same 
reaction. 

Seguiu"  reports  the  case  of  a  boy  who  took  red  iodide  of  mercury 
and  potassium  iodide  for  a  cerebellar  tumor.  The  svTnptoms  of  the 
disease  improved  under  the  treatment;  but  on  examining  the  urine  it 
was  found  to  contain  hyaline  and  epithelial  casts,  but  no  albumin. 
The  administration  of  mercury  was  stopped  and  the  renal  condition 
improved.  Then  the  symptoms  of  cerebellar  tumor  returned  and 
mercury  and  jjotassium  iodide  were  again  given.  This  time  the  urine 
'ontaioed  albumin,  hyaline  and  granular  casts,  and  free  renal  epithelium. 
He  also  notes  a  case  the  particulars  of  which  were  given  to  him  by 
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Kinnicutt.  The  patient  was  taking  mercury  biniodide  for  secondary 
syphilis.  He  also  had  a  urethritis.  The  urine  contained  albumin, 
leukocytes,  and  hyaline  casts.  The  leukocytes  and  the  albumin  were 
due  to  the  urethritis  and  disappeared  with  that  lesion,  but  the  casts 
persisted.  The  casts  disappeared  when  the  iodide  was  stopped,  although 
the  administration  of  mercury  was  continued. 

Bouchard"  reports  the  case  of  a  man  who  was  suffering  from  second- 
ary syphilis  and  who  had  had  an  attack  of  lead  poisoning  eight 
months  before.  When  first  seen  he  had  no  albumin  in  his  urine. 
After  he  had  been  treated  with  mercurial  inunctions  for  five  days  he 
began  to  complain  of  swelling  of  his  gums,  and  in  spite  of  stopping 
the  use  of  the  mercurial  ointment  a  sharp  attack  of  stomatitis  developed. 
Under  the  influence  of  this  intoxication,  seven  days  after  the  beginning 
of  the  stomatitis,  the  urine  showed  marked  changes.  The  total  quantity 
in  twenty-four  hours  was  150  c.c;  specific  gravity,  1017;  albumin  and 
traces  of  sugar  were  present,  and  the  urea  content  was  3.6  gm.  per 
litre. 

Holle^^  quotes  a  fatal  case  of  nephritis,  reported  by  Riegel,  in  which 
the  patient  died  from  injury  to  the  kidney  and  general  poisoning  after 
the  prolonged  administration  of  calomel.  He  also  refers  to  a  case 
reported  by  Pel  in  which  the  patient  died  soon  after  the  administration 
of  calomel,  which  had  not  produced  diuresis  as  had  been  hoped.  In 
this  case  it  was  found  that  there  were  large  deposits  of  mercury  in  the 
kidneys. 

Chauffard'"  reports  the  case  of  a  young  woman  who  took  5  gm.of 
mercuric  chloride  followed  by  10  c.c.  of  laudanum.  Among  the  symp- 
toms referable  to  the  kidneys  in  this  case  were  complete  anuria  for 
five  days,  after  which  the  patient  began  to  pass  70  c.c.  of  albuminous 
urine  in  twenty-four  hours  containing  an  abundance  of  granulofatty 
casts  and  epithelial  cells.  The  patient  died  from  the  effects  of  a  com- 
plicating pericarditis  twenty  days  after  taking  the  poison.  No  mer- 
cury was  found  in  the  urine,  and  at  the  autopsy  the  kidneys  were 
found  to  belong  to  the  class  of  large  white  kidneys. 

Chauffard  and  Gouraud"  report  a  case  of  syphilitic  nephritis  in  a 
man,  aged  forty-seven  years,  who  had  had  scarlet  fever  at  the  age  of 
six  years.  In  spite  of  energetic  mercurial  treatment  the  patient  died. 
At  the  autopsy  it  was  found  that  both  kidneys  were  swollen;  the  con- 
voluted tubules  were  most  affected  and  their  lumina  were  filled  with 
albuminous  coagula.  The  glomeruli  were  not  congested,  but  were 
surrounded  by  the  same  albuminous  exudate,  which,  in  certain  places, 
half-filled  the  capsules  of  Bowman.  The  authors  hold  that  the  large 
quantity  of  albumin  found  in  their  case,  55  grams  to  the  litre,  argues 
in  favor  of  the  syphilitic  origin  of  the  nephritis,  and  say  that  this  con- 
dition is  quite  the  contrary  in  cases  of  mercurial  nephritis.    It  seems  to 
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me  more  probable  that  this  was  a  case  in  which  kidneys  injured  by 
scarlet  fever  were  put  into  active  inflammation  by  their  efforts  to 
eliminate  the  mercury  administered  for  the  treatment  of  the  syphilitic 
infection  than  that  it  was  one  of  syphilitic  nephritis  as  claimed  by  the 
authors. 

Cornil"  reports  the  case  of  a  hatmaker,  who  had  been  under  the 
toxic  influence  of  mercurial  vapor  for  seven  years.  He  died  soon  after 
he  was  admitted  to  the  hospital  suffering  from  clonic  convulsions.  He 
had  neither  alcoholism  nor  syphilis.  At  the  autopsy  a  fatty  degen- 
eration of  nearly  all  the  striped  muscles  of  the  body  was  found. 
Mercury  was  found  in  the  brain.  The  liver  and  the  kidneys  showed 
a  fatty  degeneration  analogous  to  that  observed  in  intoxication. 
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THE  CARDIOSPLANCHNIC  PHENOMENON. 
By  Albert  Abrams,  A.M.,  M.D., 

8AN  rRANCISCO. 

To  my  knowledge  this  is  a  heretofore  undescribed  phenomenon  as 
far  as  its  clinical  manifestations  are  concerned.  The  facts,  however, 
up  to  the  point  of  its  clinical  identification,  have  been  fully  established 
by  the  physiological  investigations  of  others.  These  facts  are  correlated 
to  intra-abdominal  tension  and  the  effects  of  such  tension  on  the  circula- 
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tion.  It  may  be  apposite  before  describing  the  phenomenon  in  question 
to  succinctly  review  a  few  essential  points  on  the  subject  of  intra- 
abdominal tension.  In  the  norm  the  latter  is  greater  than  the  atmos- 
pheric pressure,  and  its  positive  pressure  is  exerted  on  the  viscera,  which 
in  turn  press  on  the  abdominal  parietes,  causing  them  to  bulge.  Should 
a  reverse  condition  of  things  prevail,  the  abdominal  walls  would 
become  retracted.  Positive  intra-abdominal  pressure  is  subject  to 
two  chief  conditions,  viz.,  atmospheric  pressure  upon  the  yielding 
abdominal  walls  and  the  contraction  of  the  abdominal  muscles.  There- 
fore, intra-abdominal  pressure  is  most  pronounced  in  individuals  with 
well-developed  musculature  and  least  evident  in  multiparous  women 
with  flaccid  abdominal  walls.  Clinicians  recognize  the  secondary 
effects  of  low  intra-abdominal  tension  in  conducing  to  splanchnoptosis, 
for  with  relaxation  of  the  abdominal  walls  the  support  to  the  underlying 
tissues  becomes  defective  and  ptosis  of  the  viscera  is  the  likely  result. 
The  effects  of  reduced  intra-abdominal  tension  on  the  circulation  has 
received  but  scant  consideration  from  clinicians — a  most  lamentable 
fact,  considering  the  gravity  of  the  issues  involved. 

Hall  and  Barnard'  have  contributed  exhaustively  to  this  important 
subject  which  has  been  practically  elaborated  in  the  excellent  work  of 
Campbell.''  They  have  demonstrated  that  there  is  a  tendency  of  the 
blood  to  accumulate  in  the  splanchnic  area,  with  consequent  syncope. 
Like  the  generality  of  veins,  the  great  splanchnic  veins  are  very  sus- 
ceptible to  pressure,  and  the  amount  of  blood  within  them  is  greatly 
influenced  by  pressure  on  the  abdominal  walls.  Mere  pressure  of  the 
latter  suffices  to  squeeze  out  of  them  a  large  quantity  of  blood.  Thus, 
gravity,  posture,  the  accoutrements  of  dress  and  other  facts  greatly 
influence  the  amount  of  blood  contained  in  the  splanchnic  area.  More 
blood  accumulates  in  the  splanchnic  veins  in  the  erect  than  in  the 
recumbent  posture,  and  it  is  not  an  uncommon  observation  for  syncope 
to  occur  in  bedridden  patients  who  are  suddenly  constrained  to  leave 
the  bed.  The  removal  of  stays  in  women  often  induces  a  feeling  of 
faintness,  and  the  same  symptoms  may  occur  when  a  large  quantity 
of  ascitic  fluid  is  removed  and  in  susceptible  individuals  when  the 
bladder  is  emptied  or  feces  discharged.  There  are  some  subjects  who 
experience  a  sensation  of  faintness  even  in  health  when  much  pressure 
is  brought  to  bear  by  the  abdominal  muscles  in  the  evacuation  of  the 
bowels,  and  it  is  not  an  uncommon  observation  to  note,  when  the  patient 
is  very  ill,  that  the  administration  of  a  purgative  may  be  followed  by 
symptoms  of  collapse.  In  all  these  instances  there  is  a  determination 
of  blood  to  the  splanchnic  area  with  consequent  brain  ansemia.  The 
sensation  of  faintness  or  syncope  is  much  accentuated  when  the 
abdominal  walls  are  flaccid.  Three  factors  enter  into  consideration 
in   the  mechanism  of  blood  supply  to  the  splanchnic  vessels,   viz.: 
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(1)  contraction  of  the  abdoininal  muscles,  (2)  respiration,  and  (3)  the 
regulating  vasomotor  action  of  the  splanchnic  vessels.    The  first  factor 
is  an  important  one,  the  transversales  maintaining  the  anterior  and 
posterior  abdominal  walls  in  fairiy  close  contact,  preventing  in  the 
erect  posture  the  gravitation  of  blood  to  the  splanchnic  area.     The 
second   factor   concerns   the   diaphragmatic   descent   and   pulmonary 
suction.    Each  time  the  diaphragm  descends  the  intra-abdominal  vessels 
are  compressed,  and  the  action  thus  exerted  is  less  e\'ident  in  the  firm 
arteries  than  in  the  flaccid  veins,  the  blood  being  squeezed  from  the 
latter  into  the  right  heart.     De  Jager'  has  shown  that  even  strong 
pressure  upon  the  abdomen  has  Uttle  or  no  effect  on  the  arteries,  but 
serves  to  express  a  large  amount  of  blood  from  the  splanchnic  veins. 
Hill  has  also  shown  that  in  consequence  of    some  failure  in  certain 
compensatory  mechanisms  the  blood  gravitates  into  the  splanchnic 
veins  from  the  right  heart,  and  that  abdominal  compression  will  send 
the  blood  back  from  the  veins  to  the  right  heart,  thus  re-establishing  the 
circulation.     Such    compression    not    only   augments    the    input    into 
the  right  heart,  but  likewise  increases,  according  to  some  observers,  the 
systemic  arterial  pressure  by  increasing  the  peripheral  resistance  in  the 
splanchnic  area.     Pulmonary  suction  refers  to  the  large  quantity  of 
blood  drawn  into  the  lungs  with  each  inspiration,  and  this  physiological 
process  has  not  been  inaptly  compared  to  a  species  of  dry  cupping. 
Chapman*  avers  "  that  if  at  the  termination  of  expiration  the  quantity 
of  blood  in  the  lungs  is  from  y^^  to  y^^  of  the  total  quantity  of  blood 
in  the  body,  at  the  termination  of  inspiration  it  will  be  from  ^  to  y^y." 
The  pulmonary  vessels  expand  with  each  inspiration  and  contract 
during  expiration,  the  results  being  an  increased  flow  of  blood  from 
the  right  heart  and  the  lungs;  the  dilated  vessels,  as  Campbell*  puts  it, 
"actually  suck  the  blood  out  of  the  right  heart."     The  final  factor, 
the  splanchnic  vasomotor  mechanism,  in  preventing  the  gra%4tation  of 
blood  into  the  splanchnic  veins,  is  an  important  one.    Hill  and  Barnard* 
have  demonstrated  that  the  splanchnic  vasomotor  mechanism  suffices 
to  combat  this  contingency,  but  when  this  mechanism  is  inhibited,  as 
occurs  when  the  splanchnic  ner\es  are  cut,  a  second  mechanism  is 
brought  into  prominence,  viz.,  expirator}'  compressions  of  the  abdomen 
occurring  simultaneously  with  inspiratory  thoracic  suctions,  the  former 
squeezing  and  the  latter  sucking  the  blood  out  of  the  splanchnic  pool. 
The  latter   mechanism  compensates    ineffectually  in  carr}dng  on  the 
circulation,  and  is  referred  to  by  Campbell'  as  the  "respiratory  mech- 
anism."   That  the  latter  is  not  as  efficient  as  the  vasomotor  mechanism 
is  evidenced  by  the  fact  that  the  effects  of  gravity  may  be  entirely 
compensated  after  the  injection  of  curare,  which  paralyzes  the  muscles. 
Both  -mechanisms  may  be  inhibited  by  division  of  the  spinal  cord  at 
the  first  dorsal  vertebra,  and  if  the  animal  operated  on  be  held  with 
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the  head  up  all  the  blood  accumulates  in  the  splanchnic  veins  and 
the  empty  heart  ceases  to  beat;  if,  however,  the  abdomen  of  the  animal 
is  compressed,  the  blood  is  expressed  into  the  heart  and  the  circulation 
is  restored.  With  the  foregoing  facts  at  our  command,  we  will  be  able 
to  appreciate  what  I  have  called  the  cardiosplanchnic  phenomenon. 
If  the  lower  sternal  region — i.  e.,  the  sternum  contiguous  to  the  heart — 
is  first  percussed  in  the  standing  and  then  again  in  the  recumbent 
posture,  one  may  appreciate  a  decided  alteration  in  the  percussion 
tone;  in  the  former  attitude  it  is  resonant  or  even  hyperresonant,  in 
the  latter  it  is  dull  or  flat.  This  is  the  cardiosplanchnic  phenomenon. 
It  may  be  elicited,  but  less  effectively,  when  the  patient  is  in  bed  and 
sits  up.  Vigorous  compression  of  the  abdomen  will  exaggerate  the 
phenomenon  in  all  instances.  Not  infrequently  the  relative  cardiac 
dulness  will  extend  beyond  the  right  border  of  the  sternum.  In  no 
instance  was  this  percussional  phenomenon  absent,  although  hundreds 
of  individuals  were  examined.  In  a  few  instances  the  phenomenon 
was  only  feebly  expressed  by  mere  attitudinal  changes,  yet  reinforce- 
ment by  abdominal  compression  made  its  elicitation  easy.  A  few  forced 
inspirations  at  once  dispelled  the  phenomenon,  and  it  could  likewise 
be  made  to  disappear  by  the  application  of  a  vacuum  cup  to  the  abdo- 
men. If  the  liver  and  spleen  are  percussed,  first  in  the  erect  and  then 
in  the  recumbent  posture,  a  decided  variation  in  regional  percussion 
is  obtained.  In  the  former  attitude  the  area  of  dulness  is  increased; 
in  the  latter  it  is  diminished,  and  the  splenic  area  of  normal  dulness 
may  completely  disappear.  Abdominal  compression  exaggerates  tHe 
results  just  as  it  does  in  increasing  the  sternal  dulness.  These  con- 
ditions are  superadded  to  the  cardiosplanchnic  phenomenon.  Primarily 
it  is  necessary  to  adjust  the  discrepancy  of  my  observations  with  those 
already  accepted,  and  then  to  analyze  the  manifestations  which  give 
genesis  to  the  phenomenon.  Theoretically,  one  could  assume  at  the 
outset  that  the  situs  of  the  heart  more  nearly  approaches  the  anterior 
chest  wall  in  the  erect  than  in  the  recumbent  posture,  and,  indeed,  it 
is  not  only  assumed  but  accepted  by  clinicians,  that  in  the  latter  posture 
the  heart  falls  away  from  the  thoracic  wall.  Kingscote^  perpetuates 
a  similar  error  by  assuming  that  the  predominance  of  asthmatic  seizures 
at  night  was  caused  by  the  posture  of  recumbency,  the  dilated  heart 
in  this  position  causing  it  to  impinge  on  the  vagi.  I  have  shown  else- 
where* the  fallacy  of  this  contention.  With  the  aid  of  the  Roentgen 
rays  the  triangular  spaces  in  front  and  behind  the  heart  are  clearly 
defined  in  forced  inspiration,  and  the  rays  give  undeniable  demon- 
stration that  change  of  posture  only  slightly  modifies,  if  at  all,  the 
spaces  in  question;  in  fact,  it  may  be  observed  that  in  not  a  few  instances 
the  anterior  triangle  is  diminished  and  the  posterior  triangle  is  increased 
in  recumbency.     The  foregoing  facts  contravene  the  contention  that 
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posture  influences  the  relation  of  the  heart  to  the  chest  wall.  Again, 
percussional  results  are  often  influenced  by  the  prejudiced  preconceived 
ideas  of  the  clinician.  The  skilled  clinicist  in  his  interpretation  of 
percussional  phenomena  is  guided  not  so  much  by  the  ear  as  by  the 
tactus  eruditu^;  thus,  palpatory  percussion  will  often  yield  results  which 
would  wholly  escape  the  observer  who  is  influenced  only  by  what  he 
hears  and  not  by  what  he  feels.  In  the  elicitation  of  the  cardiosplanchnic 
phenomenon,  palpatory  percussion  must  be  our  chief  mentor.  Others 
may  contend  that  my  lung  reflexes  (that  of  contraction  and  dilatation) 
and  heart  reflex  may  account  for  the  phenomenon  in  question,  but 
these  reflexes  have  been  assiduously  eliminated  and  play  no  role  in  the 
cardiosplanchnic  phenomenon.  It  is  true  that  in  recumbency  the 
splenic  and  hepatic  areas  of  dulness  become  diminished;  this  is  in 
accordance  with  the  well-known  fact  that  postural  changes  influence 
the  position  of  the  lung  borders,  the  so-called  passive  mobility  of  the 
lung  borders.  In  recumbency  the  lower  lung  border  descends  about 
one-half  inch  lower  than  in  the  erect  posture.  The  decrease  in  hepatic 
and  splenic  dulness  as  associated  signs  of  the  cardiosplanchnic  phenom- 
enon takes  into  consideration  only  the  deep  or  relative  hepatic  dulness, 
together  with  the  additional  fact  that  the  areas  under  consideration 
are  diminished  to  an  extent  not  to  be  accounted  for  by  mere  passive 
mobility  of  the  limg  borders.  The  cardiosplanchnic  phenomenon 
permits  of  simple  explanation.  In  the  erect  posture  the  blood  leaves  the 
right  heart,  which  topographically  is  beneath  the  lower  sternum,  and 
tends  to  accumulate  in  the  splanchnic  area,  whereas  recumbenty 
opposes  this  influence  of  gravity.  Abdominal  compression,  which  in 
some  instances  must  be  vigorous,  assists  still  further  in  expressing  the 
blood  from  the  splanchnic  veins  and  sending  it  back  to  the  heart. 
The  same  factors  prevail  with  relation  to  the  liver  and  the  spleen,  the 
quantity  of  blood  in  the  latter  viscera  being  in  direct  proportion  to  the 
amount  of  blood  contained  in  the  splanchnic  veins,  and  in  inverse  pro- 
portion to  the  amount  of  blood  contained  in  the  heart.  Forced  inspi- 
rations hasten  the  output  of  blood  from  the  heart,  hence  the  almost 
immediate  evanescence  of  the  cardiosplanchnic  phenomenon  after 
vigorous  breathing.  To  those  who  seek  the  elicitation  of  the  phe- 
nomenon care  must  be  bestowed  on  the  fact  to  counsel  the  subject  to 
conduct  superficial  breathing,  but  not  to  suspend  it,  for  otherwise  this 
manoeuvre  alone  will  cause  the  blood  to  accumulate  in  the  right  heart. 
Exhaustion  of  air  by  means  of  a  vacuum  cup  to  the  abdomen  will 
decrease  intra-abdominal  tension  and  increase  in  consequence  the 
quantity  of  blood  in  the  splanchnic  veins.  After  the  latter  manoeuvre, 
the  right  heart  chambers  will  become  depleted.  I  have  endeavored 
by  means  of  the  Roentgen  rays  to  determine  whether  any  of  the 
manoeuvres  already  suggested  for  provoking  the  cardiosplanchnic  phe- 
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nomenon  in  any  way  influence  the  cardiac  diameters,  and  my  investiga- 
tions show  that  they  do  not.  If  the  latter  observation  is  correct,  how- 
then  are  we  able  to  account  for  the  increased  dulness  of  the  lower 
sternum,  the  necessary  concomitant  of  the  cardiosplanchnic  phenom- 
enon. The  sternum  contiguous  to  the  right  cardiac  ventricle  in  the 
norm  yields  percussional  resonance  which  is  caused  in  the  main  by 
the  transmission  of  the  percussion  blow  to  the  neighboring  lung  tissue. 
A  percussion  blow  is  propagated  from  one  and  one-half  to  two  and  one- 
half  inches  on  the  surface,  and  to  a  depth  of  about  two  and  one-half 
inches.  It  is  evident,  then,  that  in  the  normal  subject  the  dulness  of 
the  right  ventricle  is  not  sufficiently  pronounced  to  dampen  the  sound 
obtained  from  the  vibration  of  air  within  the  lung  alveoli.  It  is,  how- 
ever, possible  to  conceive  that  if  the  right  ventricle  were  sufficiently 
filled  or  even  overfilled  with  blood — and  this  is  capable  of  fulfilment 
without  any  increase  in  the  dimensions  of  the  cardiac  chambers— the 
normal  resonant  sound  of  the  lower  sternal  region  would  become  dull 
or  even  flat.  Our  final  endeavor  is  to  show  the  value  of  the  phenomenon 
in  diagnosis  and  treatment.  In  estimating  the  size  of  the  liver  or 
spleen  by  percussion  we  are  constrained  to  regard  three  factors,  viz., 
position  of  the  patient,  the  amount  of  blood  in  the  right  heart,  and 
the  vigor  of  respiration.  The  liver  size  is  normally  dependent,  in  part 
on  the  amount  of  blood  which  it  contains,  and  this  has  been  estimated 
by  Foster'"  to  be  equivalent  to  one-quarter  the  amount  of  blood  con- 
tained in  the  body.  The  skilled  diagnostician  will  not  find  it  a  difficult 
task  to  demonstrate  reduction  in  hepatic  and  splenic  dulness  aftfer 
repeated  forced  inspirations.  Such  reduction  cannot  wholly  be  accounted 
for  by  the  opening  up  of  atelectatic  lung  areas,  for  in  the  case  of  the 
Kver  my  investigations  only  refer  to  the  deep  or  relative  hepatic  dulness. 
Supposing  the  object  of  our  examination  is  an  enlarged  liver  or  spleen, 
and  that  we  desire  to  know  how  much  of  the  enlargement  is  due  to 
hypera^mia  and  how  much  to  tissue  hyperplasia?  Percussion  in 
different  attitudes,  repeated  inspirations,  and  abdominal  compression, 
if  necessary,  will  solve  this  question.  If  a  crucial  test  is  to  be  applied, 
all  that  is  necessary  is  to  apply  a  vacuum  cup  to  the  abdomen,  and 
then,  in  accordance  with  the  facts  already  established,  the  liver  and 
spleen  would  still  further  show  augmentation  in  size  by  percussion. 
Of  course,  each  observer  must  estimate  for  himself  to  what  degree  the 
normal  liver  or  spleen  will  enlarge  under  such  conditions.*  Supposing 
a  patient  complains  of  sternal  pressure,  which,  if  dependent  on  a 

*  Since  wriiing  the  above  I  have  directed  attention  to  the  "  liver  reflex  "  (Occidental  Medical 
Times,  September,  1903).  This  reflex  is  readily  available  for  diagnostic  purposes.  It  consists 
essentially  of  retraction  of  the  lower  liver  border  from  a  half-inch  or  more  as  determined  by 
percussion,  after  irritation  of  the  skin  contiguous  to  the  lower  liver  border.  The  liver  reflex 
is  pronounced  in  enlargement  of  the  liver  dependent  on  hyperaemia,  and  slight  or  absent,  if 
due  to  connective-tissue  hyperplasia. 
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dilated  heart,  would  disappear  on  application  of  a  vacuum  cup  to  the 
abdomen,  the  blood  would  be  expressed  from  the  heart  to  the  abdomen 
and  the  sensation  of  pressure  would  disappear  at  once.  Let  us  further 
assume  that  we  are  confronted  with  an  abdominal  neoplasm  and  the 
question  arises,  are  we  dealing  with  a  growth  connected  with  the  Uver 
or  spleen,  the  application  of  the  vacuum  cup  may  solve  the  problem, 
for  the  latter  viscera  would  show  augmentation  in  size  and  conversely 
they  would  show  diminished  size  were  the  abdomen  compressed.  The 
elicitation  of  the  cardiosplanchnic  phenomenon  would  prove  valuable 


The  cardiosplanchnic  phenouieuon.  Ihe  srmded  area  is  liie  circumscribed  patch  ol  dulnes 
elicited  after  vigorous  compression  of  the  abdomen  ;  the  contigaous  area  is  the  superficial  or 
absolute  cardiac  dulness. 

in  the  differential  diagnosis  of  a  dilated  heart  from  a  pericardial  exudate; 
in  the  latter  affection  it  would  not  be  elicited.  Idiopathic  syncope  and 
vertigo  and  the  vertiginous  attacks  of  Gl^nard's  disease  may  be  attrib- 
uted to  a  defective  splanchnic  vasomotor  mechanism.  Now,  in  the 
average  normal  subject  the  cardiosplanchnic  phenomenon  is  fairly 
evident,  but  in  the  conditions  just  cited  it  would  be  exaggerated.  In 
other  words,  the  more  perfect  the  mechanism,  the  less  pronounced  the 
phenomenon.  A  large  number  of  respiratory  affections  owe  their 
dyspnjijea  to  an  overtaxed  right  heart,  and  this  is  notably  the  case  in 
asthma.    While  I  do  not  agree  with  Kingscote,"  that  a  dilated  heart 
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is  the  invariable  concomitant  of  asthma,  yet  I  do  contend  that  an 
enlargement  of  that  viscus  is  operative  in  predisposing  to  a  paroxysm 
and  augmenting  its  severity.  In  a  severe  asthmatic  attack  which 
resisted  the  conventional  remedies,  a  vacuum  cup  to  the  abdomen 
arrested  the  attack.  In  this  instance,  suggestion  probably  played  no 
rdle,  insomuch  as  the  relief  of  the  paroxysm  coincided  with  the  dis- 
appearance of  substernal  dulness. 

It  is  unnecessary  to  adopt  the  theory  of  Kingscote  that  a  dilated 
heart  striking  the  vagi  is  responsible  for  nocturnal  exacerbations  of 
asthmatic  paroxysms,  for  an  overburdened  right  heart  is  a  sufficient 
explanation.  Indeed,  the  predominance  of  dyspnoeic  attacks  at  night 
in  cardiorespiratory  affections  can  be  explained  by  the  augmented 
blood  supply  to  the  right  ventricle,  the  mere  result  of  recumbency. 
In  my  opinion  the  upright  posture  instinctively  assumed  in  orthopnoea 
is  not  only  due  to  the  fact  that  the  extraordinary  muscles  of  respiration 
may  work  to  better  advantage,  but  also  for  the  additional  reason  that 
the  blood  from  the  right  heart  is  enabled  to  gravitate  to  the  splanchnic 
veins.  In  dyspnoea  from  any  cause  the  implication  of  the  heart  in 
this  symptom  may  be  gauged  by  expressing  blood  from  the  right  heart 
by  means  of  the  vacuum  cup  applied  to  the  abdomen;  if  the  dyspnoea 
is  relieved  we  have  reasonable  assurance  that  it  is  caused  by  an  over- 
burdened heart.  Many  other  instances  could  be  cited  to  show  the 
importance  of  this  phenomenon  in  diagnosis,  but  the  examples  already 
mentioned  will  suffice.  In  treatment,  the  phenomenon  suggests  many 
possibilities  in  the  direction  of  re-establishing  the  circulation  and  in 
relieving  the  heart  when  it  is  overtaxed.  While  the  estimation  of  blood 
tension  is  a  reliable  gauge  in  estimating  the  value  of  any  therapeutic 
method  which  has  for  its  object  cardiac  stimulation,  yet  we  cannot 
deny  the  fact  that  cardiac  activity  may  be  awakened  without  any 
corresponding  increase  in  blood  tension,  just  as  we  may  awaken  the 
respiratory  centre  by  cutaneous  stimulation  without  any  necessary 
increase  beyond  the  normal  in  the  number  and  depth  of  the  respirations. 

My  own  observations  show  that  the  elicitation  of  the  cardiosplanchnic 
phenomenon  is  unattended  by  any  increase  in  the  blood  tension.  Our 
only  guide  in  estimating  the  amount  of  blood  which  is  diverted  to  the 
right  heart  is  the  cardiosplanchnic  phenomenon,  not  only  the  phe- 
nomenon per  se,  but  the  degree  of  its  demonstration.  The  precordial 
dulness  is,  as  has  already  been  intimated,  not  so  much  dependent  on 
the  approximation  of  the  heart  to  the  chest  wall,  but  rather  to  the 
amount  of  blood  contained  in  the  cardiac  chambers.  The  following 
manoeuvres  in  order  of  citation  will  express  the  largest  amount  of 
blood  to  the  right  heart:  1.  Suspension  by  the  feet,  a  method  easy  of 
execution  in  children.  2.  Inversion  of  the  patient.  3.  Compression  of 
the  abdomen.  4.  Recumbency.  Inversion  or  suspension  of  the  subject 
by  the  feet  accentuates  the  dulness  to  the  left  of  the  lower  sternal 
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region  and  diminishes  it  over  the  latter  area.  In  syncope  it  appears 
to  me  that  the  object  achieved  is  not  so  much  the  determination  of 
blood  to  the  anaemic  brain  as  it  is  to  the  determination  of  blood  to  the 
heart.  To  effect  compression  of  the  abdomen  in  acute  conditions 
demanding  cardiac  stimulation,  paroxysmal  abdominal  compression 
will  suffice;  in  chronic  conditions  a  firm  cushion  applied  to  the  abdo- 
men and  secured  by  a  rubber  bandage  or  broad  strap  which  permits 
of  any  degree  of  traction  will  prove  ser\dceable.  The  objection  to 
continuous  abdominal  compression  is  the  respiratory  embarrassment 
often  experienced  by  the  patient.  An  overtaxed  right  heart  is  present 
in  so  many  cardiorespiratory  conditions  that  it  may  be  apposite  to 
select  croupous  pneumonia  as  a  paradigm.  There  are  so  many  indi- 
cations and  contraindications  cited  by  writers  for  venesection  in  this 
affection  that  it  is  really  problematic  whether  bleeding  is  beneficial  or 
harmful;  at  any  rate,  it  is  an  empirical  practice.  It  appears  to  me 
that  in  pneumonia  our  object  should  be  to  preserve  the  quantity  of 
blood,  for  it  is  the  chief  stimulus  for  maintaining  the  cardiopulmonary 
circulation  and  furnishes  the  leukocytes,  which  do  so  much  in  con- 
ducing to  a  favorable  issue.  Instances  do  occur  when  bleeding  is 
justifiable,  and  it  would  prove  more  effective  if  the  patient  were  bled 
into  his  own  vessels.  The  application  of  a  vacuum  cup  to  the  abdomen 
meets  the  emergency  and  should  be  employed,  if  only  as  a  tentative 
measure,  should  an  overburdened  heart  with  its  consecutive  phenom- 
ena warrant  its  employment.  If  this  manoeuvre  is  effective,  it  may 
be  repeated  any  number  of  times,  as  it  is  a  method  harmless  and  pain- 
less if  the  exhaustion  of  the  cup  is  not  executed  beyond  a  reasonable 
degree.  It  may  be  remarked  in  conclusion  that  alterations  in  blood 
tension  do  not  synchronize  with  the  intensity  of  the  cardiosplanchnic 
phenomenon.  This  may  be  explained  by  the  fact  that  the  great  amount 
of  blood  which  is  expressed  into  the  right  heart  makes  the  latter  unable 
for  the  time  being  to  disburden  itself  of  this  large  access  of  blood. 
The  condition  thus  induced  is  somewhat  similar  to  that  when  the 
breath  is  held,  and  Marey  has  shown,  by  tracings  of  the  right  ventricle 
when  breathing  is  suspended,  that  its  beats  become  slower  and  that 
it  manifests  an  increasing  difficulty  in  emptying  itself,  the  amount  of 
residual  blood  increasing  with  every  beat. 
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THE  ETIOLOGY,  PATHOLOGY,  AND   DIAGNOSIS  OF  ADRENAL 

HEMORRHAGE. 
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In  this  paper  I  have  recorded  four  eases  of  hemorrhage  into  the 
adrenal  glands,  and  also  entered  into  a  short  discussion  on  the  subject. 

Case  I.  Thrombosis  of  the  superior  longitudinal  sinus  and  the  cere- 
bral and  cerebellar  veins;  pin-point  hemorrhages  in  the  cerebellum; 
extensive  purpura;  hemorrhage  into  the  left  adrenal  gland  and  left 
kidney;  thymic  abscess;  staphylococcus  aureus  and  albus  cultivated  from 
the  heart  blood. — Annie  M.,  aged  two  years  and  eight  months,  admitted 
December  12,  1902,  under  the  care  of  Dr.  Eustace  Smith,  to  the  East 
London  Hospital  for  Children. 

The  child  was  obviously  rickety,  and  is  said  to  have  been  delicate 
from  'birth.  There  was  no  evidence  of  congenital  syphilis.  She  had 
been  vaccinated  successfully. 

The  present  illness  commenced  on  December  3,  1902,  with  pain  in 
the  head  and  general  weakness.  On  December  6th  a  "swelling"  was 
noticed  at  the  angle  of  the  jaw,  on  the  left  side.  The  child  had  frequent 
screaming  fits,  but  no  true  convulsions. 

On  admission  to  the  hospital  the  infant  appeared  to  be  very  ill.  She 
lay  in  an  apathetic  state,  but  occasionally  put  her  hands  to  her  head 
and  screamed,  as  if  she  suffered  great  pain.  Temperature  was  101°  F. 
The  veins  of  the  scalp  were  greatly  distended,  especially  on  the  right 
side,  and  there  was  also  a  very  prominent  vein  about  the  middle  of 
the  forehead.  A  large  abscess  was  found  on  the  left  side  of  the  neck, 
and  a  smaller  abscess  was  situated  in  the  lower  part  of  the  left  pectoral 
region.  The  knee-jerks  were  brisk.  Kernig's  sign  was  absent.  There 
was  double  otorrhoea.  There  was  nothing  else  abnormal  noted  in  any 
other  part  of  the  body. 

December  ISth.  Infant  was  worse.  The  face  was  a  pale  leaden  color. 
There  was  slight  cyanosis.  Temperature  was  103°  F.,  and  the  child 
was  semicomatose.  Respiration  was  rapid.  Pulse  was  rapid  and 
running.  A  small  patch  of  purpura  appeared  on  the  outer  side  of  the 
left  knee,  and  gradually  spread  over  the  rest  of  the  limb.  Toward  the 
end  of  the  day  the  right  foot  became  similarly  affected,  and  the  purpura 
gradually  spread  upward.  There  was  swelling  of  the  limbs  but  no 
pitting  on  pressure.  There  were  no  convulsions.  Death  occurred  on 
December  14th. 

I  performed  the  post-mortem  examination  sixteen  hours  after  death. 
Nutrition  was  fairly  good.  There  was  a  large  abscess  on  the  left  side 
of  the  neck  beneath  the  lower  jaw,  which  contained  about  half  an  ounce 
of  thick  yellow  pus.  There  was  no  communication  between  this  abscess 
and  the  pharynx.  Another  small  abscess  was  found  in  the  seventh 
intercostal  space  which  contained  about  a  drachm  of  pus.  This  had 
no   connection  with  the   ribs,  thorax,  or  abdomen.     It  was  situated 
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between  the  skin  and  the  chest  muscles.  There  was  deep-red  staining 
of  both  legs  and  considerable  swelling  of  the  right  thigh ;  but  when  one 
cut  into  ttese  tissues  they  appeared  to  be  normal.  There  were  no 
abnormal  changes  found  in  the  femoral  arter}'  or  vein.  All  the  thoracic 
N-iscera  were  normal,  except  the  thymus  gland,  which  was  enlarged, 
owing  to  an  abscess  in  the  right  lobe,  which  contained  thick  yellow  pus.* 
The  left  kidney  contained  about  a  dozen  "black  spots, "  which  were 
situated  in  the  cortex,  and  were  found  to  be  hemorrhagic.  Capsule 
stripped  readily.  No  other  naked-eye  changes  observed.  Right  kidney 
appeared  to  be  normal.     Bloodvessels  were  normal. 

Left  Adrenal  Gland.  This  was  simply  a  "coffee-colored"  hemor- 
rhagic mass,  which  was  quite  obvious  through  the  capsule  of  the  gland. 
There  appeared,  however,  to  be  a  small  covering  of  apparently  normal 
cortex,  which  formed  a  wall  for  the  blood  clot  Iv-ing  m  the  medulla. 
I  regret  that  I  failed  to  notice  the  condition  of  the  suprarenal  vein. 
There  were  no  hemorrhages  into  the  surrounding  tissues. 

Right  adrenal  gland  was  apparently  normal.  Mesenteric  glands 
were  normal. 

Brain.  There  was  complete  thrombosis  of  the  superior  longitudinal 
sinus,  the  superior  and  middle  cerebral  veins,  and  a  slight  extension 
of  the  clot  into  the  right  lateral  sinus.  The  cerebellar  veins  were  also 
completely  thrombosed.  The  clot  was  tough,  pale  red,  and  firmly 
adherent  to  the  vessel  walls.  Pinpoint  hemorrhages  were  visible  in 
the  gray  matter  of  the  cerebellum,  but  none  elsewhere.  There  was 
no  evidence  of  "meningitis,  but  some  oedema  of  the  pia  mater.  There 
was  no  excess  of  fluid  in  the  ventricles.  There  was  softening  of  the 
brain  in  the  region  of  the  thrombosed  vessels.  Cranial  bones  were 
normal.     Mastoids  were  normal. 

Bacteriology.  A  pure  culture  of  the  staphylococcus  aureus  was  ob- 
tained from  both  subcutaneous  abscesses;  and  both  the  staphylococcus 
aureus  and  albus  from  the  blood  of  the  right  ventricle. 

Microscopic  Examination.  There  were  numerous  scattered  hemor- 
rhages all  through  the  medulla  of  the  left  adrenal  gland,  and  in  some 
places  the  hemorrhages  occupied  quite* a  large  area  of  the  gland  tissue. 
The  capillaries  were  overdistended,  and  in  many  places  the  walls  of 
the  bloodvessels  had  ruptured.  Large,  prominent,  and  distended  capil- 
laries were  also  seen  between  the  columns  of  cortical  cells,  but  otherwise 
the  cortex  was  normal.  The  parenchyma  of  the  medulla  was  unaffected 
except  in  the  hemorrhagic  areas.  Here,  many  of  the  adrenal  cells  were 
destroyed,  others  had  undergone  "a  granular  degeneration";  a  few 
apparently  consisted  of  little  more  than  a  nucleus.  Sections  of  the 
gland  were  stained  by  Gram's  and  Pappenheim's  methods  for  micro- 
organisms, but  with  negative  results. 

The  renal  epithelium  of  both  kidneys  had  undergone  a  considerable 
degree  of  clouay  swelling.  Many  of  the  glomeruli  of  the  left  kidneys 
were  injected,  and  a  few  large  scattered  hemorrhages  were  seen  in 
the  cortical  tissue.  •  sr  1^* 

The  walls  of  the  superior  longitudinal  sinus  were  injected  and 
showed  small-celled  infiltration,  while  the  lumen  was  filled  with  fibrin, 
and  blood  corpuscles,  leukocytes,  and  endothelial  cells. 

The  right  adrenal  gland  was  normal. 

*  Dufortuaateljr  no  bacteriological  examioation  was  made. 
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Case  II.  Extensive  burn;  large  hemorrhage  into  the  right  adrenal 
gland,  associated  with  symptoms  which  rather  pointed  toward  an  acute 
lesion  in  the  abdomen. — -Rose  S.,  aged  six  years,  admitted  January  22, 
1903,  under  the  care  of  Mr.  Keetley  into  the  West  London  Hospital, 
Hammersmith.  The  child  had  burns  of  the  first  and  second  degree  on 
her  face,  back,  and  both  forearms.  Temperature  was  96°  F.  Boric 
acid  fomentations  were  applied. 

On  January  24th  the  child  was  very  restless  and  vomited  during  the 
night.  Temperature  was  99.8°  F.  January  26th  she  was  restless 
and  suffered  from  frequent  vomiting.  She  is  said  to  have  complained 
of  pain  in  the  abdomen,  but  it  moved  well  on  respiration,  ana  there 
was  no  localized  tenderness.  Pulse  was  110.  Temperature  was 
98°  F. 

January  27th.  Abdomen  moved  well  on  respiration.  Vomiting  had 
stopped.  Extremities  were  cold.  Pulse  was  140.  Temperature  was 
98°  F.  Urine  contained  no  albumin.  Death  occurred  in  the  evening 
of  January  27th. 

Post-mortem  examination  was  performed  about  twenty-four  hours 
after  death.  There  was  very  little  found  at  the  autopsy.  All  the  thoracic 
organs  were  normal.  The  mesenteric  glands  were  calcified.  The  right 
adrenal  gland  was  very  much  swollen,  of  a  deep-red  color,  and  there 
was  a  very  large  hemorrhage  into  the  medulla  of  the  gland  which  so 
distended  the  cortex  that  it  formed  a  sort  of  capsule.    Left  adrenal 

fland  was  normal.  All  the  other  abdominal  viscera  were  normal. 
5rain  was  normal. 

Microscopic  Examination.  Through  the  kindness  of  Dr.  A.  E. 
Russell,  I  was  able  to  examine  the  suprarenal  gland  and  to  prepare 
specimens  for  microscopy. 

The  whole  of  the  medulla  of  the  gland  was  composed  of  blood  clot. 
There  was  no  parenchymatous  tissue  left.  The  cortex  was  very  vascular 
and  contained  numerous  vessels  engorged  with  blood,  but  there  were 
very  few  hemorrhages,  and  the  parenchyma  was  apparently  normal. 
No  micro-organisms  were  seen  in  any  of  the  specimens. 

Case  III.  Gangrenous  varicella;  tubercular  mesenteric  glands;  tuber- 
cular ulceration  of  the  intestines;  double  adrenal  hemorrhage;  pure  culture 
of  the  pneumococcus  isolated  from  the  heart  blood  and  from  the  adrenal 
glands. — Beatrice  G.,  aged  one  year  and  ten  months,  admitted  March 
5,  1903,  under  the  care  of  Dr.  Coutts,  to  the  East  London  Hospital  for 
Children,  with  the  following  history: 

Child  had  been  restless,  and  had  loss  of  appetite  for  about  a  fort- 
night before  admission  to  the  hospital.  Typical  varicella  rash  appeared 
on  Monday,  March  2d.  Papules  rapidly  became  vesicles,  and  as  some 
of  these  spots  subsided  others  appeared.  On  Wednesday,  March  4th, 
some  of  the  spots  rapidly  spread,  and  tended  to  form  "large  spreading 
sores."  On  March  5th  the  child  vomited  twice  and  was  so  ill  that  the 
mother  brought  her  to  the  hospital.* 

On  admission.  The  trunk,  head,  and  limbs  were  covered  with  bluish- 
black  "ulcers"  which  varied  greatly  in  size.  The  large  ulcers  were 
confined  to  the  back.    The  floor  of  the  ulcers  was  dry  and  glazed,  and 

*  Three  other  children  in  the  family  had  gangrenous  varicella  about  the  same  period.  Two 
recovered,  but  the  third  has  since  died  in  the  East  London  Hospital  from  bronchopneumonia. 
The  adrenals  were  healthy  and  there  was  no  tuberculosis. 
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the  edge  was  in  some  places  serpiginous.  Some  of  the  small  varicella 
spots  were  in  the  same  condition.  Several  ulcers  were  present  on  the 
scalp.  There  were  no  purpuric  spots.  There  were  no  physical  signs  in 
the  lungs  or  other  viscera.  Pulse  was  extremely  rapid,  200  per  minute, 
and  the  respiration  was  also  very  rapid.  Throat  was  normal.  Child 
was  almost  comatose,  and  died  within  twenty-four  hours  of  admission 
to  the  hospital. 

Post-mortem  .examination  was  performed  on  March  7th.  Body  was 
well  nourished.  Skin  covered  with  ulcers,  as  already  described.  There 
was  well-marked  evidence  of  rickets.  Throat,  larynx,  trachea,  and 
pharynx  were  normal.  Pleurae  were  covered  with  numerous  hemor- 
rhages, but  there  was  no  fluid  in  either  sac. 

Lungs.  There  were  numerous  dark-red  hemorrhagic  areas  about  the 
size  of  a  pin's  head,  or  a  little  larger,  in  the  left  lower  lobe,  otherwise 
there  was  no  consolidation  of  either  lung.  Tracheal  and  bronchial 
glands  were  normal.  Heart  was  normal.  Epicardial  and  pericardial 
hemorrhages  were  found.  Right  lung  was  normal.  Mesenteric  glands 
were  pale  and  about  normal  in  size,  and  most  of  them  contained  small 
caseous  masses. 

Intestines.  Lower  end  of  the  ileum  and  colon  contained  large  tuber- 
cular ulcers,  with  localized  tubercles  on  the  peritoneal  surface  of  the 
gut.  There  were  no  adhesions  and  no  free  fluid.  Both  adrenal  glands 
were  swollen  and  of  deep  purple  color,  but  the  bloodvessels  were  normal. 
There  were  no  lesions  elsewhere  in  the  abdomen.  Brain  was  normal. 
Bones  were  normal. 

Bacteriology.  A  pure  culture  of  the  pneumococcus  was  isolated  both 
from  the  heart  blood  and  from  the  adrenal  glands,  but  no  confirma- 
tory inoculation  experiments  were  made. 

Microscopic  Examination  of  the  Adrenal  Glands.  The  whole  of  the 
parench}Tnatous  tissue  of  the  glands  was  almost  entirely  replaced  by 
blood  clot.  Some  of  the  cells  of  the  zona  glomerulosa  and  fasciculata 
appeared  to  be  normal,  but  the  great  majority  were  destroyed.  The 
capillaries  were  engorged  with  blood.  No  organisms  were  detected  in 
any  of  the  microscopic  specimens. 

Case  IV.  Bronchopneumonia;  sudden  death;  double  adreiml  hemor- 
rhage.— Charles  M.,  aged  fourteen  weeks,  was  seen  by  Dr.  Jordan 
Harvey  (to  whom  I  am  indebted  for  the  notes  of  the  case),  on  Thurs- 
day, January  23,  1903,  just  before  death. 

The  child  had  been  delicate  from  birth,  otherwise  there  were  no 
special  points  of  interest  in  the  case  until  the  morning  of  the  above  date, 
when  the  mother  noticed  that  the  child's  breathing  was  labored.  The 
dyspnoea  rapidly  increased  until  death,  which  occurred  at  11  p.m.  on 
the  same  dav.  There  had  been  no  vomiting,  diarrhoea,  abdominal 
pain,  convulsions,  or  any  purpuric  spots. 

Post-mortem  examination  was  performed  by  Dr.  Jordan  Harvey 
within  twelve  hours  of  death. 

The  bodv  was  pale  and  flabby,  and  weighed  twelve  and  one-half 
pounds.  The  anterior  fontanelle  was  greatly  depressed.  There  was  a 
patch  of  eczema  over  the  left  ear. 

Chest.  The  pleural  sacs  were  normal.  The  upper  lobe  of  the  right 
lung  was  solid  from  confluent  patches  of  bronchopneumonia,  and  the 
lower  lobe  of  the  left  lung  was  in  a  similar  condition.  The  other 
tlioraclc  organs  were  healthy. 
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Abdomen:  Adrenal  Glands.  Both  glands  were  deep  purple  in  color 
and  distinctly  swollen.  The  cortex  and  medulla  appeared  to  be  equally 
affected.  The  bloodvessels  were  not  examined.  All  the  other  abdominal 
organs  were  healthy.    Brain  was  normal. 

No  bacteriological  investigation  was  made. 
^  Microscopic  Examination.  The  whole  of  the  medulla  of  the  glands 
was  composed  of  blood  clot.  A  few  scattered  nuclei  seen  here  and 
there  in  the  various  sections,  and  some  cells  which  had  no  nuclei  and 
stained  in  an  irregular  manner  proved  to  be  the  only  evidence  of  any 
parenchymatous  tissue.  The  capillaries  in  both  the  medulla  and  cor- 
tex were  greatly  distended  with  blood. 

Numerous  isolated  hemorrhages  were  seen  in  the  cortical  portion  of 
the  glands,  but  there  was  less  destruction  of  the  parenchyma  than  had 
occurred  in  the  medulla.  No  abnormal  changes  were  seen  in  the  walls 
of  the  bloodvessels.  No  micro-organisms  were  found  in  any  of  the 
specially  stained  sections. 

The  Clinical  Aspects  of  Hemorrhage  into  the  Adrenal  Glands. 

Adrenal  hemorrhage  is  generally  a  complication  of  various  maladies, 
but  occasionally  there  are  symptoms  which  appear  to  be  somewhat 
characteristic  and  lead  to  the  diagnosis  of  a  separate  and  possibly 
distinct  disease.  It  has  generally  been  found  that  other  clinical  phe- 
nomena have  been  sufficient  to  attract  the  entire  attention  of  the  ob- 
servers, and  the  condition  of  the  suprarenal  glands  has  never  been 
referred  to. 

As  already  stated,  the  clinical  aspects  are  various,  and  have  been 
considered  from  many  standpoints  by  such  writers  on  the  subject  as 
Arnaud,  Still,  Graham  Little,  and  others.  The  first  named  has  con- 
tributed the  most  valuable  monograph  on  the  subject,  both  from  a 
clinical  and  a  pathological  standpoint.  He  gives  the  following  classifi- 
cation: (1)  the  asthenic  type;  (2)  peritoneal;  (3)  nervous.  This 
classification  is  to  my  mind  incomplete.  The  most  interesting  group  is 
omitted.    I  should  therefore  add  to  Arnaud's  classification: 

1.  Cases  with  a  very  acute  onset  and  many  symptoms  which  lead 
one  to  suspect  an  acute  specific  fever. 

2.  Cases  with  severe  skin  lesions,  purpura,  etc.,  but  not  suggesting 
an  acute  specific  fever. 

3.  Those  cases  in  which  the  adrenal  hemorrhage  occurs  as  a  com- 
plication of  some  pre-existing  disease,  and  is  only  recognized  at  the 
autopsy. 

4.  Hemorrhage  in  the  newborn. 

Possibly  this  classification  is  inadequate,  but  it  will  be  found  to  meet 
the  large  majority  of  cases. 

The  most  interesting  group  (No.  1  in  my  classification)  has  been  fully 
dealt  with  by  former  writers  on  the  subject.    The  chief  points  of  interest 
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in  these  cases  are  briefly  as  follows:  A  very  acute  onset,  generally  in 
infants  who  pre%dously  are  said  to  have  been  healthy.  There  are  one  or 
more  convulsions,  vomiting,  diarrhoea,  and  within  a  few  hours  from 
the  onset  of  the  illness  a  petechial  or  purpuric  eruption  appears,  which 
may  spread  difiFusely  all  over  the  child.  PjTexia  varies  from  101°  to 
105°  F.  Collapse  rapidly  supervenes,  and  death  takes  place  within 
twelve  to  forty-eight  hours.  The  diagnosis  of  a  specific  fever  has  been 
made  in  many  of  these  cases,  and  more  especially  variola,  chiefly  from 
the  fact  that  the  infants  have  generally  been  unvaccinated .  Dr.  Voelcker' 
describes  a  case  in  the  Pathological  Reports  of  Middlesex  Hospital 
for  1894,  of  a  well-nourished  child,  aged  two  years,  who  was  admitted 
in  November,  1894,  into  the  Middlesex  Hospital  with  a  history  of  a 
severe  illness  of  twenty-four  hours'  duration.  The  child  was  vn- 
vaccinated.  There  were  vomiting,  marked  prostration;  temperature 
105°  F.,  and  an  extensive  petechial  eruption  which  extended  over  the 
whole  body.  The  case  terminated  fatally  within  forty-eight  hours  from 
the  onset.  It  was  recorded  as  doubtful  variola.  Post-mortem  evidence 
showed  hemorrhage  into  both  suprarenal  glands.  Dr.  Andrews^  in  the 
Transactions  of  the  Pathological  Society  of  London,  reports  a  similar  case 
to  the  above,  in  a  well-nourished  female  child,  aged  one  year  and  three 
months,  who  was  unracdnated,  and  where  death  also  occurred  within 
forty-eight  hours.  Both  suprarenals  were  hemorrhagic.  A.  E.  Garrod 
and  J.  H.  Dr\sdale,'  in  the  same  Transactions,  refer  to  the  case  of 
an  unvaccinated  female  child,  aged  four  months,  who  was  brought  to 
the  hospital  dead,  covered  with  a  blotchy  purpuric  eruption.  Both 
adrenals  were  deep  purple  in  color,  and  were  found  to  be  hemorrhagic. 
Dr.  Batten,*  also  in  the  same  Transactions,  describes  the  case  of  a  male 
child,  aged  two  and  a  half  years,  which  had  been  attending  the  out- 
patient department  at  Great  Ormond  Street  Hospital  for  some  time, 
suflFering  from  Uchen  urticatus.  The  child  was  taken  suddenly  ill  with 
vomiting  and  diarrhoea.  Temperature  was  102°  F.  Knee-jerks  were 
exaggerated.  Temperature  rose  to  106°  F.  before  death,  which  occurred 
within  forty-eight  hours  from  the  onset  of  the  attack.  The  right  adrenal 
was  found  to  be  hemorrhagic,  but  the  left  was  normal.  Eustace  Talbot* 
reported  two  cases  in  the  St.  \Bartholomew' s  Hospital  Reports  for 
1900. 

Case  I. — A  well-nourished  child,  aged  five  months,  unvaccinated, 
was  brought  to  the  hospital  suffering  from  severe  abdominal  pain, 
vomiting,  and  convulsions  of  a  few  hours'  duration.  Temperature  was 
101°  F.  There  was  no  rash,  but  the  child  was  not  admitted,  as  it  was 
thought  that  the  case  was  probably  infectious.  About  four  hours  later 
the  mother  returned  to  tne  hospital  with  the  child  moribund,  and 
death  rapidly  supervened.  Post-mortem:  There  was  double  suprarenal 
hemorrhage. 
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Case  II. — A  well-nourished  child,  aged  five  months,  unvaccinated, 
was  suddenly  seized  with  vomiting,  abdominal  pain,  convulsions,  and  a 
temperature  of  101°  F.  There  was  no  rash.  Death  occurred  within 
twenty-four  hours  from  the  onset  of  the  illness.  Double  adrenal  hemor- 
rhage was  found  at  the  autopsy. 

Clive  Riviere**  recorded  four  cases  in  the  Transactions  of  the  Patho- 
logical Society  of  London.  The  children  were  all  under  the  age  of  twelve 
months.  Three  were  unvaccinated.  One  had  been  vaccinated  and 
showed  two  good  scars.  There  were  vomiting,  diarrhoea,  and  pyrexia, 
and  death  supervened  within  forty-eight  hours;  in  one  case  within 
twelve  hours.  In  every  case  there  was  hemorrhage  into  the  supra- 
renal gland. 

Graham  Little,'  in  the  British  Journal  of  Derinatology,  has  referred  to 
the  case  of  a  child,  aged  four  months,  which  was  admitted  to  St.  Bar- 
tholomew's Hospital  under  the  care  of  Sir  Dyce  Duckworth,  suffering 
from  a  purpuric  eruption  all  over  the  trunk  and  limbs.  There  was  some 
pyrexia.  The  child  was  rickety  and  was  unvaccinated.  Death  took 
place  within  twenty-four  hours  from  the  onset  of  the  illness.  Both 
suprarenal  glands  were  found  to  be  deep  purple  in  color. 

Another  case  of  great  interest  is  also  quoted  by  Graham  Little.'  A 
male  child,  aged  thirteen  months,  was  admitted  to  the  Royal  Free 
Hospital,  under  the  care  of  Dr.  Sainsbury.  There  was  a  diffuse  purpuric 
eruption  on  the  arms,  legs,  and  face;  also  conjunctivitis,  vomiting,  con- 
vulsions, cyanosis,  and  pyrexia  which  reached  108°  F.  just  before  death, 
which  took  place  within  twenty-four  hours  from  the  commencement  of 
the  illness.  There  was  a  large  hemorrhage  in  the  right  suprarenal 
gland.    The  left  contained  numerous  hemorrhages. 

This  practically  completes  the  list  of  these  extremely  interesting  cases 
in  which  the  diagnosis  has  caused  such  great  difficulty. 

What  is  the  nature  of  these  cases? 

First  and  foremost,  are  they  examples  of  fulminating  smallpox  f  This 
diagnosis  has  been  made  in  some  cases,  in  others  strongly  suspected. 

Fox,*  in  his  article  on  hemorrhagic  fulminating  smallpox,  says:  "It 
runs  its  course  precipitately  and  at  times  most  unexpectedly,  sometimes 
killing  the  patient  in  a  few  hours,  in  other  cases  not  completing  its 
career  until  the  fourth  or  fifth  day."  There  seems  to  be  an  entire 
absence  from  the  literature  of  smallpox  of  cases  similar  to  those  recorded 
above,  and  at  such  an  extremely  early  age.  It  is  stated  that  infants  are 
not  so  susceptible  to  smallpox  as  children  and  adults,  but  this  is  doubtful. 
Cases  of  fulminating  smallpox  often  have  extensive  purpura,  but  present 
none  of  the  characteristic  features  of  variola,  because  death  occurs  at 

*  These  cases  have  also  been  recorded  by  Graham  Little  in  the  British  Journal  of  Dermatol- 
ogy, and  by  Blaker  and  Bailey  in  the  British  Medical  Journal. 
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the  commencement  of  the  disease.  Practically  the  only  strong  evidence 
in  favor  of  smallpox  in  the  cases  under  discussion  rests  on  the  fact  that 
so  frequently  the  children  were  unvaccinated  (nine  cases  out  of  twelve 
recorded).  It  would  be  interesting  to  know,  however,  the  exact 
percentage  of  infants  who  are  brought  to  the  various  hospitals  vn- 
vaccinated.  There  is  nothing  else  in  the  clinical  history  of  the  cases 
which  is  not  perfectly  in  accordance  with  an  acute  bacterial  infection, 
fulminating  scarlet  fever,  or  measles,  etc. 

A  most  interesting  case  is  recorded  by  Fox,'  of  an  adult  male,  who 
died  within  twenty-four  hours  from  the  commencement  of  an  illness 
which  was  considered  to  be  hemorrhagic  scarlet  fever.  This  diagnosis 
was  afterward  found  to  be  incorrect,  as  a  friend  who  had  occupied 
the  same  room  developed  smallpox  within  a  fortnight.  This  is  one  of 
the  few  recorded  cases  in  adults  which  resembles  in  many  ways  the  cases 
described  above,  but  this  proved  to  be  infectious,  while  every  case  I 
have  collected  failed  to  convey  infection.  This  is  most  remarkable 
when  we  consider  the  overpopulated  districts  in  which  most  of  these 
children  lived.  MacCombie,'  in  his  article  on  smallpox  in  Allbutt's 
System  of  Medicine,  says:  "I  have  not  seen  this  fulminating  form, 
which  is  characterized  by  its  extreme  rarity,  rapid  onset  and  termination, 
and  by  high  temperature,  delirium,  coma,  and  collapse,  rapidly  ter- 
minating in  death  after  a  few  hours'  illness.  No  skin  hemorrhages  are 
seen,  only  visceral."  In  the  recorded  cases,  however,  skin  hemorrhages 
have  usually  occurred.  Lastly,  physicians  of  such  experience  as 
Osier"  and  Immermann"  do  not  refer  to  cases  similar  to  those  recorded 
in  this  paper  in  their  various  contributions  to  the  literature  of  small- 
pox. It  is  extremely  probable  that  we  are  dealing  with  an  acute 
toxaemia  of  unknown  origin,  quite  apart  from  any  acute  specific  fever. 

As  already  stated,  the  cause  of  the  disease  is  unknown.  In  one 
case,  however,  the  child  had  been  given  "some  sausage"  prior  to  the 
onset  of  the  illness.  This  suggests  the  possibility  of  a  gastrointestinal 
origin  in  some  cases. 

What  Arnaud  describes  as  the  "peritoneal"  type  closely  resembles 
the  cases  recorded  above,  except  that  the  children  were  older,  some  had 
been  vaccinated,  and  there  was  no  purpura.  In  fact,  in  most  examples 
of  this  class,  the  diagnosis  has  been  made  of  an  acute  lesion  in  the 
abdomen. 

About  two  years  ago  I  was  called  to  see  a  little  boy,  aged  three  years, 
who  died  with  symptoms  common  to  both  types  now  under  discussion. 
As  far  as  I  can  remember  the  history  was  as  follows:  A  woman  took 
her  two  little  boys  for  a  day's  excursion  into  the  country.  The  mother 
and  one  of  the  children  ate  a  pork  pie  on  the  journey  home.  Within  a 
few  hours  both  mother  and  son  were  seized  with  vomiting,  diarrhoea, 
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and  acute  abdominal  pain.  When  I  first  saw  the  child,  about  twelve 
hours  after  eating  the  pie,  he  had  a  high  temperature  (the  vomiting  and 
diarrhoea  had  now  stopped) ,  and  he  was  covered  with  a  diflFuse  purpuric 
eruptipn.  Death  supervened  within  twenty-four  hours  from  the  onset 
of  the  illness.  A  post-mortem  examination  was  not  allowed.  The 
mother  recovered  after  a  long  illness.  The  other  little  boy,  who  did  not 
take  any  pie,  was  unaffected.  Without  the  history  of  a  gastrointestinal 
infection  this  case  would  no  doubt  be  classed,  by  some  people,  among 
those  resembling  an  acute  specific  fever.  To  my  mind  it  serves  to  illus- 
trate that  we  are  not  always  dealing  with  one  class  of  cases,  but  only 
with  various  clinical  phenomena  dependent  on  one  main  pathological 
lesion,  adrenal  hemorrhage. 

A  history  of  food  poisoning  only  rarely  presents  itself  in  our  cases. 
In  ptomaine  poisoning  diffuse  purpura  appears  to  be  a  very  rare 
occurrence,  although  visceral  hemorrhages  have  frequently  been  re- 
corded. 

Goodhart  and  Still'"  report  cases  in  infants  of  a  week  old,  who  have 
died  quite  suddenly  with  severe  abdominal  pain  and  collapse.  At  the 
autopsies  hemorrhage  has  been  found  in  one  or  both  suprarenals, 
which  have  ruptured,  allowing  extravasation  of  blood  into  the  surround- 
ing tissues  and  peritoneal  cavity. 

Graham  Little'  has  recorded  cases  which  he  has  collected  from  the 
literature  associated  with  purpura,  but  where  the  symptoms  in  no  way 
resembled  an  acute  specific  fever. 

Perhaps  the  most  interesting  case  has  been  described  by  Arnaud." 
A  man,  aged  thirty-six  years,  was  admitted  to  hospital  in  a  state  of 
coma.  Cerebral  hemorrhage  was  diagnosed,  and  all  "other  causes" 
were  excluded,  so  far  as  it  was  possible  to  do  so. 

Post-mortem  Examination:  Both  suprarenals  were  practically  de- 
stroyed by  an  extensive  hemorrhage  into  the  gland  tissue.  All  other 
organs  were  found  to  be  normal.  This  case  is  the  best  example  in  the 
literature  of  adrenal  hemorrhage  presenting  such  symptoms  that  even 
in  competent  hands  a  diagnosis  was  made  of  a  lesion  of  the  central 
nervous  system. 

I  can  find  no  certain  examples  in  the  literature  of  the  asthenic  type  of 
Arnaud,  and  cases  which  belong  to  class  4  (of  my  classification)  will 
only  be  considered  from  a  pathological  standpoint. 

Etiology.  1.  In  most  cases  the  term  "idiopathic"  might  justly  be 
applied. 

2.  A  gastrointestinal  infection. 

3.  Very  common  occurrence  in  the  new^bom. 

4.  In  both  acute  and  chronic  lung  and  cardiac  disease,  and  in  con- 
vulsions; in  fact,  any  disease  which  is  known  to  produce  stagnation  of 
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the  blood  in  the  veins  or  a  marked  increase  of  blood  pressure  may  be 
associated  with  adrenal  hemorrhage. 

5.  Septicaemia,  pyaemia,  acute  miliary  tuberculosis,*  and  the  toxjemia 
from  severe  bums,  etc. 

6.  Congenital  syphilis.  It  would  have  been  a  matter  of  some  surprise 
if  congenital  sj'philis  had  been  omitted  from  the  list  of  causes,  but  there 
is  very  little  to  substantiate  the  opinion  held  by  some  observers  as  to 
the  importance  of  this  factor  in  adrenal  hemorrhage. 

7.  Blows  in  the  back,  fracture  of  the  spinal  column,  and  severe 
abdominal  lesions,  such  as  ruptured  liver,  etc. 

8.  The  so-called  blood  diseases — e.  g.,  scurvy,  etc. 

9.  Lastly,  adrenal  hemorrhage  is  sometimes  found  at  the  autopsies 
on  chronic  diseases  of  the  nervous  system-^^.  g.,  general  paralysis  of 
the  insane. 

Pathology.  Experimental  Evidence  on  Animals.  Roux  and  Yer- 
sin,"  by  injecting  diphtheria  bacilli  imder  the  skin  of  rabbits,  guinea- 
pigs,  and  pigeons,  induced  general  dilatation  of  bloodvessels,  congestion 
of  the  intestines  and  kidneys,  and,  almost  constantly  in  guinea-pigs, 
congestion,  and  less  often  hemorrhage  of  the  suprarenal  glands. 

Various  other  organisms  appear  to  produce  the  same  result — e.  g., 
Gaertner's  bacillus,  bacillus  pyocyaneus,  bacillus  mucus  capsulatus, 
pneumobacillus,  streptococcus  pyogenes,  and  the  bacillus  pestis,  etc. 

Bacteriology.  Considerable  importance  has  been  placed  by  some 
observers  on  the  fact  that  an  organism  has  been  found  in  the  blood  or 
tissues  after  death,  and  therefore  that  organism  has  produced  the  disease 
in  question.  To  say  the  least,  such  a  statement  is  likely  to  lead  to  a 
difference  of  opinion.  In  one  of  my  cases  the  staphylococcus  pyogenes 
aureus  and  albus  were  cultivated  from  the  heart  blood.  In  another  case 
I  obtained  the  pneumococcus  in  pure  culture  both  from  the  heart  blood 
and  also  from  the  suprarenal  glands.  Drjsdale  found  the  "  strepto- 
coccus" in  one  of  Talbot's  cases.  Riviere  isolated  the  bacillus  coli 
communis  from  the  splenic  blood  and  a  saprophyte  from  the  heart 
blood  in  one  of  his  cases.  Riesman  found  at  the  autopsies  on  sLx 
newborn  children  who  had  adrenal  hemorrhage  the  staphylococcus 
aureus  and  albus  in  the  spleen  and  right  suprarenal  of  one  case;  and 
in  three  of  the  other  cases  he  cultivated  the  staphylococcus  albus  and 
aureus  from  the  adrenal  glands.  In  every  other  recorded  case  of 
adrenal  hemorrhage,  from  which  a  bacteriological  examination  was 
made,  the  results  proved  to  be  negative.  It  is  possible  that  the 
'reptococcus  found  in  one  of  the  cases,  and  the  pneiunococcus  in 


*  Still  reported  a  case  of  a  male  child,  aged  fourteen  montba,  wbo  died  of  acute  miliary 
taberculpsis  and  hemorrhage  into  the  left  adrenal  gland.    There  was  no  parpnra. 
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another,  may  have  had  some  important  bearing  on  the  causation  of  the 
disease,  but  the  results  are  not  by  any  means  proof  positive. 

When  we  consider  the  numerous  organisms  which  produce  adrenal 
hemorrhage  experimentally  in  animals,  it  is  not  unlikely  that  we  shall 
find  a  parallel  in  the  human  subject. 

Lately  I  have  examined  carefully  the  condition  of  the  adrenal  glands 
in  several  cases  of  bronchopneumonia  and  general  pneumococcic  infec- 
tion in  children,  but  have  not  found  a  single  example  of  adrenal  hemor- 
rhage. Congestion  might  be  described  in  one  or  two  cases,  but  when 
we  consider  the  delicate  structure  of  the  medulla  of  the  suprarenal  and 
the  congestion  likely  to  result  from  the  mechanical  effects  due  to  con- 
solidation of  the  lungs,  absolutely  no  importance  can  be  placed  on  such 
results.  Again,  a  boy  was  admitted  to  the  East  London  Hospital  for 
Children  with  infective  periostitis  of  the  left  radius  and  tibia,  due  to 
the  staphylococcus  aureus.  At  the  autopsy  pinpoint  abscesses  were 
found  in  practically  every  organ,  and  the  staphylococcus  aureus  and 
albus  were  obtained  from  the  heart  blood,  spleen,  and  kidneys.  The 
suprarenal  glands  appeared  to  be  fatty  to  the  naked  eye,  otherwise 
normal.  Microscopically  two  small  hemorrhages  were  seen  in  one  of 
the  adrenal  glands,  and  both  glands  would  possibly  be  described  by 
some  writers  as  congested,  but  there  was  no  fatty  change.  Undoubted 
adrenal  hemorrhage  was  seen  in  two  cases  which  died  with  marked 
cyanosis  from  cardiac  disease,  but  this  is  probably  a  very  common 
occurrence,  and  of  no  interest. 

Two  cases  have  been  already  reported  of  adrenal  hemorrhage  asso- 
ciated with  burns.  The  first  case  was  described  by  Churton,'®  of  double 
adrenal  hemorrhage  which  followed  on  a  severe  burn.  The  other,  by 
Arnaud,'^  of  a  girl,  aged  seventeen  years,  who  was  found  to  have  a  large 
hemorrhage  into  the  medulla  of  the  right  gland,  but  the  left  gland  was 
normal.  There  was  no  bacteriological  examination  made  in  either  case. 
The  last-named  writer  also  refers  to  two  cases  of  liver  abscess,  one 
due  to  a  suppuration  of  a  hydatid  cyst,  the  other  post-dysenteric,  asso- 
ciated with  adrenal  hemorrhage.  In  the  latter  case  there  was  also 
phlebitis  and  thrombosis  of  the  left  suprarenal  vein. 

Morbid  Anatomy.  The  following  is  probably  the  most  suitable 
classification : 

1.  The  whole  gland  or  glands  are  converted  into  "blood  sacs,"  with 
occasional  extravasation  into  the  surrounding  tissues.* 

2.  A  hemorrhage  may  occupy  the  medulla  of  the  gland,  but  the 
cortex  is  spared,  except  for  a  few  red  corpuscles  scattered  between  the 
columns  of  adrenal  cells.* 

*  Thrombosis  of  the  adrenal  vein  may  be  met  with  in  either  class  of  cases. 
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3.  Scattered  hemorrhages  into  the  gland  substance,  chiefly  in  the 
medulla,  with  little  destruction  of  the  parenchyma. 

I  have  not  referred  here  to  congestion  of  the  adrenal  glands.  There 
is  no  doubt  that  it  is  very  hard  to  decide  what  should  be  justly  termed 
congestion.  The  medulla  has  such  a  rich  blood  supply,  and  the  vessels 
are  only,  so  to  speak,  blood  spaces,  that  anything  and  everything  may 
lead  to  what  is  termed  congestion.  It  is  quite  certain  that  it  occurs  very 
often  and  is  a  very  much  commoner  lesion  than  we  are  led  to  suppose. 
Amaud'"  fully  justifies  my  remarks;  he  says:  "The  frequency  of  vascular 
lesions  of  the  suprarenals  is  difficult  to  estimate,  as  unless  there  is 
bronzing  of  the  skin  the  examination  of  the  capsules  is  generally 
neglected.  It  would  certainly  be  found  to  be  less  rare  if  a  systematic 
examination  was  made."  In  a  himdred  post-mortem  examinations  he 
found  from  personal  observation  three  cases  which  showed  large  hemor- 
rhages into  the  adrenal  tissues;  eight  cases  with  smaller  hemorrhages 
which  were  identified  by  the  microscope,  and  lastly,  hypersemia  and 
congestion  in  eighteen  cases. 

Post-nwrtem  Appearances  of  the  Adrenal  Glands.  They  are  either 
swollen  and  deep  purple  color,  or  there  is  one  large  hemorrhage  \'isible 
to  the  naked  eye,  such  as  one  sees  in  any  other  part  of  the  body.  In 
some  cases  the  medulla  is  a  very  dark  red  and  entirely  composed  of 
blood  clot,  while  the  cortex  is  apparently  normal. 

Thrombosis  of  the  adrenal  vein  or  veins  has  been  noted  in  some  cases, 
but  it  is  important  to  examine  the  vessels  in  every  positive  or  suspected 
case.  This  can  be  readily  accomplished  by  putting  the  tissues  on  the 
stretch,  when  the  bloodvessels  will  be  plainly  seen. 

From  the  recorded  cases  the  right  gland  appears  to  be  more  often 
affected  than  the  left.  Mattel''  considers  that  this  may  be  due  to  either 
of  two  causes:  (1)  that  the  right  adrenal  vein  opens  directly  into  the 
inferior  vena  cava,  or  (2)  that  the  gland  is  compressed  between  the 
liver  and  the  vertebral  column. 

Lastly,  what  is  the  relation  of  adrenal  hemorrhage  to  Addison's  dis- 
ease? 

When  we  come  to  think  of  the  extremely  high  death  rate  which  is 
probably  associated  with  the  former  disease,  it  is  unlikely  that  there  are 
many  cases  of  Addison's  disease  which  are  primarily  due  to  a  vascular 
lesion  of  the  adrenal  glands  apart  from  tubercle.  There  is  only  one 
place  where  we  are  able  to  diagnose  adrenal  hemorrhage  with  any  degree 
of  certainty,  viz.,  the  post-mortem  room. 

Pigmentation  is  one  of  the  cardinal  signs  of  Addison's  disease,  and 
purpura  is  very  commonly  associated  with  adrenal  hemorrhage;  possibly 
purpura  stands  in  the  same  relation  to  acute  destruction  of  the  adrenals, 
as  pigmentation  does  to  chronic.     These  two  clinical  phenomena  seem 
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to  me  to  be  the  most  important  points  in  the  association  of  the  two 
diseases. 

Rolleston/*  in  Allbutt's  System  of  Medicine,  says:  "Suprarenal  hem- 
orrhage has  been  associated  with  Addison's  disease."  Again,  Hektoen'^ 
remarks :  "The  substitution  of  the  blood  clot  by  connective  tissue  might 
lead  to  induration  and  contraction,  with  atrophy  of  the  medulla,  which, 
if  bilateral,  might  suspend  the  internal  secretion  and  lead  to  Addison's 
disease."  There  may  be  a  very  slow  destruction  of  the  glands  by  hemor- 
rhage, and,  as  a  result,  fibrosis,  with  the  production  of  Addison's  disease; 
but  if  this  rarely  does  occur,  it  must  be  very  rare.  Everything  tends  to 
show  that  the  large  majority  of  cases  of  adrenal  hemorrhage  are  very 
acute,  and  terminate 'fatally  long  before  there  is  time  for  true  Addison's 
disease  to  develop. 

In  conclusion,  my  best  thanks  are  due  to  Drs.  Eustace  Smith  and 
Coutts  for  the  loan  of  their  cases,  and  also  to  Mr.  Keetley  for  permission 
to  make  use  of  the  notes  of  the  case  which  had  been  under  his  care. 

Keferences. 

1.  A.  F.  Valcker.    Pathological  Report.    Middlesex  Hospital  Reports,  1894-95. 

2.  F.  W.  Andrews.    Transactions  of  the  Pathological  Society  of  Ix)ndon,  1898,  vol.  xlix. 

3.  A.  E  Garrod  and  J.  H.  Drysdale.    Ibid. 

4.  Frederick  Batten.    Ibid. 

5.  Eustace  Talbot.    St.  Bartholomew's  Hospital  Reports  1900,  vol.  xxxvi.  pp.  209-211. 

6.  Olive  Riviere.    Transactions  of  the  Pathological  Society  of  London,  1902,  vol.  liii. 

7.  E.  Graham  Little.    British  Journal  of  Dermatology,  1901,  p.  451. 

8.  George  Henry  Fox.    Smallpox,  Part  I.,  1902. 

9.  MacCombie.    Allbutt's  System  of  Medicine,  vol.  ii.  p.  204. 

10.  Osier.    The  Initial  Rashes  of  Smallpox.    Montreal,  1876. 

11.  Immermann.    Variola.    Nothnagel's  Encyclopsedia,  American  Translation,  1902,  vol.  ii. 

12.  Franjois  Arnaud.    Les  Hemorragies  des  Capsules  surr<Jnales.    Archives  G(5n<5rales  de 
MC'dtcine,  1900. 

13.  Goodhart  and  Still.    Diseases  of  Children,  1902. 

14.  Roux  and  Yersin.    Annals  de  I'Institut  Pasteur,  Juin.  1889,  p.  273. 

15.  Ludvig  Hektoen.    Hektoen  and  Riesman's  Pathology,  1901,  vol.  ii.  p.  920. 

16.  T.  Churton.    Lancet,  1886,  vol.  i.  p.  248. 

17.  Mattel,  quoted  by  G.  S.  Hamil.    Archives  ot  Pediatrics,  February,  1901,  vol.  xviii. 

18.  H.  D.  Rolleston.    Allbutt's  System  of  Medicine,  vol.  iv.  p  568. 

19.  G.  F.  Still.    Transactions  of  the  Pathological  Society  of  London,  1898,  vol.  xlix. 


REVIEWS. 


A  System  of  Phtsiologic  Therapeutics.  Edited  by  Solomon 
SoLis  CoHEX,  A.M.,  M.D.,  Professor  of  Medicine  and  Thera- 
peutics in  the  Philadelphia  PolycUnic;  Lecturer  on  Clinical  Medi- 
cine at  Jefferson  Medical  College;  Physician  to  the  Philadelphia 
Hospital  and  to  the  Rush  Hospital  for  Consumptives,  etc.  Vol.  IX. 
Hydrotherapy,  Thermotherapy,  Heliotherapy,  and  Phototherapy. 
Illustrated,  pp.  570.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1903. 

This  volume  contains  also  special  chapters  on  Balneology  and 
Crounotherapy,  notes  on  American  Springs,  Classification  and  Dis- 
tribution of  5lineral  ^yate^s  in  the  United  States,  SaUne  Irrigations 
and  Infusions,  and  on  cognate  subjects.  The  Physiologic  Basis  of 
Hydrotherapy  in  four  chapters,  wdth  a  brief  exposition  of  the  funda- 
mental principles  and  practical  applications  of  heliotherapy  and 
phototherapy  is  from  the  pen  of  Professor  Wilhelm  Winternitz,  than 
whom  no  one  ha^  enjoyed  a  larger  experience  with  or  greater 
enthusiasm  for  the  use  of  water  as  a  therapeutic  agent.  We  may 
accept  this  as  an  exposition  of  his  matured  experience  and  as  the 
strongest  argument  for  the  use  of  these  physical  agencies  which  can, 
at  this  time,  be  presented,  ^^^lile  the  practitioner  of  a  broader 
experience  may  admire  the  thoroughness  of  his  work  in  the  study 
of  the  physiological  facts,  and  may  assent  to  their  application  in 
therapeutics,  yet  he  may  differ  as  to  their  applicability  to  the  needs 
of  daily  practice.  Moreover,  he  may  find  that  other  methods  will 
more  speedily,  more  pleasantly,  and  more  surely  yield  better  or  at 
least  equally  good  results.  Should  he  reach  this  conclusion,  then 
physical  agencies  will  still  find  a  place  in  his  therapeutic  equipment 
but  as  adjuvants.  This  position  is  still  tenable  and  in  consonance 
with  a  thorough  appreciation  of  the  valuable  work  which  the  author 
has  done.  To  say  that  this  section  is  the  most  forcible  presentation 
of  the  subject,  from  the  philosophical  standpoint  with  which  we  are 
familiar,  is  but  to  give  the  author  his  just  due.  Dr.  Alois  Strasser 
presents  the  technique  and  methods  of  hydrotherapy  in  a  thoroughly 
practical  manner  and  with  painstaking  detail :  a  fitting  sequence  to 
Winternitz.  Special  hydrotherapy  by  Dr.  B.  Buxbaum  considers 
symptoms  and  diseases,  how  these  methods  must  be  varied,  and 
offers  some  statements  as  to  the  results  which  may  be  expected. 
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He  is  optimistic,  as  an  advocate  should  be;  dogmatic  even  to  the 
point  of  compelling  attention.  To  this  section  supplemental  chap- 
ters by  Dr.  T.  H,  Kellogg  on  "Heliotherapy,  Phototherapy,  and 
Thermotherapy,"  and  by  Dr.  Harvey  Gushing  on  "Saline  Infu- 
sions and  Irrigations,"  are  added.  Of  the  first  we  may  say  that  it 
is  interesting,  instructive,  and,  based  on  the  great  opportunities  to 
be  found  in  a  large  and  favorably  known  institution,  thoroughly 
practical.  Of  the  last  so  much  has  been  done  in  this  line,  both  at 
home  and  abroad,  that  a  thorough  acquaintance  with  the  litera- 
ture, which  is  here  shown,  has  entailed  an  enormous  demand 
upon  the  author's  time  and  patience.  We  believe  that  the  physi- 
cian and  surgeon  will  find  this  the  best  presentation  of  the  sub- 
ject, and  we  have  in  mind  the  excellent  work  of  both  Kemp  and 
Dawbarn. 

"Balneology  and  Crounotherapy "  is  written  by  Professor  E. 
Heinrich  Kisch.  This  section  has  for  its  introductory  chapter  a 
dissertation  on  the  "  Classification  of  Mineral  Waters,"  by  Dr.  Albert 
C.  Peale,  which  leads  to  a  more  intelligent  understanding  of  what 
may  be  anticipated  and  as  well  a  broader  view  of  this  rather  neglected 
subject.  In  order  that  resources  at  our  doors  may  receive  proper 
attention  the  services  of  the  well-known  writer,  Dr.  Guy  Hinsdale, 
have  been  levied  upon.  The  result  of  these  combined  efforts  is  in 
the  highest  degree  satisfactory,  and,  whether  in  enumeration  or  in 
claimed  efficiency,  nothing  to  be  desired  is  left  for  the  most  patriotic 
reader,  and  yet  foreign-bath  methods  and  drinking-cure  plans  are 
fully  presented.  If  our  nosological  catalogue  may  seem  unduly  long, 
certainly  the  list  of  j)laces  and  resources  can  rival  it.  In  fact,  this 
section  compares  favorably  with  works  especially  devoted  to  this 
particular  subject.  The  translation  is  satisfactory,  and  to  Dr. 
Augustus  A.  Eshner  much  credit  is  due.  That  such  words  as 
"explicable"  (p.  149)  have  crept  into  the  text  is  pardonable  when 
the  peculiarities  of  idiom  are  at  times  perplexing.  In  this  volume 
the  editor  is  more  in  evidence.  First  he  very  properly  objects  to 
the  hybrid  "  Grounotherapy "  and  suggests  "Loutrotherapy"  as  an 
improvement,  and  with  this  we  agree.  Secondly,  in  the  Appendix 
he  offers  "Additional  Methods  of  the  Therapeutic  Use  of  Water, 
Heat,  Gold,  Light,  and  Mineral  Baths."  This  adds  much  to  the 
value  of  the  book,  and  could  readily  have  been  made  still  more 
indicative  of  what  has  been  accomplished  in  this  country  in  the 
way  of  simplification  and  adaptability.  Others,  whose  work  is  not 
mentioned,  have  made  important  contributions,  and  even  if  their 
writings  lack  dogmatism  their  influence  has  been  none  ^  the  less 
important.  Of  volumes  presenting  much  excellence  we  would  single 
out  this  as  one  which  has  impressed  itself  upon  us,  not  from  the 
importance  of  the  subject,  but  rather  from  the  thoroughness  with 
which  the  methods  are  illustrated  and  the  ability  shown  in  its 
presentation.  R.  W.  W. 
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Hypnotism:  its  History,  Practice,  and  Theory.    By  J.  Milne 
Bramwell,  M.B.,  CM.    London:  Grant  Richards,  1903. 

Whatever  one's  opinion  concerning  the  usefulness  of  hypnotism 
may  be,  this  is  a  very  interesting  book.  It  is,  of  course,  written  by 
a  man  biased  in  favor  of  his  subject,  but  that  is  characteristic  of 
the  majority  of  the  books  written  on  the  subject.  Judicial  calm  is 
not  to  be  expected,  or  at  least  is  very  rarely  met  with,  in  the  dis- 
cussion of  a  matter  like  hypnotism.  Much  less  claim  of  its  thera- 
peutic value  is  made  in  this  book  than  in  many  others.  The 
historical  chapter  is  very  entertaining  and  contains  quite  a  number 
of  facts  not  mentioned  in  other  historical  sketches.  For  example, 
it  is  not  commonly  known  that  Herbert  Spencer  published  in  The 
Zoist  essays  "On  the  Situation  of  the  Organ  of  Ainativeness  "  and 
"A  Theory  Concerning  the  Organ  of  Wonder."  This,  to  be  sure, 
was  a  long  time  ago,  and  proves  only  that  even  geniuses  may 
sometimes  jump  the  wrong  way.  In  Bramwell's  opinion,  "the 
evidence  as  to  the  production  of  blistering  and  changes  of  tempera- 
ture by  suggestion  is  by  no  means  conclusive."  All  experiments  on 
clairvoyance  that  he  has  seen  he  regards  as  valueless,  an  opinion 
in  which  most  sober-minded  men  will  agree  with  him.  He  has 
found  nervous,  ill-balanced,  and  hysterical  people  the  most  difficult 
to  influence  by  hypnotism;  healthy  people  who  possessed  the  power 
of  mental  concentration  the  easiest.  He  thinks  that  apparent 
hypnosis  in  animals  is  often  if  not  always  really  a  willed  simulation 
of  death  for  purposes  of  protection.  He  believes  the  greatest  thera- 
peutic use  of  hypnotism  is  in  functional  nervous  diseases.  There 
is  a  quite  long  chapter  on  the  theories  of  hypnotism.  Everyone 
interested  in  the  subject  should  read  this  book.  C.  W^.  B. 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances,  Discov- 
eries, and  Improvements  in  the  Medical  and  Surgical  Sciences. 
Edited  by  Hobart  Amory  Hare,  M.D.;  assisted  by  H.  R.  M. 
Landis,  M.D.  Vol.  III.,  September,  1903 :  Diseases  of  the  Thorax 
and  its  Viscera,  including  the  Heart,  Lungs,  and  Bloodvessels; 
Dermatology  and  Syphilis;  Diseases  of  the  Nervous  System; 
Obstetrics,  Philadelphia  and  New  York:  I^a  Brothers  &  Co.,- 
1903. 

This  issue  of  this  valuable  quarterly  contains  four  most  important 
sections,  namely,  those  on  Diseases  of  the  Thorax  and  its  Viscera, 
including  the  Heart,  Lungs,  and  Bloodvessels,  by  WiUiam  Ewart, 
M.D.,  F.R.C.P.;  that  on  Dermatology  and  Syphilis,  by  William  S, 
Gottheili  M.D.;  on  Diseases  of  the  Nervous  System,  by  William  G. 
Spiller,  M.D.,  and  on  Obstetrics,  by  Richard  C.  Norris,  M.D.    The 
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volume,  as  usual,  is  very  much  more  than  a  mere  year  book  of 
medical  literature.  Those  in  charge  of  its  various  departments 
are  qualified  to  write  ex  cathedra  on  the  subjects  committed  to  them. 
Instead  of  taking  all  the  current  articles  as  they  appear,  and  making 
abstracts  of  them,  the  editors  confine  their  attention  to  the  most 
important  contributions  which  have  appeared  during  the  year,  and 
discuss  them  in  such  a  way  as  to  present  what  is  really  valuable  in 
them  to  the  reader  in  an  available  form.  There  is  no  medical 
publication  which  has  more  thoroughly  earned  the  respect  and 
confidence  of  the  medical  profession,  and  which  more  thoroughly 
deserves  its  support  than  this  periodical,  which  has  so  long  main- 
tained its  pre-eminence  among  all  the  innumerable  year  books, 
epitomes,  and  annuals,  which  have  recently  endeavored  to  compete 
with  it. 

These  four  volumes  practically  constitute  a  text-book  of  medicine 
and  surgery,  ^appearing  revised  up  to  date  each  year.  They  are 
not  only  invaluable  for  reference  to  those  who  wish  to  write,  but 
they  furnish  the  practising  physician  with  information  on  all  subjects 
upon  which  he  may  desire  a  guide.  J.  H.  G, 


Disease  of  the  Pancreas  :  its  Cause  and  Nature.  By  Eugene 
L.  Opie,  M.D.,  Associate  in  Pathology,  Johns  Hopkins  Univer- 
sity; Fellow  of  the  Rockefeller  Institute  of  Medical  Research. 
Philadelphia  and  London:  J.  B.  Lippincott  Co.,  1903. 

The  author  has  devoted  this  book  almost  entirely  to  the  study 
of  the  conditions  peculiar  to  the  pancreas,  and  has  omitted  the  forms 
of  disease  common  to  many  other  organs.  Thus  he  avoids  descrip- 
tions of  acute  suppurative  lesions,  tuberculosis,  malignant  growths, 
etc.,  but  carefully  considers  hemorrhagic  and  gangrenous  pancrea- 
titis, hyaline  degeneration  with  and  without  involvement  of  the 
islands  of  Langerhans,  fat-necrosis,  the  relation  of  pathological 
change  in  the  pancreas  to  diabetes,  hsemochromatosis,  diab^te 
bronze.  The  author  goes  at  length  into  the  anatomy,  both  gross 
and  histological,  and  discusses  the  various  anomalies  of  the  pancreas, 
showing  the  relation  that  the  anatomy  and  even  the  anomalies  may 
have  to  disease,  especially  to  the  acute  forms  of  pancreatitis. 

Acute  pancreatitis  is  divided  into  two  forms,  acute  hemorrhagic 
and  gangrenous,  but  the  author  very  clearly  points  out  that  these 
forms  are  merely  different  degrees  of  the  same  process,  with  the 
same  etiological  factor  at  work.  Of  special  interest  is  the  ingenious 
theory  in  regard  to  the  production  of  acute  pancreatitis  by  the 
injection  of  bile  into  the  greater  pancreatic  duct. 

The  mechanism  of  this  process  is  explained  and  illustrated  by  a 
diagram.    The  author  considers  acute  pancreatitis  as  secondary  to 
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biliary  stone.  The  gallstone  is  passed  through  the  common  duct, 
arrives  at  the  duodenal  opening,  and  is  there  arrested  temporarily 
or  permanently.  In  those  cases  where  the  stone  is  of  such  size  that 
it  blocks  the  duodenal  opening  without  blocking  either  the  common 
biliary  duct  or  the  pancreatic  duct,  it  is  possible  for  bile  to  flow  or 
even  be  forced  directly  into  the  pancreatic  duct  with  resulting 
hemorrhagic  or  gangrenous  pancreatitis.  So  many  correlating  con- 
ditions must  be  fulfilled  to  produce  this  result  that  the  theory  amply 
accounts  for  the  rarity  of  the  disease. 

Of  the  chronic  forms  of  inflammation  of  the  pancreas,  two  are 
recognized,  namely,  the  interlobular  and  interacinar,  while  the 
author  gives  a  separate  chapter  to  a  chronic  hyaUne  degenerative 
process  confined  to  the  islands  of  Langerhans,  resulting  in  the  pro- 
duction of  an  unknown  substance,  and  associated  with  diabetes  in 
a  ver%'  large  percentage  of  cases.  The  weight  of  argument  backed 
by  post-mortem  findings  tends  to  prove  that  whatever  impairs  the 
heahh  of  the  islands  of  Langerhans  produces  diabetes  melhtus;  that 
the  interlobular  form  is  to  a  less  extent  a  factor,  as  there  is  in  this 
type  of  inflammation  small  tendency  until  late  in  the  disease  to 
involve  the  interacinar  islands.  The  interacinar  form  ranks  next 
as  a  causative  power,  while  hyaline  degeneration  primarily  attacking 
the  islands  has  the  highest  percentage  of  associated  diabetes.  The 
author  recognizes  that  in  more  than  half  of  all  cases  of  diabetes 
the  cause  lies  in  a  destructive  lesion  of  the  pancreas. 

The  volume  shows  evidence  of  much  work  carefully  done,  and 
the  author's  conclusions  are  arrived  at  by  solid  reasoning  from 
experiments  and  symptoms.  J.  X.  H. 


A  Nurses'  Handbook  of  Obstetrics,  for  Use  in  Training 
Schools.  By  Joseph  Brown  Cooke,  M.D.  Philadelphia: 
J.  B.  Lippincott  Co.,  1903. 

This  is  without  question  one  of  the  most  satisfactory  books  for 
nurses  yet  published.  As  the  author  remarks  in  his  preface,  there 
is  no  dearth  of  small  volumes  upon  this  subject,  but  most  of  the 
writers  have  attempted  to  speak  in  such  a  way  that  they  might 
appeal  to  the  patient  herself  even  more  than  to  the  nurse.  On  the  - 
other  hand,  the  present  volume  keeps  its  intent,  as  expressed  in  its 
title,  consistently  in  remembrance,  and  addresses  a  trained  audience 
exclusively.  It  is  most  clear,  yet  concise,  and  though  at  first  sight 
there  may  be  a  feeling  that  the  author  has  gone  a  little  too  deeply 
into  the  subject,  we  feel  sure  that  consideration  will  compel  agree- 
ment with  his  belief,  that  the  more  intelligent  the  nurse  is  theoreti- 
cally, the  greater  aid  she  will  be  to  the  physician  and  the  safer 
guardian  to  the  patient. 
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An  underlying  aim,  and  one  with  which  we  have  the  most  hearty 
agreement,  is  noticeable  throughout  the  book,  namely,  to  prepare 
the  nurse  to  cope  with  the  complications  which  may  arise  in  the 
absence  of  the  physician.  Let  it  not  be  understood  that  any 
encouragement  is  offered  to  influence  the  nurse  to  assume  undue 
responsibility,  since  in  no  instance  is  this  true,  the  intent  merely 
being  to  furnish  intelligent  "first  aid"  while  awaiting  the  doctor's 
arrival.  The  book  is  well  illustrated,  and  this  fact,  together  with 
the  appended  glossary,  enhances  its  value. 

One  of  the  noteworthy  features  is  the  chapter  upon  the  prepara- 
tion of  the  patient  for  labor,  together  with  its  armamentarium  as 
well  as  the  directions  for  the  preparations  of  instruments,  dressings, 
etc.,  for  major  obstetrical  operations. 

Throughout  the  book  the  necessity  for  asepsis  is  emphasized, 
though  the  value  of  the  rubber  glove  is  not  dwelt  upon. 

We  can  most  heartily  recommend  the  book  to  the  attention  of  all 
superintendents  of  training  schools.  W.  R.  N. 


The  Practical  Medicine  Series  of  Year  Books.  Edited  by 
GusTAVUS  P.  Head,  M.D.,  Professor  of  Laryngology  and  Rhin- 
ology,  Chicago  Post-Graduate  Medical  School.  Vol.  VIIL, 
pp.  326.     Chicago:  The  Year  Book  Publishers,  1903. 

This  volume  has  for  its  subjects  Materia  Medica  and  Thera- 
peutics, Preventive  Medicine,  Climatology,  Suggestive  Therapeu- 
tics, and  Forensic  Medicine;  and  for  authors  George  F.  Butler, 
Henry  B.  Favill,  Norman  Bridge,  Daniel  R.  Brower,  and  Harold 
N.  Moyer.  Over  other  Year  Books  this  series  presents  the  advan- 
tage of  small  size  and  more  frequent  appearance,  containing  about 
the  same  material,  the  value  of  all  consisting  in  careful  selection, 
accurate  perspective,  and  judicial  comments.  For  convenience  of 
reference  it  would  be  well  if  the  year  could  be  gathered  into  one 
volume  with  an  accurate  and  complete  index;  for  reading  perhaps 
the  present  is  more  advantageous.  The  collaborators  have  attacked 
their  task  with  commendable  thoroughness,  and,  while  the  careful 
reader  will  find  but  little  with  which  he  is  familiar,  perhaps  repe- 
tition will  fix  it  more  indelibly  upon  his  memory.  The  sub-editor's 
judgment  may  not  always  accord  with  that  of  the  reviewer  as  to 
the  importance  of  work,  and  he  might  even  suggest  that  it  be 
brought  down  to  a  later  date.  However,  the  results  are  good,  and 
as  a  review  it  may  take  its  place  with  others  and  find  its  sphere 
of  usefulness.  As  we  recall  some  of  the  earlier  volumes,  the  press- 
work  and  paper  have  improved  to  the  point  where,  like  the  contents, 
they  are  satisfactory.  R.  W.  W. 
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A  ^LvNUAL  OF  Obstetrics.  By  A.  F.  A.  King,  A.M.,  M.D., 
Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in 
the  Medical  Department  of  the  Columbian  University,  Wash- 
ington, D.  C,  and  in  the  University  of  Vermont,  etc.;  Ninth 
Edition.    New  York  and  Philadelphia:  Lea  Brothers  &  Co.,  1903. 

A  REVIEW  of  this  well-known  work  seems  hardly  to  be  required. 
Few,  if  any,  students  are  unacquainted  with  the  work,  and  its 
popularity  is  evidenced  by  the  appearance  of  this,  the  ninth  edition 
since  1882.  Its  size  has  been  gradually  enlarged  until  at  present 
it  comprises  a  volume  of  over  six  hundred  pages,  an  increase  of 
two  hundred  pages  since  the  fourth  edition  was  pubhshed.  The 
advance  made  by  medical  science  during  the  past  twenty  years  has 
compelled  the  introduction  of  considerable  new  material  as  well  as 
the  practical  rewriting  of  the  chapter  on  Puerperal  Septicaemia.  W^e 
can,  from  our  own  personal  experience  as  a  student,  most  heartily 
recommend  the  work.  W^.  R.  N. 


IxTERXATioNAL  Clixics.  Edited  by  A.  O.  J.  Kelly,  A.M.,  M.D., 
of  Philadelphia,  Pa.,  U.  S.  A.,  with  the  aid  of  Collaborators  and 
Correspondents.  Vol.  II.,  pp.  311.  Thirteenth  Series.  Phila- 
delphia: J.  B.  Lippincott  Co.,  1903. 

The  present  volume  opens  with  an  excellent  symposium  on  the 
Sununer  Diarrhoeas  of  Children,"  in  which  the  subject  is  presented 
from  the  viewjx>ints  of  bacteriology,  pathology,  symptomatology, 
and  therapeutics.  It  is  well  balanced,  temperate  in  statement, 
instructive,  and  comprehensive,  well  worthy  of  the  names  it  bears: 
Conn,  Hand  (Jr.),  Cotton,  Westcott,  Nicoll  (Jr.),  and  Marfan.  Dis- 
ease of  the  Pancreas,  of  which  the  medical  aspect  is  taken  up  by 
Opie  and  the  surgical  by  Deaver  and  ^liiller,  is  creditable  to  the 
authors.  Here  we  find  well-knovMi  opinions  reiterated,  but  in 
condensed  form,  and  yet  from  both  sides  the  facts  as  presented  are 
easily  grasped  and  the  importance  of  a  comparatively  new  subject 
demands  its  acquisition.  Treatment  is  introduced  by  Levi  on 
"Trunecek's  Serum  in  Arteriosclerosis."  Although  his  claims  are 
perhaps  too  much  tinged  with  enthusiasm,  yet  the  insidious  char- 
acter of  the  condition,  its  widespread  and  unfortunate  results  when 
fully  developed,  and  its  baneful  effects  as  a  complication  urge  the 
fullest  investigation  of  any  method  which  may  promise  anything  of 
arrest  or  mitigation.  Gaston's  short  "Practical  Notes  on  the 
Prophylactic  and  Curative  Treatment  of  Influenza,  Malaria,  Ery- 
sipelas, and  Ozaena"  are  correctly  entitled.  Bouchard  pleads  for 
local,  when  possible,  in  contradistinction  to  general  medication,  and 
cites  numerous  instances  in  which  normal  tissues  may  be  spared 
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inundations  of  active  medicaments.  His  list  might  be  advantage- 
ously further  extended.  Taylor  recapitulates  the  indications  for 
and  conduct  of  the  rest  treatment.  Even  if  verbose,  this  is  a  good 
presentation  of  the  subject,  and  for  those  to  whom  the  master's 
writings  are  not  familiar  its  study  is  to  be  commended.  In  the 
"Etiology,  Prevention,  and  Treatment  of  a  Common  Cold"  Haig 
adjusts  his  theories  to  a  practical  end,  although  certain  difficulties 
in  the  way  of  full  acceptance  suggest  themselves.  The  remainder 
of  Medicine  is  devoted  to  the  heart,  and  Bishop,  Poynton,  and  the 
always  instructive  Satterthwaite  present  excellent  papers.  Surgery 
covers  Hemorrhoids  (Gay),  Abdominopelvic  Diagnosis  (Bishop), 
and  Traumatic  Epilepsy  (Roncali),  each  adequately  presented, 
although  containing  nothing  of  novelty.  Hamilton  traverses  the 
question  of  "  Cirrhosis  of  the  Liver  in  Children,"  insisting  upon  the 
role  of  certain  infectious  diseases  as  causative  agents.  With  his 
opinions  we  are  in  accord,  and  would  suggest  a  reading  of  the 
remarkable  work  of  Boix  in  this  connection,  which  demonstrates  the 
influence  of  other  agents,  some  of  which  may  come  into  the  life- 
history  of  the  child.  In  Obstetrics  and  Gynecology  Goffe  on 
"Sterility,"  Lockyer  on  "Ectopic  Gestation,"  and  Palmer  on 
"Cervical  Lacerations"  are  particularly  satisfactory.  The  single 
paper  on  Ophthalmology  is  by  Landolt  on  "Surgical  Intervention 
in  Paralysis  of  the  Ocular  Muscles." 

We  have  noted  the  articles  in  this  volume  in  extenso  because  all 
possess  so  great  merit  that  omission  would  be  unjust  to  author  and 
editor.  The  standard,  high  as  it  was,  set  by  the  new  editor  is  fully 
maintaine'd,  and  we  trust  that  others  will  find  the  same  pleasure 
and  profit  in  its  reading  which  we  have  experienced  and  gained. 

R.  W.  W. 


The  Medical  Epitome  Series.  Medical  Jurisprudence:  a 
Manual  for  Students  and  Practitioners.  By  Edwin 
Waller  Dwight,  M.D.,  Instructor  in  Legal  Medicine,  Harvard 
University.  Series  edited  by  V.  C.  Pedersen,  A.M.,  M.D. 
Philadelphia  and  New  York:  Lea  Brothers  &  Co. 

The  difficulties  of  preparing  a  brief  manual  which  rises  above 
the  level  of  a  quiz  compend,  yet  answers  the  same  purpose,  and  in 
which  the  essential  facts  concerning  the  subject  are  stated  shortly 
and  intelligently,  are  manifest;  but  notwithstanding  these  difficulties 
the  present  number  of  the  Epitome  Series  fulfils  the  required  con- 
ditions and  fully  realizes  the  editor's  hopes.  The  text  is  continuous, 
but  so  paragraphed  that  any  division  of  a  subject  may  be  readily 
referred  to;  while  at  the  end  of  each  chapter  is  placed  a  series  of 
questions,  thus  rendering  the  book  suitable  for  quizzing.     The 
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volume  opens  with  a  short  chapter  on  the  general  principles  of 
medical  jurisprudence,  after  which  follow  chapters  on  special 
divisions  of  the  subject.  AVhenever  it  has  been  possible,  tables  have 
been  inserted.  Although  many  tables  and  much  space  have  been 
devoted  to  the  distinguishing  features  between  human  and  animal 
blood,  no  mention  is  made  of  the  newer  methods  for  diagnosing 
human  blood  by  the  action  of  the  anti-bodies.  W.  T.  L. 


The  Medical  Epitome  Series.  Microscopy  axd  B ACTERioLocrr : 
A  ]Manual  for  Stltdents  and  Practitioners.  By  P.  E. 
Archixard,  A.m.,  M.D.,  Demonstrator  of  Microscopy  and 
Bacteriology,  Tulane  University  of  Louisiana,  Medical  Depart- 
ment. Senes  Edited  by  V.  C*  Pedersen,  A.M.,  M.D.  Phila- 
delphia and  New  York:  Lea  Brothers  &  Co. 

In  a  book  of  this  size  and  scop>e  it  is  scarcely  possible  and  indeed 
hardly  desirable  to  do  more  than  state  the  essential  facts  and 
accepted  doctrines  concerning  the  subject.  The  present  work, 
therefore,  represents  in  a  way  an  abstract  of  the  larger  and  standard 
text-books  upon  bacteriology  and  furnishes  the  outlines  for  a  more 
extended  and  precise  study  of  the  subject.  The  first  part  of  the 
book  is  devoted  to  a  short  re^^ew  of  the  fundamental  principles  of 
bacteriology  and  to  a  description  of  the  more  common  technical 
procedures,  under  which  are  included  the  preparation  of  media, 
sterilization,  and  a  few  staining  methods;  the  later  portions,  on 
the  other  hand,  deal  with  the  morphological  and  physiological  char- 
acteristics of  most  of  the  important  pathogenic  bacteria.  The  B. 
dysenterise  receives  due  recognition.  At  the  end  of  each  chapter 
is  appended  a  series  of  questions,  which  adapts  the  book  for  quizzing. 
There  are  74  illustrations,  among  which  are  a  few  borrowed  from 
Abbott's  excellent  plates.  W.  T.  L. 


A  Manual  of  Bacteriology.  For  Studen-ts  \xd  Physicians. 
By  Fred.  C.  Zapfe,  ^I.D.,  Professor  of  Histology  in  the  College 
of  Physicians  and  Surgeons,  and  Professor  of  Pathology,  Bacte- 
riology, and  Hygiene  in  the  Ilhnois  Medical  College,  Chicago. 
Lea's  Series  of  Pocket  Text-books,  edited  by  Bern.  B.  Gal- 
laudet,  M.D. 

The  selective  faculty  necessary  in  the  preparation  of  as  con- 
densed a  manual  as  the  members  of  this  series  necessarily  must  be 
has  been  on  the  whole  judiciously  exercised  in  the  present  instance. 
Methods  of  steriUzation  and  its  surgical  importance,  the  preparation 
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of  culture  media,  staining  and  culture  methods,  and  the  technique 
of  animal  inoculation  and  post-mortem  examination  are  treated 
with  sufficient  detail;  and  the  description  of  bacteria,  particularly 
those  which  are  clinically  most  important,  leaves  nothing  to  be 
desired,  while  the  plates  and  engravings  are  excellent  and  well 
chosen.  Theoretical  (questions,  on  the  other  hand,  are  put  off  in 
a  most  cursory  fashion,  the  section  devoted  to  such  a  subject  as 
immunity,  for  example,  being  little  more  than  an  expanded  glossary 
of  technical  terms,  or  at  best  a  suggestive  list  of  subjects  for  the 
student's  guidance.  In  the  discussion  of  antitoxins  and  other  bac- 
teriological products  employed  for  therapeutic  purposes  the  author 
strikes  a  conservative  note;  diphtheria  is  still,  in  s})ite  of  much  good 
experimental  work  that  has  been  done  in  this  line,  the  only  disease 
in  which  positive  results  can  be  expected  from  the  use  of  antitoxin. 
The  text  contains  certain  discrepancies  that  cannot  fail  to  perplex 
the  student  and  seem  to  call  for  some  explanation.  Thus  on  page 
274  we  read  that  "thus  far  it  has  been  impossible  to  produce 
typhoid  fever  exf)erimentally  in  animals,"  and  later,  on  page  282, 
under  immunization,  that  "it  is  possible  to  immunize  animals 
against  typhoid."  Again,  the  assertion  on  page  256  that  "cholera 
is  pathogenic  for  men  only"  does  not  harmonize  with  the  statement 
that  "the  serum  of  the  blood  of  animals  that  have  recovered  from 
cholera  contains  a  substance  which  has  decided  bactericidal  prop- 
erties." We  assume  that  in  each  case  the  identical  disease  is  meant, 
and  if  so,  the  statements  either  require  revision  or  they  are  to  be 
taken  in  a  relative  sense  only..  Perhaps  the  looseness  of  statement 
may  be  partly  accounted  for  by  a  similar  laxity  in  the  use  of  words 
revealed,  for  example,  in  the  case  of  "tubercular"  and  "tubercu- 
lous," which  occur  synonymously — sometimes  in  the  same  sentence 
— yet  the  distinction  between  the  two  is  clear  and,  one  would  think, 
ought  to  appeal  with  special  force  to  a  pathologist.  "  Postmortemed" 
may  be  convenient,  but  is  scarcely  musical,  and  is  certainly  an 
avoidable  barbarism  that  ought  to  be  relegated  to  the  laboratory, 
where  it  was  presumably  evolved.  R.  M.  G. 


Ambulance  Work  and  Nursing.  A  Handbook  on  First  Aid  to  the 
Injured,  with  a  Section  on  Nursing,  etc.  Chicago:  W.  T.  Keener 
&  Co. 

No  pains  have  been  spared  to  make  this  work  attractive,  as  it  is 
handsomely  bound  in  cloth  and  gilt,  and  there  are  many  illustrations, 
for  the  most  part  from  photographs.  Particularly  good  are  those 
showing  the  different  methods  of  bandaging.  It  is  written  for  lay 
readers,  and  for  such  should  prove  of  interest  and  value,  though 
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for  the  professional  man  there  is  Httle  to  be  gleaned  from  its  pages. 
The  book  consists  of  some  chapters  on  anatomy  for  beginners, 
sections  on  first  aid  in  all  emergency  cases,  bandaging  and  rules  for 
transporting  patients,  including  the  litter  drill  as  used  in  England. 
The  work  is  e^^dently  intended  for  Enghsh  readers,  in  fact,  and  the 
section  on  nursing  is  in  many  respects  not  applicable  to  conditions 
existing  in  America.  G.  M.  C. 


Adexomyomk  des  Uterus:  aus  dem  Pathologisch-axatom. 
Arbeitex.  Herrn.  Geh.  med.  Rath  Dr.  Joh.\xxes  Ort  zu 
Feier  seines  25  jahrigen  Professoren-jubilaums  gewidmet  von  den 
Gottinger  Assistenten,  Schillern  und  Freunden.  Von  Thomas 
S.  CuLLEX,  M.D.,  Hiilfsprofessor  der  Gynakologie  au  der  Johns 
Hopkins  Universitat. 

Ix  a  carefully  worked  out  and  excellently  illustrated  monograph 
CuUen  discusses  the  pathological  histology,  etiology,  and  s^Tiip- 
tomatology  of  adenomyoma  of  the  uterus.  The  work  is  based  on 
an  exhaustive  and  accurate  study  of  19  cases  of  this  affection  which 
occurred  at  the  Johns  Hopkins  Hospital  among  700  instances  of 
myomata  of  the  uterus. 

The  class  of  tumors  under  discussion  is  divided  into  three  groups : 
I.  Adenomyomata    with    preservation    approximately  of    the 
normal  shape  of  the  uterus. 
II.  Subperitoneal  or  interligamentary  adenomyomata. 

III.  Submucous  adenomyomata. 

The  tumors  in  general  consist  of  a  growth  of  smooth  muscle  fibres 
arranged  in  bundles,  between  which  are  scattered  glands  and  ducts 
emliedded  in  a  stroma  exactly  like  that  of  the  normal  uterine  mucosa. 
The  glands  are  also  identical  with  the  glands  of  the  mucous  mem- 
Ijrane  Hning  the  uterine  canal.  In  the  first  class  of  cases,  where 
the  growth  extends  diffusely  through  the  uterine  wall,  the  muscle 
bundles  of  the  tumor  fuse  imperceptibly  with  the  muscle  bundles 
of  the  wall  of  the  uterus,  and  a  tlirect  connection  is  often  to  be  made 
out  between  the  glands  embe^lded  in  the  growth  antl  the  glands  of 
the  uterine  mucosa.  Frequently  several  glands  or  a  single  gland 
can  be  traced  as  it  makes  its  way  down  from  the  mucous  membrane 
between  the  muscle  bundles  into  the  adenomyomatous  growth;  and 
in  such  cases  a  small  amount  of  the  normal  stroma  of  the  mucosa 
surrounds  the  gland  and  isolates  it  from  the  muscular  tissue. 

C)ccasionaIly  small  cystic  spaces  are  seen  which  are  line<l  by  what 
iipj>ears  as  a  mucous  membrane  indistinguishable  from  the  normal 
uterine  mucosa,  while  in  the  subperitoneal  tumors  very  large  cysts 
may  occur,  the  cavities  of  which  are  filled,  as  a  rule,  with  bloody  or 
chocolate-colored  fluid.    The  origin  of  the  bloody  fluid  is  explainable 
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on  the  supposition  that  the  mucous  membrane  Hning  the  cysts 
undergoes  much  the  same  alterations  during  menstruation  as  the 
mucous  membrane  lining  the  uterine  cavity,  and  at  these  periods 
blood  escapes  into  the  cyst.  The  tumors  may  be  found  in  the  wall 
of  the  cervix  as  well  as  in  the  wall  of  the  uterus. 

The  origin  of  the  glandular  portion  of  the  growth  can  be  directly 
traced  to  the  mucous  membrane  of  the  uterus,  and  whether  the 
tumors  are  submucous,  subperitoneal,  or  ligamentary  in  position, 
the  glandular  portion  arises  from  some  part  of  the  Miillerian  duct. 
The  older  theory,  advanced  by  von  Recklinghausen,  that  the  remains 
of  the  Wolffian  body  furnish  tissue  from  which  the  glands  may 
spring,  is  no  longer  tenable,  and  the  author's  view  is  upheld  both 
from  a  study  of  his  own  cases  and  of  those  reported  recently  by 
others.  The  etiological  factor  concerned  in  the  production  of  the 
tumors  is  uncertain,  but  it  would  at  least  seem  that  the  myomatous 
portion  of  the  growth  develops  first,  just  as  adenocarcinomata  may 
arise  from  normal  uterine  mucosa,  so  they  may  take  their  origin 
from  the  glandular  islands  or  cysts  of  the  adenomyomata;  but 
the  tumors  themselves  are  essentially  benign,  as  can  be  demonstrated 
both  from  a  histological  standpoint  and  from  clinical  observations. 
The  symptomatology  is  dependent  in  large  part  upon  the  size  and 
position  of  the  tumors.  Menorrhagia  and  pain  in  the  back  are 
frequently  noted.  Other  symptoms  may  arise  from  pressure  pro- 
duced by  the  tumors.  The  condition  was  found  oftenest  in  women 
between  the  thirtieth  and  sixtieth  years  of  life.  The  prognosis  is 
good  even  after  partial  myomectomy.  W.  T.  L. 


" Golden  Rules"  Series.  For  Diseases  of  Children.  By  George 
Carpenter,  M.D.  Of  Hygiene.  By  F.  J.  Waldo,  M.D.  Of 
Aural  and  Nasal  Practice.  By  P.  R.  W.  de  Santi,  F.R.C.S.  Of 
Refraction.  By  Ernest  E.  Maddox,  M.D.  Bristol:  John 
Wright   &  Co. 

This  series  of  little  books,  none  of  them  exceeding  a  hundred 
pages  in  length,  is  an  attempt  to  present  in  the  most  concise  form 
some  of  the  more  important  principles  of  the  different  branches  of 
medicine  and  surgery  whereof  they  treat.  Their  authors  are  all  men 
of  experience  and  standing  in  the  profession,  and  they  have  suc- 
ceeded in  condensing  in  these  little  volumes  what  may  be  described 
(as  the  title  of  the  series  would  indicate)  as  the  absolutely  essential 
rules  of  practice  in  the  different  specialties.  It  may  be  truthfully 
said  of  them  that  while  much  is  left  out  that  might  with  value  have 
been  put  in,  there  is  nothing  inserted  which  should  have  been  left 
out.  They  are,  therefore,  of  much  more  value  to  the  student  than 
is  the  general  run  of  such  vest-pocket  companions,  F,  R,  P. 
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On  the  Production  of  Specific  Cjrbolytic  Sera  for  Thjnroid  and  Para- 
thyroid, with  Observations  on  the  Physiology  and  Pathology  of  the 
Parathyroid  Gland,  especially  in  its  Relation  to  Exophthalmic  Goitre. — 
In  1902  GoNTSCHARUKOV  claimed  that  he  had  been  able  to  produce  a 
specific  antithyroid  toxin  by  the  injection,  at  intervals  of  four  weeks, 
of  an  emulsion  of  dog's  thyroids  into  the  subcutaneous  tissue  of  a  sheep. 
By  the  injection  of  the  blood  serum  of  this  sheep,  which  died  during 
the  experiment,  into  the  circulation  of  other  dogs  certain  tetanic  symp- 
toms resulted  which  he  thought  indicated  the  existence  of  a  specific 
antithyroid  toxin. 

W.  G.  MacCallum  (Medical  News,  October  31,  1903,  p.  820)  con- 
ducted a  series  of  experiments  to  control  these  results.  He  points  out 
first  that  the  destruction  of  the  th}Toid  alone  produces  disturbances 
of  metabolism,  which  appear  slowly  and  are  characterized  by  the 
symptoms  known  as  myxoedema.  Destruction  of  the  parathyroid 
alone,  on  the  other  hand,  produces  the  acute  rapidly  fatal  nervous 
phenomena  which  have  so  long  been  thought  to  be  due  to  the  extirpation 
of  the  thyroid.  These  phenomena  are  tetany  and  polypnoea.  Until 
recent  years  the  early  fatal  results  following  thyroidectomy  had  been 
attributed  to  the  extirpation  of  the  thjToid,  while  in  reality  they  were 
due  to  removal  of  the  parathyroid  glands,  which  are  small  and  incon- 
picuous  and  usually  embedded  in  the  tissue  of  the  thyroid. 

In  his  investigation  MacCallum  made  repeated  injections  of  an  emul- 
sion of  dog's  parathyroids  into  the  peritoneal  cavities  of  geese.  At 
intervals  the  centrifugalized  serum  from  the  defibrinated  blood  of  these 
geese  was  injected  into  the  peritoneal  cavity  of  dogs.  The  symptoms 
produced  in  these  dogs  were  not  at  all  striking.     Emaciation  and  a 
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cachexia  developed  in  a  number  of  them.  These  symptoms,  however, 
occurred  also  in  dogs  injected  with  normal  geese  serum.  In  one  case 
convulsive  twitching  of  the  muscles  resulted  without  dyspnoea.  After 
the  injections  a  large  number  of  the  dogs  were  killed  at  varying  intervals 
and  their  thyroids  examined  histologically.  In  none  of  the  cases  could 
a  microscopic  change  be  made  out.  The  writer  therefore  concludes 
that  the  attempt  to  produce  a  cytotoxin  capable  of  destroying  the  cells 
of  the  thyroid  glands  in  situ  has  not  been  successful.  He  believes, 
however,  that  a  material  was  probably  produced  in  the  blood  of  the 
geese  capable  of  combining  with  the  normal  secretion  of  the  dog's 
thyroid  or  parathyroid  and  neutralizing  it,  thus  allowing  the  symptoms 
which  ordmarily  follow  extirpation  of  these  glands  to  occasionally 
appear  in  a  mild  degree.  MacCallum  thinks  that  his  experiments 
throw  considerable  doubt  on  Gontscharukov's  results,  at  least  on  the 
interpretation  of  them,  for  one  would  hot  expect  tetanic  contractions 
as  an  effect  of  the  destruction  of  the  thyroid  by  a  specific  serum. 

The  writer  was  led  by  the  above  work  to  carry  on  some  investigations 
with  the  view  of  determining  the  role  of  the  parathyroid  glands  under 
normal  conditions  and  in  disease.  Dogs  were  used  in  the  experiments. 
The  parathyroids  were  removed  in  a  number  of  animals.  The  symp- 
toms of  the  parathyroidectomized  animals  were  briefly  as  follows :  After 
symptoms  of  unrest,  with  slight  twitchings  of  the  muscles,  the  animal 
rapidly  develops  violent  tetanic  spasms.  It  experiences  difficulty  in 
walking  and  periodically  falls  to  the  floor  in  an  epileptiform  convulsion. 
There  is  marked  trismus,  and  the  eyes  appear  to  project  owing  to 
retraction  of  the  upper  lid.  The  respirations  are  greatly  increased, 
even  up  to  200  to  250  per  minute,  but  there  is  no  cyanosis.  There  was 
no  specially  increased  heart  action.  The  animal  may  die  at  the  height 
of  the  attack,  or  the  convulsions  may  gradually  become  less  violent, 
death  resulting  from  exhaustion. 

Three  problems  present  themselves :  (1)  Are  these  symptoms  due  to 
absence  of  some  necessary  secretion  of  the  parathyroid?  (2)  Are  they 
due  to  some  poison  produced  somewhere  in  the  body  and  circulating 
in  the  blood,  but  which,  in  the  normal  animal,  would  be  neutralized 
by  the  parathyroid  cells  themselves  or  by  their  secretions?  (3)  Is  this 
poison  absorbed  from  the  intestine;  is  it  the  result  of  metabolism  of 
certain  groups  of  cells,  or  is  it  the  product  of  muscle  or  nerve  metabolism  ? 
As  a  result  of  some  ingenious  experiments  the  writer  concludes  that 
while  it  seems  improbable  that  the  parathyroids  secrete  a  necessary 
material  which  is  circulated  in  the  blood,  the  lack  of  which  produces 
the  disturbances  described,  it  does  seem  probable  that  they  produce  a 
material  which  neutralizes  poisons  produced  elsewhere,  poisons  which 
if  not  so  neutralized  may  be  mechanically  washed  out  with  the  relief 
of  the  symptoms. 

The  parathyroids  were  shown  to  have  no  influence  on  nitrogen 
metabolism,  whereas  it  was  demonstrated  that  the  nitrogen  output  was 
markedly  affected  by  removal  of  the  thyroids. 

There  is  no  very  convincing  evidence  advanced  by  the  writer  to  show 
that  the  parathyroids  are  in  any  very  close  way  associated  with  the 
etiology  of  exophthalmic  goitre.  Parathyroidectomy  is  followed  by 
muscle  spasms,  and  muscle  tremor  is  a  symptom  of  exophthalmic  goitre. 
Occasionally  there  is  slight  prominence  of  the  eyes  following  the  oper- 
ation.    Further  than  this  tnere  is  no  particular  resemblance.     It  is 
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worthy  of  note,  however,  that  an  examination  of  the  parathyroids 
embedded  in  the  excised  th^Toid  glands  of  exophthahnic  goitre  patients 
all  showed  atrophy,  and  in  two  instances  the  glands  showed  ver}'  distinct 
degenerative  changes  in  the  parenchyma  cells  with  overgrowth  of  con- 
nective tissue. 


The  Thick-film  Process  for  the  Detection  of  Organisms  in  the  Blood. — 
RoxALD  Ross  {Thompson  Yates  and  Johnston  Laboratories  Report, 
1903,  vol.  v.,  part  I.,  p.  117)  uses  a  ven^  large  drop  of  blood  in  this 
method,  and  does  not  attempt  to  spread  the  blood  out  in  a  thin  layer 
on  the  cover-glass.  No  attempt  at  fixing  the  haemoglobin  is  made. 
The  thick  film  of  blood  on  the  slide  is  merely  dried,  and  then  ver}' 
gently  washed  with  water  until  all  color  has  disappeared.  For  staining 
purposes  only  aqueous  solutions  of  the  stains  are  used.  Ross  now  uses 
the  following  stock  formulae  for  staining:  (1)  Eosin,  1  gram;  water, 
1000  c.c.  (2)  Medicinal  methylene  blue,  10  grams;  sodium  carbonate, 
5  grams;  water,  1000  c.c.  After  washing  out  the  haemoglobin  as  de- 
scribed above,  a  drop  or  two  of  the  eosine  solution  is  now  placed  upon 
the  cover-glass  without  previous  drying,  and  allowed  to  remain  for  one 
minute.  Then  a  drop  or  two  of  the  methylene  blue  solution  is  run  on 
and  allowed  to  remain  for  fifteen  to  thirty  seconds.  Finally  the  cover- 
slip  is  washed  verj-  gently  with  a  stream  of  water  for  a  minute  or  two, 
dried  and  mounted  for  examination. 

Ross  uses  this  method  for  detecting  the  presence  of  malarial  organ- 
isms where  they  are  ver}'  few,  and  also  for  tri'panosoma.  In  one  case 
of  malaria  where  only  one  parasite  could  be  found  in  a  field  by  the 
old  method,  by  the  new  one  as  many  as  eighty  could  be  found.  The 
malarial  parasites  stain  blue  and  the  nuclear  chromatin  a  distinct  red.. 
The  red  cells  are  unstained,  owing  to  their  haemoglobin  being  washed 
out.  Bell  and  Laing  advocate  the  use  of  this  method  for  the  detection 
of  plague  bacilli  in  the  blood. 


The  Tendo-Achilles  Jerk  and  Other  Beflexes  in  Diabetes  Mellitus  — 
WiLLiAiisox  {Revieic  of  Neurology  and  Psychology,  October,  1903, 
p.  667)  states  that  in  diabetic  mellitus,  as  in  locomotor  ataxia,  the 
tendo- Achilles  jerks  may  disappear  before  the  knee-jerks  are  lost.  His 
results  in  the  examination  of  these  reflexes  in  50  diabetics  was  as  follows: 
(1)  In  19  both  Achilles-jerks  were  absent.  In  these  cases  both  knee- 
jerks  were  present  in  8;  one  present  and  one  absent  in  3;  both  absent 
in  8.  (2)  In  2  cases  one  Achilles-jerk  was  absent  and  oiie  present.  In 
these  cases  both  knee-jerks  were  present.  (3)  In  29  cases  both  Achilles- 
jerks  were  present.  In  this  series  both  knee-jerks  were  present  in  28, 
and  one  knee-jerk  present  and  one  absent  in  one. 

The  writer  points  out  that  the  knee-jerks  are  much  more  Ukely  to 
be  absent  in  hospital  than  in  private  cases,  in  which  the  conditions  of 
life  are  better.  Thus,  in  the  former  he  found  both  knee-jerks  absent 
in  49  per  cent,  of  the  cases,  while  in  the  latter  both  were  absent  in  only 
12  per  cent.  He  finds  that  the  wrist-jerks  are  usually  absent  where  the 
knee-jerks  are  absent.  The  causes  for  the  disappearance  of  the  deep 
reflexes  are  not  discussed.  The  superficial  reflexes — plantar,  abdom- 
inal and  epigastric — are  present  in  practically  all  cases.  It  is  stated 
that  jn  the  severest  cases  the  abdominal  and  epigastric  reflexes  are 
usually  much  increased.     The  plantar  reflex  is  oi  the  normal  type. 
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The  Diagnosis  of  Bone  and  Joint  Tuberculosis.^ — Ludloff  (Central- 
Matt  fur  Chirurgie,  September  5,  1903)  states  that  in  the  treatment  of 
bone  and  joint  tuberculosis,  the  choice  between  resection  and  iodoform 
injections  remains  still  but  a  matter  of  personal  desire.  The  a;-ray 
picture  plays  a  large  role,  especially  in  cases  of  beginning  tuberculosis, 
where  one  should  try  to  recognize  the  trouble  early  enough  to  prevent 
its  extension  into  the  neighboring  structures.  The  author  reports  in 
detail  three  cases  in  which  an  early  diagnosis  was  made  by  means  of  the 
.T-rays.  Every  case  when  seen  early  should  be  studied  first  in  regard 
to  its  etiology,  and  the  first  question  to  be  determined  is,  Was  the  synovial 
membrane  infected  secondarily  from  a  lesion  in  the  bone,  or  vice  versa; 
or  were  both  infected  at  the  same  time  from  the  same  place?  It  is  to 
be  remembered  that  the  epiphysis  is  the  point  of  entrance  for  the  numer- 
ous nutrient  bloodvessels  into  the  bone,  and  that  this  point  lies  just  on 
top  of  the  synovial  membrane.  For  a  solution  of  these  questions  more 
accurate  examination  of  the  epiphysis  and  synovial  membranes  are 
necessary.  It  is  still  to  be  determined  whether  iodoform  injections  aire 
of  the  same  value  on  the  bone  as  they  are  on  the  membrane  near  an 
enlargement  of  the  bony  parts  of  a  diseased  joint  by  reason  of  multiple 
deposits.  If  resection  is  not  done,  the  only  other  method  of  any  value 
whatever  consists  in  iodoform  injection. 


A  New  Operation  for  the  Relief  of  Wryneck.— Ullstein  (Central- 
Matt  fiir  Chirurgie,  August  15,  1903)  sums  up  his  remarks  by  placing 
the  greatest  importance  on  the  following  questions,  which  he  asks  and 
answers  as  follows:  * 

1.  How  much  of  the  muscle  should  be  shortened?  Of  course,  this 
varies  Avith  each  particular  case,  and  must  be  graduated  according  to 
the  previous  differences  in  length,  and,  as  a  rule,  it  will  vary  from  4  cm. 
to  8  cm. 

2.  In  which  part  of  the  muscle  should  shortening  be  made?  The 
shortening  should  be  made  in  the  upper  portion  above  the  entrance  of 
the  nerve  supply.  As  to  the  best  method,  simple  resection  of  the  muscle 
is  not  satisfactory,  for  the  reason  that  if  this  be  done  the  muscle  lacks 
the  ability  to  contract,  and  for  that  reason  it  is  essential  to  do  resection, 
which  not  only  does  not  interfere  with  the  continuity  of  the  fibres,  but 
also  does  not  interfere  with  the  nerve  supply.  A  bandage  should  be 
retained  in  place  for  about  twenty  days  after  the  operation,  at  the  end 
of  which  time  it  may  be  safely  removed,  and,  as  a  general  rule,  the 
results  are  satisfactory. 
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New  Method  of  Treatment  for  Backward  Dislocation  of  the  Hip. — 
Elgart  (Centralblatt  filr  Chirurgie,  August  22,  1903)  states  that  the 
method  consists  in  anaesthetizing  the  patient,  who  is  then  placed  upon 
the  floor,  and  then  the  operator  should  get  down  on  one  knee  and  place 
the  dislocated  limb  over  his  thigh,  and  then,  while  an  assistant  securely 
holds  the  patient's  pehds,  the  operator  should  grasp  the  ankle  with  one 
hand  and  make  traction,  while  with  the  other  hand  clasped  on  the  thigh, 
the  femur  should  be  rotated  inward  and  the  leg  pressed  outward.  In 
a  bad  case  of  backward  dislocation  this  was  followed  on  the  first  trial 
by  perfect  reposition.  The  method  differs  from  Kocher  in  that,  by 
placing  the  dislocated  limb  over  the  operator's  thigh,  much  more  pressure 
can  be  brought  to  bear,  and,  as  a  result,  the  reduction  becomes  easier. 

The  Lotheissen  Method  of  Radical  Cure  for  Femoral  Hernia. — Gilli 
(Centralblatt  fiir  Chirurgie,  August  8,  1903),  after  giving  in  detail  the 
method  employed,  states  that  his  experience  has  shown  that  the  separa- 
tion of  the  falciform  process  and  oi  Poupart's  ligament  in  these  cases 
of  irreducible  hernia  distinctly  simplifies  the  condition  of  the  hernial 
sac,  as  well  as  shortens  the  time  of  operation.  The  technique  consists 
in  making  an  incision  parallel  to  Poupart's  ligament,  then  exposing  the 
sac  of  the  hernia,  which  should  be  separated  from  its  attachments  at 
the  edge  of  the  ring.  Then  the  aponeurosis  of  the  external  oblique 
should  be  separated  and  a  Kocher  sound  should  be  passed  between  the 
sac  and  the  falciform  process  until  its  tip  appears  at  the  abdominal  side 
of  the  inner  crural  ring.  The  inguinal  ligament  and  the  falciform 
process  can  then  be  separated  on  the  sound.  After  this  separation  the 
sac  of  the  hernia  may  be  easily  isolated.  The  advantages  of  the  method 
are:  1.  That  the  separation  is  accomplished  under  the  eyes  of  the 
operator,  and  there  is  no  necessity  for  blind,  uncertain  work  with  a 
hernia  knife,  and  any  bleeding  which  may  occur  can  be  easily  controlled . 
2.  In  case  of  bad  strangulation,  the  contents  of  the  hernia  are  exposed 
to  full  view  and  can  be  thoroiighly  inspected  before  being  replaced 
within  the  abdominal  cavity.  Experience  has  shown  in  cases  where 
general  anaesthetics  are  contraindicated  that  this  method  may  be  used 
with  great  satisfaction  under  local  anaesthesia. 
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Physostigmine  in  the  Treatment  of  Intestinal  Atony.— Guglielmo 
CuuLo,  concludes  from  his  laboratory'  and  clinical  experiments  that 
this  substance  (1)  manifests  an  excitant  action  upon  the  intestinal 
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muscles  which  results  in  spasm  with  increased  peristalsis,  (2)  it  is 
especially  indicated  in  all  forms  of  coprostasis  due  to  intestinal  atony, 
being  contraindicated  in  spastic  conditions,  acute  and  chronic  intestinal 
catarrh,  and  mucomembranous  enterocolitis.  (3)  On  account  of  its 
spastic  action  in  increasing  the  tone  of  the  intestinal  muscles  it  is  an 
excellent  remedy  for  meteorism.  (4)  The  maximum  daily  dose  which 
can  be  given  without  symptoms  of  intolerance  is  from  -^^  to  y^  grain, 
but  the  usual  dose  is  one-half  of  this  quantity.  (5)  Myosis  and  saliva- 
tion mark  the  point  of  tolerance  of  the  remedy.  (6)  The  preferable 
salt  is  the  salicylate,  and  it  is  best  administered  as  a  pill. — La  Riforma 
Medica,  1903,  No.  37,  p.  1009. 

Action  of  Haemoljrtic  Sera  — Dr.  Robert  Muir  discusses  this  ques- 
tion from  several  points  of  view,  detailing  a  number  of  experiments  and 
methods  of  experimentation  from  which  he  derives  the  following  con- 
clusions: (1)  Immune  body  and  the  complement  differ  markedly  from 
each  other  in  their  mode  of  combination  and  in  the  firmness  of  their 
union.  (2)  Immune  body  can  be  in  part  separated  before  haemolysis 
from  red  corpuscles  containing  multiple  doses.  (3)  When  red  cor- 
puscles containing  multiple  doses  of  immune-body  are  haemolyzed  by 
the  minimum  dose  of  complement  the  surplus  molecules  of  immune- 
body  remain  attached  to  the  receptors  of  the  red  corpuscles  and  can 
be  in  part  separated.  (4)  Complement  either  after  its  union  directly 
with  cells  or  indirectly  through  the  medium  of  an  immune-body 
cannot  be  separated  again.  (5)  Each  dose  of  immune-body  taken  up 
by  red  corpuscles,  in  addition  to  the  haemolytic  dose,  leads  to  the 
taking  up  of  an  additional  amount  and  corresponding  amount  of  com- 
plement necessary  for  haemolysis  may  be  used  up.  (6)  When  red  cor- 
puscles containing  multiple  doses  of  immune-body  are  fully  saturated 
with  complement,  immune-body  can  still  be  separated.  The  immune- 
body  thus  obtained  comes  off  alone  and  not  in  the  combination  I.  B. 
-f-  C.— Lancet,  1903,  No.  4172,  p.  451. 

Nauheim  Treatment  in  Chronic  Affections  of  the  Heart. — Dr.  Leslie 
Thorne,  basing  his  conclusions  on  an  experience  with  the  Nauheim 
methods  during  the  past  seven  years  in  London,  divides  his  cases  of 
heart  disease  into  four  groups:  (1)  those  who  will  be  cured;  (or)  bene- 
fited very  greatly  by  the  treatment;  (2)  those  which  cannot  be  cured, 
but  can  be  greatly  benefited;  (3)  the  doubtful  cases,  and  (4)  unsuitable 
cases.  Of  the  cases  which  will  be  cured  or  benefited  very  greatly  by 
the  treatment,  the  dilated,  enfeebled,  and  irritable  heart,  a  sequela  of 
influenza,  is  one  of  the  most  promising,  and  it  is  also  one  that,  in  many 
instances,  resists  treatment  by  drugs,  rest,  or  change  of  air,  so  that  the 
unfortunate  sufferer  often  becomes  a  chronic  invalid  with  nothing  but 
a  broken  and  almost  useless  life  to  look  forward  to.  He  believes  it  no 
exaggeration  to  say  that  the  Nauheim  treatment  often  gives  a  new  lease 
of  life  to  these  cases,  though  if  they  are  of  a  severe  type  they  may  require 
two,  or  even  three  courses,  at  intervals  of  nine  months  to  a  year  to 
restore  them  to  health.  Another  class  of  cases  which  belong  to  the 
first  group  is  that  of  the  dilated  and  enfeebled  heart  produced  by  the 
raised  arterial  tension  present  in  the  circulation  of  patients  suffering 
from  rheumatic  or  gouty  diatheses.  This  slowly  out  continuously 
acting  pressure  produces  in  time  an  overloaded  and  overworked  heart, 
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and  thereby  an  increasingly  impure  blood  supply  and  a  progressive 
weakening  of  the  cardiac  systole.  It  is  almost  impossible  to  cure  these 
cases  absolutely  and  permanently;  the  very  fact  that  the  poison  is 
manufactured  in  the  system  and  can  be  eliminated  only  by  a  careful 
diet  and  well-regulated  life  often  leads  to  a  recurrence  of  the  heart 
symptoms  in  time  and  makes  it  almost  a  necessity  that  the  patient 
should  undergo  a  course  of  treatment  regularly  every  twelve  months 
for  two  or  three  years,  and  then  perhaps  every  second  or  third  year. 
He  says  there  is  no  greater  mistake  than  to  lead  these  people  to  believe 
that  one  course  will  cure  them  completely,  though  young  patients 
suffering  from  mild  forms  of  rheumatic  and  gouty  hearts,  without 
valvular  disease,  will  often  remain  in  good  health  for  several  years 
after  a  single  course,  especially  if  a  careful  dietary  and  habit  of  life 
are  followed.  Cases  of  cardiac  enfeeblement  from  excessive  smoking 
and  prolonged  illness,  such  as  typhoid  fever  and  malaria,  belong  also 
to  this  group,  the  Xauheim  treatment  being  in  these  cases  a  most  valu- 
able aid  to  such  methods  of  cure  as  rest,  tonics  and  change  of  air,  and 
producing  a  much  more  rapid  return  to  health  than  could  otherwise 
be  expected.  (2)  In  this  group  he  ranks  those  cases  of  both  rheumatic 
and  gouty  origin  in  which  the  valves  have  been  permanently  injured, 
and  signs  of  commencing  cardiac  failure,  such  as  headache,  shortness 
of  breath,  palpitation,  cyanosis,  and  pain,  are  present.  It  is  self-evident 
that  patients  of  this  class  cannot  be  cured  and  that  one  course  of  baths 
will  not  produce  a  permanent  improvement,  but  it  will  undoubtedly 
produce  a  much  more  lasting  and  satisfactory  one  than  any  other  treat- 
ment. (3)  Authorities  differ  greatly  as  to  the  nature  of  the  cases  that 
should  be  included  in  this  group.  The  author's  experience  of  the  treat- 
ment has  led  him  to  believe  that  unsuitable  patients  are  those  who  are, 
and  have  been,  habitually  heavy  drinkers,  those  whom  one  believes 
to  be  suffering  from  syphilitic  affection  of  the  heart,  those  suffering 
from  marked  degeneration  of  the  vessel  walls,  those  exhibiting  typical 
symptoms  of  aortic  regurgitation,  and  very  old  people.  The  chronic 
heart  case  usually  met  with  in  hospitals,  broken  down  by  a  long  struggle 
{o  work  when  unfit  and  accustomed  to  bad  and  even  insufiicient  food, 
is  also  one  of  the  most  unsatisfactorv  for  the  Nauheim  treatment. — 
Lancet,  1903,  No.  4168,  p.  153. 

Sublamine  in  the  Treatment  of  Parasitic  Scalp  Diseases.—  Dr.  Wil- 
liam S.  GoTTHEiL,  in  reporting  an  extensive  experience  in  ringworm 
in  a  large  institution,  finds  that  this  remedy  was  more  rapid  than  the 
bichloride  because  of  its  greater  penetration  and  because  it  can  be 
emploved  in  stronger  solutions,  being  less  irritant.  The  solutions  em- 
ployed were  1:750  or  \:\QQ().— The  Medical  News,  1903,  vol.  liii. 
p.  735. 


Sciatica;  its  Nature  and  Treatment. — Dr.  Wm.  Bruce  contributes 
some  revolutionary  ideas  to  the  etiology  and  pathology  of  sciatica,  based 
on  deductions  of  some  418  cases  whicn  have  been  under  his  observation 
during  the  past  thirteen  years.  He  believes  that,  after  all,  sciatica  is  a 
disease  of  the  hip-ioint  and  not  a  neuritis  of  the  sciatic  nerve,  and  that 
it  is  connected  with  the  gouty  or  rheumatic  diseases,  and  may  be  called 
a  mopoarticular  rheumatic  arthritis  of  the  hip.  The  rea.sons  for  his 
deductions  he  presents,  and  his  conclusions  lead  him  to  a  modification 
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in  the  treatment.  Rest  of  the  joint  is  one  of  the  most  important  features. 
BHsters  may  be  of  some  service,  and  sedative  lotions  and  fomentations 
are  sometimes  valuable.  Massage  and  electricity  are  contraindicated. 
Antigout  and  antirheumatic  remedies  are  recommended.  Turpentine 
has  proven  of  benefit  when  taken  internally. — Lancet,  1903,  No.  4173 
p.  511. 

The  Treatment  of  Puerperal  Sepsis. — Dr.  Hiram  N.  Vineberg  em- 
ploys the  ointment  of  colloidal  silver  (unguentum  Crede)  in  cases  when 
he  can  find  no  lesion  which  demands  surgical  intervention,  believing 
that  it  is  of  some  service  either  in  aiding  the  system  to  eliminate  the 
toxins  produced  or  in  some  way  counteractmg  their  deleterious  influence. 
It  is  certain  that  several  desperate  cases,  in  which  this  silver  was  em- 
ployed by  inunction,  ended  in  recovery. — Journal  of  Obstetrics,  1903, 
No.  9,  p.  325. 

Dr.  H.  Fehling  believes  that  this  substance  intravenously  employed 
in  sterile  2  per  cent,  solutions,  2  to  5  drachms  for  a  dose,  is  of  great 
value. — Miinchener  medicinische  Wochenschrift,  1903,  No.  33,  S.  1409. 

Treatment  of  Chorea  by  Ergot. — Dr.  Eustace  Smith  calls  attention 
to  the  use  of  ergot  as  a  sedative  in  nervous  diseases.  He  says  in  children 
particularly  it  acts  as  a  very  valuable  sedative,  believing  this  is  an  action 
due  to  its  influence  on  the  blood  supply,  on  the  nerve  tissues  in  the 
spinal  cord  in  part,  or  perhaps  a  direct  sedative.  No  ill  effects  have 
ever  been  observed  by  him,  although  he  gives  doses  of  a  drachm  every 
hour  for  three  weeks  for  children  seven  or  eight  years  of  age  and  doses 
of  20  drops  or  more  for  many  months  at  a  stretch.  In  chorea  its  action 
is  not  as  reliable  as  Fowler's  solution,  but  often  arsenic  is  not  well 
borne  by  many  patients.  Ergot  acts  more  quickly  than  arsenic.  He 
states  a  number  of  cases,  saying  that  it  is  sometimes  necessary  to  push 
the  doses  of  the  remedy,  boys  seemingly  requiring  larger  doses  than 
girh.— British  Medical  Journal,  1903,  No.  2220,  p.  133. 

Aspirin  in  Chorea  — Dr.  R.  T.Williamson  has  recently  been  prescrib- 
ing aspirin  in  thirty-five  consecutive  instances  of  chorea.  Inasmuch  as 
the  mild  forms  of  the  disease  have  a  tendency  to  recover  without  treatment 
in  from  six  to  ten  weeks,  his  conclusions  are  given  with  a  certain  amount 
of  reserve.  In  mild  cases  the  aspirin  has  seemed  to  be  of  service,  but 
other  drugs  have  proven  equally  valuable.  In  severe  cases  he  believes 
that  the  drug  in  from  10  to  15  grain  doses,  given  three  or  four  times 
a  day,  is  of  value.  Aspirin  cannot  be  considered  as  a  specific  of  chorea, 
but  it  is  well  worth  trying,  particularly  in  severe  cases.  It  is  best  given 
in  powders  in  water  to  which  a  little  lemon  juice  has  been  added. — 
Lancet,  1903,  No.  4173,  p.  526. 

Antitoxin  in  Hay  Fever. — Dr.  Felix  Semon  gives  his  impressions 
on  the  efficiency  of  Dunbar's  antitoxin  in  hay  fever,  some  preliminary 
results  of  which  he  published  in  1903.  He  bases  his  remarks  on  the 
observations  of  eight  hay  fever  patients  whom  he  has  personally  treated. 
These  cases  have  been  under  his  direct  supervision  and  the  patients 
themselves  have  not  had  charge  of  the  treatment.  Thus  far  he  has  not 
met  with  any  untoward  by-effects  of  any  kind  in  his  limited  experience, 
and  he  thinks  it  reasonable  that  patients  may  be  trusted  with  the  self- 
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administration  of  the  drug.  In  his  trials  he  has  used  proportions  of 
1 :  500  antitoxin  with  equal  quantities  of  normal  horse  serum.  He 
has  found  that  a  single  application  will  not  ward  off  or  cure  the  disease 
for  any  prolonged  period  and  he  says  that  he  unfortunately  cannot  say 
that  the  remedy  has  in  anv  sense  acted  as  a  cure  in  any  cases. — British 
Medical  Journal,  1903,  No.  2220,  p.  123. 

Ichthyol  in  Pulmonary  Disease. — Dr.  Thomas  Burnett  has  been 
using  ichthyol  extensively  in  pulmonar}'  tuberculosis,  in  bronchitis, 
acute  and  chronic,  and  in  pulmonary  fibrosis.  In  6  of  the  cases  of 
tuberculosis  he  found  that  at  the  end  of  the  first  month  of  treatment 
the  cough  was  less  harassing,  while  in  5  others  there  was  no  im- 
provement. At  the  end  of  the  second  month  all  of  the  patients,  13, 
showed  distinct  improvement  with  reference  to  cou^h,  while  in  8 
expectoration  was  either  less  in  amount,  or  both  less  m  amount  and 
easier  in  expulsion.  By  the  end  of  the  third  month  7  of  the  patients 
were  so  far  improved  that  no  night-sweating  was  noted,  and  at  the 
end  of  four  months  night-sweating  was  entirely  absent  in  every  case, 
while  only  a  slight  cough  remained.  Toward  the  end  of  the  fifth 
month  all  of  his  cases  showed  a  continued  improvement,  and  at  the 
end  of  the  six  months  everv'  one  had  gained  in  weight  to  the  extent  of 
from  three  to  seven  pounds,  the  average  gain  in  weight  being  a  pound 
a  month.  These  13  cases  referred  to  were  all  of  pulmonary  tuberculosis. 
Ichthyol  also  relieved  2  of  the  patients  with  chronic  bronchitis,  and 
was  very  valuable  in  bronchiectasis.  With  reference  to  doses,  the 
amount  given  was  from  8  to  20  grains,  four  times  a  day,  in  capsule 
form,  each  capsule  containing  4  grains  of  ichthyol.  As  a  rule,  the 
initial  dose  consisted  of  two  capsules  given  four  times  a  day,  which 
was  gradually  increased  until  five  capsules  were  taken  four  times  daily. 
After  a  short  time  the  patients  became  habituated  to  these  large  doses. — 
Lancet,  1903,  No.  4171,  p.  384. 

Intravenous  Injections  of  Iodoform  in  Advanced  Phthisis. — Dr.  T.  W. 
Dewar  presents  a  short  preliminary  report  on  the  treatment  of  patients 
with  advanced  pulmonary  tuberculosis  by  intravenous  injections  of  an 
ethereal  solution  of  iodoform.  Apart  from  certain  difficulties  in  the 
mode  of  injection,  he  has  been  able  to  throw  from  5  to  45  minims  of 
an  ^hereal  solution  of  iodoform  into  the  veins.  Each  injection  should 
be  prepared  from  fresh  solutions.  Frequently,  following  the  use  of  a 
large  dose,  20  to  25  minims,  momentary-  unconsciousness  may  result. 
The  method  is  still  under  experimentation,  and  the  details  are  promised 
at  a  subsequent  period. — British  Medical  Journal,  1903,  No.  2238,  p. 
1328. 


Radioactive  Substances. — Dr.  William  Rollins  says  that  for  the 
present,  when  using  radioactive  substances  in  internal  therapeutics,  the 
substances  themselves  cannot  be  employed  on  account  of  their  high 
price.  Advantage  can  be  taken,  however,  of  radium  salts,  which,  when 
dissolved  in  water,  give  off  emanations.  These  can  be  collected  in  air 
in  a  gas-holder  over  mercurv*  and  used  in  internal  medicine.  When 
radium  is  dissolved  75  per  cent,  of  its  radioactivity  is  at  once  liberated, 
but  25  per  cent,  remains,  consisting,  for  the  most  part,  of  A  particles. 
When  tne  first  rush  of  liberated  active  substances  is  over,  radium  in 
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solution  constantly  gives  off  more  emanations,  which  can  be  used  in 
therapeutics.  In  using  radioactive  substances  in  disease  of  or  near  the 
skin,  the  depth  of  the  diseased  tissue  to  be  affected  must  determine  the 
distance  at  which  the  radiosubstance  is  placed  upon  the  surface  of  the 
patient.  The  correct  manner  for  treatmg  a  skin  disease  with  these 
substances  is  to  consider  to  what  depth  it  is  desirable  to  confine  the 
activity.  If  to  a  slight  depth,  the  radium  should  be  almost  in  contact 
with  the  skin;  the  duration  of  the  application  always  being  shorter  than 
when  at  a  greater  distance. — Boston  Medical  and  Surgical  Journal, 
1903,  vol.  cxiix.  p.  542. 

Strychnine  in  Degenerative  Diseases  of  the  Nervous  System. — ^Dr. 
G.  M.  Hammond  discusses  the  action  of  massive  doses  of  strychnine  in 
the  treatment  of  tabes,  optic  nerve  atrophy,  progressive  muscular 
atrophy,  and  pseudomuscular  hypertrophy.  In  tabes  he  reports  four 
cases  in  which,  under  doses  of  from  1  to  3  grains  daily,  gradually  admin- 
istered, improvement  in  gait  was  readily  marked.  Of  optic  nerve 
atrophy,  three  cases  are  reported,  in  which  doses  of  from  ^  to  f  of  a 
grain  of  strychnine  a  day  arrested  the  degenerative  process.  In  three 
cases  of  progressive  muscular  atrophy,  one  improved,  one  was-  held 
stationary,  and  the  third  was  unmodified.  In  one  case  of  pseudo- 
muscular  hypertrophy,  a  decided  improvement  was  noted.  His  prac- 
tice is  to  begin  treatment  with  a  moderate  dose,  usually  ^^  to  ^^  of 
a  grain,  three  times  a  day,  and  to  increase  the  daily  dose  by  about  ^^^ 
of  a  grain.  If  symptoms  of  toxaemia  develop,  the  dose  is  diminished. 
Doses  of  ^  to  §  of  a  grain,  three  times  a  dav,  are  well  borne  by  this 
gradual  development  in  dosage. — Boston  Medical  and  Surgical  Journal, 
1903,  vol.  cxlix.  p.  228. 
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The  Relation  of  the  Thymus  Gland  to  Marasmus — At  the  recent 
meeting  of  the  British  Medical  Association,  John  Ruhrah  (British 
Medical  Journal,  August  29,  1903,  p.  455)  reported  the  conclusions  of 
his  study  of  the  post-mortem  findings  in  eighteen  cases  of  marasmus. 
He  states  that  the  most  characteristic  lesion  of  marasmus,  except  the 
wasting  of  fat  and  muscles,  is  not  mentioned  in  any  of  the  text-books 
on  diseases  of  children — this  is  a  wasting  of  the  thymus  gland.  There 
are  two  conditions  in  which  there  is  atrophy  in  infants — the  primary 
cases,  in  which  the  cause  is  as  yet  unknown,  and  those  that  follow 
defi^nite  pathological  conditions,  or  the  secondary  cases.    The  dividing 
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line  cannot  at  this  time  be  definitely  drawn.  For  the  present,  he  thinks, 
the  cases  should  be  dixided  on  a  pathological  basis  into  those  where  there 
are  lesions  of  definite  diseases  and  those  where  there  are  no  special  and 
constant  lesions,  except  the  wasting  of  the  muscles  and  the  body  fat, 
and,  as  he  now  points  out,  of  the  thymus  gland  as  well. 

After  referring  to  the  various  theories  that  have  been  advanced  by 
Baginsky,  Bendix,  Heubner  and  Rubner,  Czemy,  and  French  writers, 
he  thinks  we  may  safely  assert  that  the  trouble  is  not  due  to  the  amount 
of  food  ingested  nor  to  the  amount  absorbed  from  the  intestinal  tract, 
but  that  it  is  due  to  the  malassimilation  of  the  food  material  in  the 
body. 

Whether  the  thvmus  gland  has  anything  to  do  ^v-ith  assimilation  or 
not,  he  is  not  prepared  to  say,  but  it  is  certain  that  the  tluTnus  bears  a 
direct  relation  to  the  state  of  the  nutrition  of  the  body,  as  pointed  out 
by  Herard,  Friedleben,  and  more  recently  by  ]Mettenheimer.  It  increases 
in  size  until  about  the  second  year,  when  it  remains  stationary,  growing 
relatively  smaller,  when  compared  with  the  size  of  the  growing  body. 
At  puberty,  when  the  body  growth  is  largely  over,  it  begins  to  atrophy, 
and  at  about  twenty-five  years  of  age,  when  the  body  has  attained  its 
full  growth,  it  is  gradually  replaced  by  fatty  and  connective  tissue. 

The  thymus  gland  weighs  about  twelve  grams  at  birth.  Histolog- 
ically, it  consists  of  a  connective-tissue  framework  holding  up  a  paren- 
chyma consisting  of  a  cortex  and  medulla,  which  are  similar  in  structure, 
but  the  cortex  contains  normally  many  more  cells  than  the  medulla. 
The  parenchyma  consists  of  a  network  of  endothelial  cells  resembling 
the  reticular  spaces  of  the  lymphatic  structures.  This  space  is  filled 
with  lymphoid  cells  and  also  with  a  few  neutrophilic  and  eosinophilic 
leukocytes,  and  with  a  few  giant  cells.  Here  and  there  in  the  structure 
are  little  islands  of  epithelial  cells,  with  a  peculiar  concentric  arrange- 
ment— the  so-called  Hassall  bodies.  They  are  the  remains  of  the 
epithelium  which  forms  the  principal  part  of  the  thjTiius  gland  during 
emljryonal  development. 

In  his  eighteen  cases  the  average  weight  of  the  gland  was  twenty-two 
grams.  Excepting  the  lesions  of  the  terminal  infection,  the  atrophy  of 
the  thymus  was  the  only  lesion  found  in  any  of  the  necropsies.  In 
these  specimens  the  fibrous  capsule  of  the  gland  is  thicker  than  normal, 
and  the  trabeculse  are  also  greatly  thickened,  the  increased  interlobular 
tissue  frequently  cutting  the  lobules  into  irregular  masses.  Sometimes 
there  is  more  fibrous  tissue  than  lymphoid  structure,  and  in  well-marked 
cases  there  is  more  reticular  tissue  than  h-mphocytes  and  leukocytes. 
In  most  of  the  cases  there  was  an  increase  in  size  and  a  hyaline  degen- 
eration of  the  Hassall  bodies. 

A  microscopic  examination  of  the  thymus  gives  a  clear  indication  of 
the  state  of  nutrition  of  the  infant.  In  normal  infants  the  structure  of 
the  thymus  is  unaltered;  in  moderate  atrophy  the  cortex  and  medulla 
are  not  easily  distinguished,  while  in  severe  atrophies  the  changes  men- 
tioned above  are  plainly  seen.  In  secondary  atrophy  the  change  is  one 
of  degree,  and  the  average  weight  of  the  gland  was  3.41  grams.  Admin- 
istration of  thynms  gland  in  tablet  form  produced  no  appreciable 
changes. 

In  the  discussion  of  this  paper  the  question  of  "thymus  death"  was 
mentionetl.  Ewart  considered  that  the  enlargement  of  the  gland  was 
not  the  only  cause.    Some  other  factor,  such  as  pulmonary  congestion 
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or  gastrointestinal  distention,  of  a  more  sudden  nature,  must  be  ad- 
mitted. But  the  chief  factor,  in  his  estimation,  was  an  individual  cardiac ' 
weakness,  which,  in  the  adult,  showed  itself  in  the  tendency  to  fainting 
and  to  sudden  death.  Carpenter  did  not  believe  in  thymic  asthma 
or  sudden  death  from  an  enlarged  thymus.  He  believed  death  in  these 
cases,  in  many  instances,  was  in  reality  due  to  spasm  of  the  larynx, 
which  did  not  relax.  Thymus  death  was  often  death  from  laryngismus 
stridulus.  More  attention  should  be  paid  to  the  nasopharynx,  and 
thymic  asthma  would  be  a  less  fashionable  explanation. 

The  Prophylactic  Use  of  Diphtheria  Antitoxin  in  School  Children.— 
Augustus  Caille  {Archives  of  Pediatrics,  October,  1903,  p.  748) 
advocates  an  immunizing  injection  of  diphtheria  antitoxin  for  young 
children  once  or  twice  during  the  school  year — for  instance,  in  November 
and  February — with  the  hope  of  preventing  infection  from  primary 
diphtheria  or  croup;  and,  furthermore,  with  the  hope  of  lessening  the 
mortality  of  the  severe  forms  of  scarlatina  and  measles,  a  large  per- 
centage of  such  cases  being  complicated  by  diphtheria  from  the  begin- 
ning or  in  the  course  of  the  disease. 

It  is  well  known  that  cases  of  scarlatina  which  show  a  complicating 
diphtheria  from  the  onset  are  of  a  very  grave  type,  showing  an  over- 
whelming sepsis,  with  delirium  and  circulatory  failure.  In  measles, 
diphtheria  is  an  early  or  a  late  complication,  but  the  most  serious  form  is 
diphtheritic  croup.  The  mortality  from  scarlet  fever  or  measles  com- 
plicated by  diphtheria  is  quite  high,  and  the  author's  clinical  expe- 
rience suggests  that  this  mortality  can  be  markedly  reduced  by  means 
of  protective  inoculations  of  diphtheria  antitoxin. 

During  the  past  two  years  he  has  practically  followed  out  this  line  of 
thought,  and  has  immunized  about  twenty  children  twice  during  the 
school  year.  As  far  as  figures  can  be  of  value,  it  can  be  stated  that 
not  one  of  these  children  contracted  primary  or  secondary  diphtheria, 
and  in  no  case  was  there  the  least  unpleasant  or  unfavorable  reaction 
after  the  injection.  The  parents  readily  accepted  the  "protecting  vac- 
cination for  diphtheria."  Dr.  Caille  has  every  confidence  in  the  feasi- 
bility of  this  plan  for  communities  in  which  diphtheria  is  endemic  or 
epidemic. 

Contribution  to  the  Study  of  Scarlatinal  Infection. — Szekely  (Jahr- 
buch  filr  Kinder heilkunde,  1903,  Bd.  vii.,  S.  789)  reports  a  curious  case 
of  scarlatinal  infection.  In  a  family  consisting  of  father,  mother,  and 
two  sons,  the  elder  boy,  aged  eleven  years,  developed  scarlatina.  The 
younger  boy,  three  years  old,  was  at  once  removed  to  the  house  of  a 
friend,  and  was  kept  there  nine  weeks  without  having  any  communica- 
tion, directly  or  indirectly,  with  his  home.  After  the  complete  recovery 
of  the  older  brother,  following  a  rigorous  disinfection  of  the  house  and 
its  contents,  the  child  was  brought  home.  Ten  days  later  this  boy 
developed  sore  throat,  fever,  and  a  scarlatinal  eruption  which  presented 
no  peculiarity  other  than  in  beginning  on  the  back  of  the  right 
thigh.  The  disease  pursued  a  normal  course,  was  very  benign,  and 
ended  in  desquamation. 

The  interest  in  the  case  centred  in  the  avenue  of  the  infection,  and  a 
careful  inquiry  established  the  following  facts :  The  older  boy  had  pre- 
sented during  his  illness  some  excoriations  of  the  skin,  which  had  been 
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treated  with  an  ointment  of  oxide  of  zinc.  It  was  discovered  that  some 
days  after  returning  home  the  younger  boy  had  developed  a  small 
eruption  of  vesicles  on  the  right  thigh,  which  had  been  smeared  with 
the  ointment  which  had  been  used  for  his  brother,  and  which  had  not 
been  destroyed  at  the  time  of  the  disinfection.  Two  days  later  the 
child  had  become  ill  witJi  scarlatina,  and,  as  already  noted,  the  rash 
had  begun  upon  the  right  thigh. 

The  author,  therefore,  asks  if  this  case  should  not  be  considered  as 
one  of  surgical  scarlatina,  the  vesicles  ha\'ing  served  as  a  point  of  entry 
for  the  scarlatinal  ^'irus;  and  since  the  evolution  of  the  disease  was  quite 
mild,  he  inclines  to  think  that  it  proved  to  be,  in  effect,  a  sort  of  vaccina- 
tion with  a  scarlatinal  \'irus  attenuated  by  its  exposure  to  the  mild  anti- 
septic action  of  the  zinc  ointment. 


Congenital  Torticollis. — M.^ass  (Zeitschrift  f.  Orthop.  Chirurgie, 
1903,  Bd.  xi.)  concludes  from  a  study  of  forty  cases  of  congenital  torti- 
collis, nearly  all  the  subjects  at  the  time  of  observation  being  under  three 
years  of  age,  that  torticollis  of  intrauterine  origin  (due  probably  to  lack 
of  amniotic  fluid)  is  rare;  that  the  condition  arises  most  frequently 
during  birth,  not  as  the  result  of  tearing  of  the  muscle,  as  Stroraeyer 
contends,  but  from  a  traumatic  necrosis  of  the  muscle  which  has  healed 
by  formation  of  cicatricial  tissue.  This  lesion,  which  is  found  princi- 
pally in  breech  or  forceps  cases  (80  per  cent,  in  Maass'  statistics),  is  due 
less  to  direct  pressure  upon  the  muscle  than  to  its  hA'perextension. 

When  the  distortion  is  too  great  to  hope  for  regression,  binder,  massage 
and  moist  heat,  Maass  has  recourse  to  Mikulicz's  operation  (partial 
resection  of  the  muscle) .  With  older  children  a  post-operative  orthopedic 
treatment  should  be  continued  for  a  long  time,  in  order  to  correct  second- 
arv  deformities  of  the  vertebral  column. 


Polymyositis  in  Children. — Schuller  (Jahrbuch  fi'tr  Kinderheil- 
kunde,  1903,  Bd.  viii.,  S.  193)  reports  the  observation  of  a  child  who, 
in  the  course  of  whooping-cough,  was  seized  with  fever,  chills,  headache, 
and  dyspeptic  symptoms.  These  phenomena,  which  lasted  four  days, 
during  which  the  kinks  were  in  abeyance,  were  replaced  by  swelling  of 
the  eyelids  and  a  painful  induration  of  the  muscles  of  the  face  and  neck. 
This  rigidity,  in  turn,  invaded  the  muscles  of  the  thorax,  back,  abdomen, 
and,  finally,  those  of  the  limbs.  At  the  end  of  three  weeks  these  painful 
contractures  began  to  subside,  and  two  months  later  the  child  was  com- 
pletely well. 

In  studying  the  features  of  this  case,  the  author  arrives,  by  exclusion, 
at  a  diagnosis  of  polymyositis,  in  favor  of  which  he  offers  the  following: 
The  affected  muscles  were  hard,  infiltrated,  both  painful  and  tender, 
and  were  clearly  outlined  under  the  skin.  The  contractures  persisted 
during  sleep.  Direct  stimulation  of  the  mu.scles  by  the  faradic  current 
produced  slow  contractions,  while  rapid  contractions  were  produced  by 
the  indirect  faradic  or  the  galvanic  current. 

Five  other  cases  of  polymyositis  in  children  have  been  found  in  the 
literature,  and  are  abstracted  in  the  paper. 

Paralysis  of  Accommodation  and  of  the  Uvula  following  Mumps. — 
MandoKnet  {Annates  d'oculiMiqne,  1903,  No.  2)  reports  a  case  of  this 
rare  sequel  of  parotitis.    The  patient  was  a  child  aged  nine  years,  who, 
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durinj^  convalescence  from  an  attack  of  mumps,  complained  of  dimness 
of  vision,  especially  for  near  objects.  Externally  the  eyes  showed  no 
abnormality  except  a  slight  dilatation  of  the  pupil  which  could  scarcely 
be  called  mydriasis.  Both  eyes,  the  right  especially,  were  hyper- 
metropic; vision  was  I  in  the  right  eye,  ^  in  the  left,  but  correction  of 
the  hypermetropia  of  the  right  eye  restored  normal  vision  for  distance. 
Near  vision  was  very  poor,  the  child  being  incapable  of  reading  even 
the  large  characters,  but  was  restored  at  once  by  the  use  of  a  -f  4  D. 
spherical  lens.  The  integrity  of  the  eye-grounds  being  shown  by  the 
ophthalmoscope,  the  diagnosis  of  paralysis  of  accommodation  following 
mumps  was  made.  Paralysis  of  the  uvula  was  also  present,  confirming 
the  diagnosis. 

Diphtheria  Antitoxin  in  the  Treatment  of  Aphthous  Stomatitis.- — In- 
fluenced by  several  suggestive  experiences  of  Sangiovanni,  Gaspardi, 
and  Santi,  Dei.  Monaco  {Revue  Mensuelle  des  Maladies  de  I'Enfance, 
August,  1903)  was  induced  to  use  diphtheria  antitoxin  in  the  treatment 
of  an  infant  one  year  old  affected  with  a  grave  aphthous  stomatitis  which 
had  produced  a  marked  cachexia.  The  injection  was  promptly  followed 
by  a  sensible  amelioration  in  the  general  state,  while  at  the  same  time 
the  sublingual  swelling,  which  had  been  unaffected  by  lotions  of  per- 
manganate of  potash  and  nitrate  of  silver,  rapidly  disappeared. 
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Excessive  Distention  in  the  Wall  of  a  Bicornate  Uterus. — In  the 
Zentralhlatt  fiir  Gyndkologie ,  1903,  No.  45,  Jurinka  reports  the  case  of 
a  woman,  aged  thirty-two  years,  who  complained  of  severe  pain  in  the 
right  lower  portion  of  the  abdomen.  This  pain  increased  greatly  in 
severity. 

On  admission  to  the  hospital  the  uterus  was  found  to  be  anteflexed 
and  rotated  somewhat  to  the  left,  while  upon  the  right  side,  and  pos- 
teriorly, a  tumor  as  large  as  an  orange  was  present.  This  tumor  was 
exceedingly  painful  on  palpation.  The  left  tube  and  ovary  were  normal, 
and  the  right  tube  and  ovary  could  be  distinctly  j)alpated.  Interstitial 
pregnancy  was  diagnosed,  and  the  patient's  intense  and  constant 
pain  and  the  danger  of  uterine  rupture  made  operation  necessary. 
Accordingly,  the  abdomen  was  opened  in  the  median  line;  the  uterus, 
the  tumor,  and  right  tube  and  ovary  were  removed  with  the  left  tube, 
and  a  strand  of  iodoform  gauze  was  carried  through  the  stump  of  cervix 
for  drainage.  The  patient  made  an  uninterrupted  recovery  from  the 
operation. 
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On  examination  pregnancy  in  the  right  comu  of  a  bicornate  uterus 
was  present.  A  fourteen  weeks'  ovum  had  developed,  and  a  placenta 
was  attached  to  the  uterine  wall.  Especially  noteworthy  was  the  differ- 
ence in  the  thickness  of  the  uterine  wall  upon  the  two  sides.  Upon  the 
right  side  the  wall  of  the  womb  was  20  mm.  in  thickness,  while  on  the  left 
side,  where  the  pregnancy  existed,  the  wall  of  the  uterus  was  but  3  mm. 
to  5  ram.  in  thickness.  On  microscopic  examination  the  muscular  tissue 
of  the  right  side  of  the  womb  was  much  diminished  in  quantity  and 
development,  although  the  muscle  cells  and  bloodvessels  showed  no 
especial  irregularities.    There  was  no  hemorrhage. 

A  Case  of  Puerperal  Tetanus.^WuRDOCK  (Prayer  medicinische 
Wochenschrift,  1903,  Nos.  9  and  10)  describes  a  case  of  tetanus  in  a 
woman,  aged  forty-two  years,  a  multipara,  who  was  delivered  in 
Rubeska's  clinic  of  a  macerated  and  decomposed  foetus.  Three  hours 
afterward  the  placenta  was  manually  removed  and  the  uterus  washed 
out.  Fever  developed  for  four  days,  but  gradually  disappeared,  and 
the  patient  was  discharged  on  the  tenth  day.  On  the  next  morning 
she  could  not  open  her  mouth,  had  pain  in  the  back  and  cramps  in  the 
back  and  neck,  and  these  symptoms  rapidly  increased.  Tetanus  anti- 
toxin was  at  once  injected  and  urethan  given  by  mouth.  On  the  sixth 
day  of  her  disease  the  patient  died.  A  diagnosis  of  tetanus  was  made 
upon  the  clinical  symptoms  only.  The  bacteriological  examination 
and  the  inoculation  test  upon  animals  both  remained  negative. 

The  Mechanical  Sterilization  of  Rubber  Gloves  and  Their  Value  in 
Practice. — This  interesting  subject  receives  attention  from  AYaxdel  and 
HoEHXE,  in  the  Miinchener  med.  Wochenschrift,  1903,  No.  9.  These 
observers  found  that  vigorous  washing  of  rubber  gloves  with  soap  and 
water  sufficed  to  remove  from  the  outer  layers  of  the  gloves  bacteria. 
Simple  washing  with  soap  and  water  was  not  sufficient  for  this  purpose. 
After  the  gloves  have  been  used  they  should  be  washed  while  still  upon 
the  hands  with  soap  and  water.  They  should  then  be  turned,  again 
washed,  and  tried  by  filling  them  with  fluid  to  detect  a  tear  or  perfora- 
tion. They  should  then  be  powdered  with  sterile  powder  and  kept  in 
gauze  or  linen.    Gloves  so  treated  can  usuallv  be  used  five  or  six  times. 


Acute  Contagious  Pemphigus  in  the  Newborn. — Before  the  Obstetri- 
cal Society  of  London,  at  its  meeting  on  November  4,  1903,  Maguire 
read  a  paper  upon  this  subject  (British  Medical  Journal,  November  14, 
1903). 

Most  authorities  consider  pemphigus  in  the  infant  usually  the  result 
of  syphilis.  He  reported  the  cases  of  eighteen  infants  suffering  from 
acute  contagious  pemphigus,  among  whom  eight  deaths  occurred. 
From  the  study  of  these  cases,  he  concluded  that  a  common  contagion 
of  unknown  septic  origin  was  conveyed  from  case  to  case  by  a  certain 
midwife.  The  contagiousness  was  proved  when  the  number  of  cases 
infected  from  each  infant  was  ascertained.  In  two  of  the  cases  bac- 
teriological examinations  revealed  the  presence  of  the  staphylococcus 
pyogenes  aureus.  The  secondary  svmptoms  were  those  of  acute  tox- 
semia,  the  infection  having  gained  entrance  through  the  unhealed 
umbilicirs.  The  writer  concludes  that  while  this  comparatively  rare 
disease  usually  attacks  the  newborn,  it  may  also  be  tound  in  older 
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children  and  adults.  The  eruption  was  bullous,  variable  in  distribution 
and  extent,  and  the  specific  germ  was  found,  in  the  contents  of  the 
vesicles.  In  mild  cases  no  other  symptoms  than  the  eruption  were 
present.  In  grave  cases  there  was  a  general  infection,  with  an  acute 
toxaemia,  which  invariably  ended  fatally.  The  unhealed  umbilical  scar 
gave  access  to  the  poison  in  these  cases.  .  No  method  of  treatment  em- 
ployed influenced  the  course  or  termination  of  the  disease. 

In  discussion,  Cullingworth  had  seen  a  case  in  an  adult  when  it  was 
very  diflficult  to  recognize  the  source  of  infection. 

Dickinson  referred  to  an  epidemic  of  fourteen  cases  in  the  Foundling 
Hospital  at  Parma.  Most  of  these  cases  were  fatal,  and  an  examination 
of  the  blood  showed  a  marked  leukocytosis  caused  by  this  specific 
organism.  Syphilis  had  nothing  to  do  with  it.  He  did  not  believe  that 
infection  through  the  umbilicus  was  the  cause  of  the  toxaemia,  as  cases 
in  adults  could  not  be  explained  in  this  way. 

MacLeod  had  observed  the  increasing  rarity  of  this  disease,  and 
believed  it  due  to  the  general  use  of  antiseptic  precautions  in  maternity 
hospitals.  He  believed  that  the  streptococcus  was  the  cause  of  the 
infection.  In  determining  the  germ  he  has  used  the  method  of  Sabour- 
aud,  of  Paris,  who  aspirated  the  bullae  into  a  sterile  pipet  containing 
acetic  fluid.  By  this  means  MacLeod  obtained  streptococci  in  pure 
culture  in  a  fatal  case.  He  referred  to  the  close  resemblance  of  the 
disease  to  impetigo,  whose  cause  had  been  found  to  be  streptococcus 
pyogenes.  He  described  a  case  in  which  an  abrasion  of  the  skin  at  the 
lip  had  been  the  point  for  the  entrance  of  infection.  He  thought  that 
usually  a  diagnosis  could  be  readily  made  between  this  disorder  and 
syphilitic  pemphigus.  A  form  of  hereditary  pemphigus,  the  result  of 
vasomotor  disease,  might  occasion  difficulty  in  differential  diagnosis. 

Gonorrhoea  during  Pregnancy  and  the  Puerperal  State. -Fruehins- 
HOLZ  (Zentralhlaft  filr  Gyndknlogie,  190.3,  No.  45)  finds  that  gonorrhoea 
occurs  among  pregnant  women  in  from  20  per  cent,  to  25  per  cent,  of 
cases.  The  presence  of  an  acute  gonorrhoea  does  not  prevent  conception. 
Pregnancy  causes  latent  symptoms  of  gonorrhoea  to  develop.  Gonor- 
rhoea does  not,  as  a  rule,  brmg  on  abortion,  although,  when  abortion 
occurs  in  patients  suffering  from  gonorrhoea,  gonococci  are  often  found 
in  the  decidua  and  placenta. 

During  the  puerperal  period  gonococci  increase  rapidly  in  number, 
are  found  in  the  vaginal  secretion,  and  often  become  abundant  in  the 
lochia.  Puerperal  infection  is  undoubtedly  caused  in  some  cases  by 
gonococci.  Cases  of  so-called  puerperal  rheumatism  are  most  fre- 
quently the  result  of  gonorrhoeal  infection. 

Ectopic  Gestation ;  Removal  of  Living  Foetus  by  Section,  with  Per- 
sistence of  Secondary  Hemorrhage  — In  the  Journal  of  Obstetrics  and 
Gynecology  of  the  British  Empire,  November,  1903,  Malcolm  reports 
the  case  of  a  patient,  aged  twenty-three  years,  previously  healthy,  who 
was  seized  with  severe  pelvic  pain,  followed  by  vomiting,  nausea,  and 
shock.  The  pain  soon  passed  away  and  was  followed  by  irregular 
menstruation.  A  second  attack  of  severe  abdominal  pain,  with  vomit- 
ing and  nausea,  occurred,  followed  by  what  was  apjiarently  a  menstrual 
discharge,  and  shortly  after  this  a  short  attack  of  pain  and  vomiting. 
After  a  fourth  attack  of  pain  a  slight  rise  of  temperature  was  observed. 
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The  patient  was  examined  two  and  a  half  months  after  the  first 
irregularity  of  menstruation.  There  was  a  mass,  about  the  size  of  a 
three  months'  pregnant  uterus,  in  the  pelvis,  extending  more  to  the 
right  than  to  the  left.  The  lower  border  of  this  mass  was  below  the 
OS  uteri  and  very  firm.  The  cervix  was  high  up,  close  to  the  pubic 
bones,  a  little  to  the  left  of  the  median  line.  The  body  of  the  uterus 
was  attached  to  the  left  side  of  the  abnormal  mass.  Its  cavity  w^as 
three  inches  deep.  The  patient's  color  was  sallow,  the  breasts  showed 
no  sign  of  pregnancy,  and  the  pulse  was  good.  Immediate  operation 
was  declined.  After  a  fifth  attack  of  pam,  the  abnormal  mass  had 
increased  in  size,  and  great  tenderness  was  present.  The  temperature 
was  101.5°  F.;  the  pulse  was  90;  the  complexion  more  sallow.  There 
was  frequent  vomiting.  On  operation  a  sac  filled  with  pus  was  found 
outside  the  peritoneal  cavity.  This  sac  contained  a  living  foetus.  The 
placenta  had  a  large  attachment  upon  the  right  side  of  the  pelvis  and 
was  allowed  to  remain.  The  amniotic  sac  was  washed  out  and  packed 
with  iodoform  gauze.  The  patient  did  well  after  the  operation  until 
the  fifth  and  sixth  days,  when,  upon  changing  the  packing,  a  very  free 
hemorrhage  occurred  from  the  cavity,  which  was  controlled  by  firm 
packing.  Changing  of  the  dressing  was  invariably  followed  by  hemor- 
rhage. Two  weeks  after  the  operation  the  placenta  was  seen  in  the 
wound  looking  healthy  and  evidently  well  nourished.  The  cord  had 
sloughed  away.  An  attempt  to  separate  the  placenta  was  followed  by 
profuse  bleeding.  The  second  effort  to  remove  the  placenta  succeeded 
in  bringing  away  a  small  piece,  followed  by  copious  hemorrhage.  After 
this  hemorrhage  ceased  the  placenta  evidently  died,  suppuration  in- 
creased, and  the  placenta  had  to  be  removed  by  the  finger.  This  was 
accompanied  by  an  offensive  discharge,  by  prostration,  and  free  sweat- 
ing on  the  part  of  the  patient.  Gradually  the  temperature  dropped, 
the  discharge  ceased,  and  the  patient  made  a  good  recover}'.  The 
placenta  had  been  adherent  over  the  right  side  of  the  pelvis  nearly  as 
nigh  as  the  brim,  over  a  portion  of  the  left  side  of  the  sacrum  and  the 
left  side  of  the  pelvic  floor.  After  the  removal  of  the  placenta  a  drainage- 
tube  was  introduced  into  the  sinus.  The  patient  had  occasional  attacks 
of  pain,  with  increase  in  fever,  and  passed  mucous  casts  from  the  intes- 
tine. She  finally  made  a  complete  and  satisfactory  recover}'.  It  is 
probable  that  in  this  case  the  Fallopian  tube  burst  into  the  cellular 
tissue  between  the  layers  of  the  broad  ligament,  the  placenta  becoming 
attached  to  the  wall  of  the  pelvis  in  such  a  position  that  it  did  not 
involve  any  portion  of  the  intestine.  The  gestation  sac  gradually  raised 
the  peritoneum  out  of  the  pelvis.  Hemorrhage  into  the  tissues  had  not 
occurred  at  any  time.  This  case  is  also  interesting  from  the  fact  that 
it  occurred  in  a  woman  previously  perfectly  healthy  and  soon  after  her 
marriage. 

Twin  Pregnancy  in  Utero,  with  Ruptured  Tubal  Gestation — In  the 
Journal  of  Obstetrics  and  Gynecology  of  the  British  Empire,  November, 
1903,  Marshall  reports  the  case  of  a  patient  who  had  had  four  children 
with  ea.sy  labors  and  good  recoveries.  Recently  she  had  suffered  from 
pain  in  the  lower  abdomen,  sHght  vaginal  discharge,  and  occasional 
faintness.  She  considered  herself  three  months  pregnant.  She  had  had 
several  attacks  of  severe  pain,  with  collapse,  vomiting,  and  great  thirst. 
On  admission  to  the  hospital  the  patient  had  evidently  had  severe  hem- 


176  PROGRESS    OF   MEDICAL  SCIENCE. 

orrhage.  The  temperature  was  subnormal  and  the  pulse  very  rapid. 
The  abdomen  was  much  enlarged,  with  dulness  over  the  lower  part 
and  in  the  flanks.  An  ovoidal  tumor,  the  uterus,  extended  upward  to 
within  three  inches  of  the  umbilicus  and  deviated  to  the  right.  On  the 
left  side  there  was  a  cystic  partially  fixed  tumor  lying  deep  m  the  pelvis, 
and  very  tender  to  the  touch.  It  was  evident  that  intrauterine  and 
extrauterine  pregnancy  were  both  present. 

On  operation  the  abdomen  was  found  full  of  fluid  blood.  A  large 
ruptured  ectopic  gestation  sac  was  found  on  the  left  side  of  the  pelvis, 
from  which  a  well-developed  three  months'  foetus  was  removed.  As 
hemorrhage  was  active,  the  ovarian  artery  was  ligated;  the  placenta 
was  removed  without  injury  to  surrounding  organs.  As  hemorrhage 
could  not  be  checked  without  ligating  the  ovarian  and  uterine  arteries, 
the  uterus  was  removed.  The  oozing  from  the  sac  practically  ceased, 
and  the  cavity  was  firmly  tamponed  with  sterile  iodoform  gauze,  the 
ends  being  brought  into  the  vagina.  The  abdomen  was  closed  with 
silkworm-gut  suture.  Under  free  stimulation  the  patient  reacted,  and 
forty-eight  hours  after  the  operation  the  clamps,  which  had  been  placed 
upon  the  broad  ligaments  and  the  gauze  packmg,  were  removed.  There 
had  been  no  hemorrhage.  The  pulse  remamed  fuller  and  better. 
Secondary  collapse  came  on;  the  patient  complained  of  pain  in  the 
abdomen;  the  pulse  became  rapid  and  feeble,  and  death  followed. 

Upon  autopsy  the  wound  was  clean  and  there  were  no  signs  of  peri- 
tonitis or  hemorrhage.  Death  was  due  to  excessive  loss  of  blood.  The 
uterus  contained  a  twin  pregnancy  at  three  and  a  half  months.  In  this 
case  the  fetal  sac  had  evidently  ruptured  slightly  on  several  occasions, 
the  last  and  possibly  the  largest  rupture  being  caused  by  an  enema 
administered  when  the  patient  entered  the  hospital. 
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Disadvantages  of  Trendelenburg's  Posture. — Franz  {Zentralhlatt  fur 
Gyndkologie,  1903,  No.  32)  after  reviewing  the  cases  reported  by  Kraske, 
Trendelenburg,  and  others,  in  which  serious  circulatory  disturbances 
followed  operations  in  the  elevated  position,  states  that  in  745  abdom- 
inal sections  he  did  not  observe  a  single  case.  Studies  of  the  pulse 
and  respiration-curves  led  him  to  conclude  that  with  the  pelvis  elevated 
the  abdominal  breathing  is  constantly  diminished,  while  there  is  only 
a  slight,  if  any,  compensatory  increase  in  the  thoracic. 

As  regards  the  effect  of  anaesthesia,  the  writer  noted  in  825  cases  of 
ether  narcosis  in  the  dorsal  position  19  (2.3  per  cent.)  cases  of  bronchitis, 
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while  in  493  in  which  the  pelvis  was  elevated  there  were  44  cases  (8.9 
per  cent.) ;  150  chloroform  narcoses  with  the  patient  in  the  dorsal  posi- 
tion were  followed  by  4  (2.7  per  cent.)  cases  of  bronchitis,  and  233  in 
Trendelenburg's  posture  by  9  (3.9  per  cent.),  showing  that  with  the 
latter  anaesthetic  the  difference  is  much  less  marked  than  when  ether 
is  used.  The  writer  explains  the  frequency  of  bronchitis  after  operations 
in  the  elevated  position  as  due  to  the  escape  of  the  infection  mouth- 
contents  into  the  bronchi  after  the  patient  is  lowered,  and  suggests  the 
ad^dsability  of  carefully  cleansing  the  mouth  before  the  change  is  made 
to  the  dorsal  posture. 

He  further  emphasizes  the  fact  that  the  diminished  oxygenation,  which 
is  undoubtedly  present  when  the  patient  is  in  the  elevated  posture,  prob- 
ably influences  unfavorably  the  central  nervous  system,  and  that  many 
disturbances  which  are  referred  to  opening  the  abdomen  are  really  due 
to  this  cause,  since  they  are  more  often  absent  when  the  vaginal  route 
is  adopted. 

The  Abdominal  and  Vaginal  Routes. — Erystrom  (Zentmlblatt  fur 
Gyndkologie,  1903,  No.  32)  compares  his  mortality  after  abdominal 
section  (2.6  per  cent.)  with  Duhrssen's  after  vaginal  operations  on  the 
adnexa  (2.8  per  cent.),  and  draws  the  following  conclusions:  The 
results  of  laparotomy  for  diseased  adnexa  are  as  good  as  those  following 
vaginal  section,  but  the  former  operation  is  more  severe  and  the  con- 
valescence is  longer.  While  the  abdominal  wound  may  be  the  cause 
of  subsequent  complications,  the  vaginal  is  not  seldom  a  source  of 
trouble.  By  the  abdominal  route  the  exact  nature  of  the  lesion  can 
be  better  ascertained  and  repaired.  The  writer  would  by  no  means 
abandon  vaginal  section,  but  he  believes  that  each  case  should  be 
carefully  studied  and  the  indications  clcarlv  noted. 


Development  of  Cancer  from  Mucous  Polypi. — Opitz  (Zeitschnft  fiir 
Geb.  u.  Gyn.,  Band  xlix.,  Heft  2)  reports  two  cases,  the  first  of  which 
presented  unusual  features.  The  patient,  aged  fifty-seven  years,  had 
passed  the  menopause  seven  years  before.  On  account  of  persistent 
hemorrhage,  exploratory  curettement  was  performed  and  the  diagnosis 
of  adenocarcinoma  was  made.  After  removal  of  the  uterus  a  polypus 
was  found  near  the  fundus  that  had  undergone  sarcomatous  degen- 
eration. Cancerous  nodules  were  scattered  over  the  endometrium,  and 
the  gland  near  the  surface  of  the  tumor  presented  the  typical  structure 
of  adenocarcinoma.  In  the  second  case  a  polypus  was  removed  from 
the  cervix  of  a  patient  fifty-eight  years  of  age  who  had  had  hemorrhages 
and  a  foul  discharge  for  several  months.  As  the  growth  proved  to  be 
cancerous,  vaginal  extirpation  was  performed  subsequently.  The  tumor 
showed  a  connective-tissue  stroma  with  large  cancerous  alveoli,  the 
cells  being  continuous  with  the  squamous  epithelium  in  the  surface. 
Normal  glands  were  present  between  the  alveoli. 

Endothelioma  of  the  Cervix  Uteri. — Kirchgessner  (Zeitsckrift  fur 
Geb.  u.  Gyn.,  Band  xlix..  Heft  2)  adds  the  following  case  to  the  eight 
already  reported.  The  patient,  a  young  multipara,  had  suffered  for  a 
jrear  and  a  half  with  a  bloody  discharge.  On  examination  a  flat, 
irregular  growth  the  size  of  a  walnut  was  seen  on  the  anterior  lip  of 
the  cervix,  the  posterior  lip  being  normal,  and  the  uterus  and  adnexa 
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non-adherent.  The  patient  died  of  peritonitis  four  days  after  removal 
of  the  uterus.  Microscopically  it  appeared  that  the  neoplasm  had 
developed  from  the  endothelium  of  the  lymphatics  and  lymph  spaces 
of  the  portio.  

Etiology  of  Adenocystoma  of  the  Ovary. — Wai.thard  {ZeiUchrijt 
fiir  Geb.  u.  Gyn.,  Band  xlix.,  Heft  2)  as  the  result  of  his  studies  of  serial 
sections  of  eighty  normal  ovaries  from  subjects  of  all  ages,  rejects  the 
term  "germ-epithelium"  in  favor  of  ovarian  or  surface-epithelium.  In 
the  ovaries  of  the  newborn  the  follicular  epithelium  appears  sometimes 
in  solid  masses  and  sometimes  in  the  form  of  glandular  pouches.  The 
latter  may  develop  into  the  primary  follicles  or  may  persist  in  the  form 
of  pouches  or  retention-cysts  lined  with  flattened  cells. 

The  writer  believes  isolated  groups  of  cells  found  throughout  the 
stroma  subsequently  form  the  surface  epithelium.  These  cells  may 
at  any  time  after  birth  form  glandular  ingrowths  from  the  surface,  or 
may  give  rise  to  adenomatous  growths  within  the  stroma.  Small 
collections  of  pavement  epithelium  are  seen  in  the  stroma  or  on  the 
surface  of  the  ovary  which  may  separate  in  their  centres  and  then 
form  cysts  . 

Similar  islands  of  ciliated  epithelium  among  the  surface  cells  may  give 
rise  to  pouches  lined  with  ciliated  cells.  Similar  pouches  are  formed 
by  masses  of  cubical  cells,  which  are  sometimes  seen  in  the  stroma  as 
well  as  on  the  surface,  and  appear  to  be  entirely  independent  of  the 
ovarian  epithelium.  In  all  these  pouches  it  is  possible  to  trace  two 
processes,  either  degeneration  or  proliferation,  to  the  glandular  type. 

The  remains  of  tlie  primordial  kidneys  can  be  reaaily  recognized  in 
the  hilum.  The  canals  are  greatly  dilated  and  are  lined  with  flattened 
epithelium.  The  writer  was  never  able  to  find  any  trace  of  adenomatous 
structures  in  these.  The  pavement,  ciliated,  and  cubical  (or  goblet- 
shaped)  cells  in  the  ovary  are  not  derived,  he  thinks,  from  the  surface 
or  follicular  epithelium,  or  from  the  remains  in  the  hilum,  but  they  are 
to  be  regarded  as  congenital  cell-nests. 

Treatment  of  Inversion. — Fresson  (abstract  of  monograph  in  An- 
tiales  de  Gynecologie  et  (VOhstetrique,  October,  1903)  lays  down  the 
following  rules:  1.  Manual  reduction  should  be  attempted  in  every  case 
of  inversion,  whether  acute  or  chronic.  .  2.  Bilateral  incision  of  the 
cervix  is  applicable  to  all  acute  cases,  and  to  those  chronic  cases  in 
which  the  obstacle  to  reduction  is  demonstrated  to  be  a  constricting 
ring.  3.  In  others  colpohysterotomy  is  the  operation  of  election. 
4.  Vaginal  hysterectomy  is  indicated  only  in  the  presence  of  intractable 
hemorrhage,  infection,  or  when  the  irreducible  uterus  has  been  so 
injured  that  there  is  no  probability  of  its  regaining  its  functional  in- 
tegrity. 5.  Haemisection  is  the  most  rapid  and  convenient  method  of 
extirpating  the  organ.  

Vulvovaginitis  in  Children. — Berkenheim  (Wratsch;  Zentralhlatt 
Jilr  Gyn.,  1903,  No.  32)  reports  the  results  of  observations  extending 
over  ten  years,  from  which  he  infers  that  75  per  cent,  of  the  cases 
of  vulvovaginitis  in  little  girls  is  due  to  gonorrhoea.  The  relatively 
mild  course  of  the  inflammation  is  due  to  the  shortness  of  the  vagina  in 
children,  the  absence  of  folds  and  glands,  and  the  slight  development 
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of  the  vessels.  The  absence  of  such  disturbing  factors  as  coitus,  men- 
struation and  pregnancy  favors  the  rapid  cure.  The  average  duration 
of  the  affection  is  eight  weeks,  but  one-third  of  the  cases  become 
chronic. 

Painful  urination,  local  hvperaemia  and  leucorrhoea  are  the  common 
symptoms.  Complications  are  rare,  especially  peritonitis,  urethritis, 
cystitis;  arthritis  and  conjunctivitis  are  more  common.  Arthritis  gener- 
ally affects  single  joints,  and  the  prognosis  is  favorable. 

The  writer  recommends  vaginal  injections  of  solutions  of  sulphate 
of  zinc,  boric  acid,  permanganate  of  potash,  protargol,  and  ichthyol, 
although  he  has  never  seen  a  case  aborted  by  the  use  of  these  remedies. 
It  is  important  that  the  patient  should  not  be  allowed  to  use  the  same 
vessels  or  towels  as  the  other  children. 


The  Normal  and  Diseased  Peritoneum.— Clairmont  and  Haberer 
(Wietier  klin.  U'ochenschrift,  1902,  No.  45)  conducted  a  series  of  ex- 
periments on  rabbits  to  determine  the  absorptive  power  of  the  peri- 
toneum. He  followed  the  suggestion  of  Schnitzler  and  Ewald,  injecting 
a  2  per  cent,  solution  of  iodide  of  potassium  and  noting  its  appearance 
in  the  urine.  He  adduced  the  following:  Increased  peristalsis  increases 
absorption,  while  the  introduction  of  air  has  no  effect  whatever.  Sterile 
urine  or  intestinal  contents  do  not,  as  a  rule,  hinder  absorption. 

In  the  early  stage  of  peritonitis  peritoneal  absorption  is  increased, 
but  later  it  is  diminished.  The  latter  result  is  also  observed  after 
abdominal  sections  in  which  dry  sponging  is  employed,  the  converse 
being  true  when  the  wet  method  is  adopted.  In  general,  absorption  is 
differently  affected  by  different  anaesthetics;  transudation  is  not  much 
affected  by  laparotomy. 

A  marked  diminution  of  the  power  of  absorption  is  noted  after 
removal  of  the  peritoneal  covering  of  the  diaphragm. 

Treatment  of  Haematocele. — Boxgle  (Arch.  gen.  de  Med.,  1903, 
No.  3)  believes  that  many  small  retrouterine  hsematoceles  are  absorbed 
without  treatment.  Large  circumscribed  ones  may  be  incised  and 
drained  per  vaginam,  especially  if  suppuration  is  suspected.  If  it  is 
inferred  that  .several  small  collections  are  present,  especially  if  the 
patient's  menstrual  period  is  due,  vaginal  incision  may  be  attended  with 
profuse  hemorrhage,  requiring  immediate  abdominal  section.  In  other 
cases,  in  fact  in  the  majority  of  hsematoceles,  laparotomy  is  the  prefer- 
able procedure,  above  all  when  active  bleeding  is  suspected. 

Pigmentations  of  Genital  Origin. — Dalche  and  Fouquet  {La  Gyni- 
cologie,  1903,  No.  2)  believes  that  certain  pigment  changes  in  the  skin 
(chloasma,  vitiligo,  etc.)  are  of  reflex  uterine  or  ovarian  origin,  possibly 
due  to  disturbances  in  the  so-called  internal  secretion  of  the  ovary. 
They  recognize  several  varieties,  viz.:  pigmentation  attending  menstrual 
dbturbances,  that  due  directly  to  organic  utero-ovarian  disease,  and 
a  third  form  which  apj)ears  in  connection  with  chlorosis,  Raynaud's 
disease,  etc.,  which  may  also  be  referred  to  some  pelvic  trouble. 

As  regards  local  treatments  the  authors  recommend  various  oint- 
ments. The  general  treatment  consists  in  the  relief  of  amenorrhoea 
and  dy^menorrhoea,  or  the  removal  of  diseased  organs.  Ootherapy  is 
also  advised. 
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Corneal  Ulceration  Treated  by  Exclusion  of  Actinic  Light. — W.  Lowe 
(Intercolonial  Medical  Journal  of  Australasia,  March  20,  1903)  reports 
a  case  of  ulceration  of  the  cornea  of  two  years'  duration  treated  by 
exclusion  of  actinic  light.  The  patient  had  intense  intolerance  of  light, 
and  was  confined  to  a  darkened  room.  Every  form  of  treatment  was 
tried  without  avail,  until,  acting  on  the  theory  that  the  actinic  rays 
were  keeping  up  the  trouble,  the  patient  was  placed  in  a  room  the 
windows  of  which  were  covered  with  red  photographic  tissue  paper.  The 
effect  was  most  remarkable.  The  intolerance  to  light  and  pain  disappeared, 
while  the  injected  cornea  blanched  as  if  adrenalin  had  been  applied. 
The  next  morning  lacrymation  and  discharge  ceased,  and  on  the  third 
day  the  patient  could  read  and  sew.  No  sign  of  ulceration  could  be 
seen.  The  next  day  she  went  out  of  doors  protected  with  ruby  glass 
goggles. 

The  writer  thinks  that  the  red  rays  may  have  some  germicidal  action, 
or  they  may  act  by  allaying  inflammation. 

Glaucoma. — Wahlsfors  (Arch,  of  Oph.,  November,  1903)  insists 
that  the  conception  of  glaucoma,  which  goes  back  to  von  Graefe  as  being 
one  with  increased  tension,  is  false.  The  attempt  to  differentiate  certain 
cases  of  so-called  simple  glaucoma  without  increased  tension  from  true 
glaucoma  is  a  mistake.  They  are  both  essentially  the  same  disease. 
We  see  simple  glaucoma  pass  into  inflammatory,  and  vice  versa.  He 
argues  that  the  increase  in  tension  is  something  accidental,  and  not  even 
essential  to  glaucoma. 

As  regards  the  opinion  now  largely  prevalent,  that  the  cause  of  glau- 
coma lies  in  closure  of  the  channels  of  exit,  the  writer  asserts  that 
while  this  may  play  an  important  role  in  inflammatory  glaucoma,  it 
is  not  applicable  in  simple  glaucoma,  where  the  increase  m  tension  is 
quite  subordinate  and  sometimes  even  absent.  The  latter  class  is  very 
important  in  the  explanation  of  glaucoma,  as  showing  that  this  disease 
may  exist  without  tension  and  without  retention,  thus  proving  that  reten- 
tion is  not  the  cause  of  glaucoma.  The  writer  calls  attention  to  the 
variations  in  the  fields.  The  defect  may  be  central,  peripheral,  or  irreg- 
ular, or  sector-like.  There  is  no  typical  glaucomatous  field.  Excava- 
tion appears  as  a  rule  as  a  late  sign.  He  insists  upon  the  importance 
of  one  symptom  as  a  true  indication  of  the  nature  of  the  fundamental 
cause.  This  is  reduction  of  the  light-sense  first,  noticed  by  Forster, 
and  emphasized  by  Mauthner,    Hemeralopia  may  be  the  first  and  only 
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symptom  present  for  a  long  time,  perhaps  even  overlooked  by  the  patient, 
if  confined  to  the  periphery.  The  cause  of  hemeralopia  is  functional 
disturbance  of  the  rods  and  cones  in  consequence  of  imperfect  nutri- 
tion, the  cause  of  which  must  lie  in  the  inner  layers  of  the  choroid, 
whose  vessels  supply  the  outer  layers  of  the  retina.  In  the  choroid, 
then,  we  must  seek  the  cause  of  simple  glaucoma.  The  choroidal 
lesion  is  an  atrophy.  The  functional  disturbances  in  simple  glaucoma^ — 
diminution  of  the  light-sense,  narrowing  of  the  field  of  %'ision,  and 
diminution  of  central  \-ision — may  readily  result  from  the  atrophic 
process,  which  does  not  at  once  extend  over  the  entire  choroid,  but 
tjegins  usually  in  the  periphery  and  gradually  extends  toward  the  centre, 
although  the  reverse  is  sometimes  observed.  The  sector-like  defects 
of  the  field  depend  upon  limited  layers  of  atrophy.  The  excavation 
of  the  nerve  head  is  also  best  explained  when  the  resistance  is  dimin- 
ished by  preceding  inflammatory  process,  such  as  sclerochoroiditis.  A 
normal  disk  possesses  sufficient  resisting  power  to  withstand  not  only 
the  normal  tension,  but  considerable  increase,  as  may  often  be  obsersed 
in  adherent  leukoma,  where  we  find  a  normal  disk,  with  considerable 
increase  in  tension  for  years.  Where  the  tissues  of  the  disk  (lamina 
cribrosa,  in  the  formation  of  which  the  choroid  takes  some  part)  have 
lost  their  resistance,  excavation  may  come  on  independent  of  increased 
tension,  which  should,  therefore,  not  be  designated  pressure  excavation. 

The  increased  tension  may  also  be  explained  as  the  result  of  the 
choroidal  atrophy.  Normally  the  choroid  exerts  pressure  upon  the 
liquid  contents  of  the  eyeball,  as  is  shown  by  Bonders'  observation, 
that  when  all  the  coats  of  the  eye  are  divided  together  the  choroid 
retracts  from  the  margin  of  the  wound  and  leaves  the  sclera  exposed. 
This  contractility  is  doubtless  due  to  the  numerous  muscular  fibres 
which  accompany  the  larger  vessels  and  to  Bruecke's  muscle,  which 
acts  as  a  tensor.  Such  a  muscular  network  acts  as  a  restrainer  of  ten- 
sion, not  only  by  its  direct  resistance  to  the  pressure  of  the  contents, 
but  also  increases  the  lymph  circulation  (the  currents  of  liquids)  through 
the  pressure  it  exercises.  In  glaucomatous  increase  of  tension 
three  factors  are  at  work — paralysis  of  the  muscular  network  of  the 
choroid,  causing  a  slowing  of  the  currents  of  liquid;  the  channels  of 
exit  in  consequence  of  the  retarded  flow  become  blocked  and  cause  a 
retention  of  tne  ocular  liquids,  and  finally,  the  venae  vorticosse,  which 
are  compressed  by  the  increased  tension,  lead  to  a  venous  stasis  with 
all  its  results.  As  the  disease  process  is  due  to  choroidal  atrophy,  the 
prognosis  of  glaucoma  in  general  must  be  considered  bad,  as  we  have 
no  remedies  to  act  on  this  process.  The  writer  thinks  that  repeated 
injections  of  strychnine  prevent  the  spread  of  the  atrophy.  He  believes 
that  an  injection  per  day  for  ten  or  twenty  days,  repeated  three  or  four 
times  a  year,  has  enabled  him  to  preserve  the  vision  for  many  years  in 
simple  glaucoma,  with  little  or  no  increase  in  tension. 

In  simple  glaucoma  iridectomy  is  useless  as  a  curative,  but  valuable 
as  a  prophylactic  measure  against  acute  attacks.  Where  the  tension 
is  increased  iridectomy  remains  the  sovereign  means  of  reducing  it, 
but  its  action  is  not  understood;  Exner's  explanation  that  the  short 
arterial  twigs  proceeding  from  the  major  arterial  circle  of  the  iris  form 
direct  anastomoses  with  the  corresponding  venous  twigs,  without 
having  to  pass  through  the  capillary  network,  is  probably  the  best. 
Iridectomy  thus  works,  as  Knapp  expresses  it,  as  a  safety-valve.     As, 
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however,  the  atrophic  process  continues,  central  vision  becomes  poorer, 
the  field  contracts,  and  the  disk  becomes  excavated. 

Sclerotomy,  both  anterior  and  posterior,  as  long  as  the  wound  is  not 
thoroughly  healed,  is  useful  in  giving  time  for  the  circulatory  disturb- 
ance to  pass  off.  Eserine  reduces  tension  in  fresh  cases  of  acute  con- 
gestive glaucoma,  through  causing  contraction  of  the  tensor  of  the 
choroid  and  probably  of  its  muscular  network.  In  simple  glaucoma 
eserine  is  only  valuable  so  long  as  the  atrophic  process  has  not  entirely 
paralyzed  the  muscular  network  and  the  tensor. 


Some  Modem  Views  on  Primary  Glaucoma. — Elliot,  I.  M.  S.  (Ind. 
Med.  Gaz.,  July,  1903),  gives  a  resume  of  the  above  subject,  based  on  a 
review  of  the  opinions  of  leading  authorities  as  found  in  the  literature 
of  the  subject,  as  well  as  from  personal  interviews.  He  sums  up  that 
under  the  term  simple  glaucoma  have  been  in  the  past  included:  (1) 
cases  in  which  the  prime  factor  was  disease  of  the  optic  nerve;  (2)  cases 
in  which  the  triad  of  symptoms  alone  occur — i.  e.,  cupped  disk,  re- 
tracted field,  and  diminution  of  visual  acuity,  and  (3)  a  long  series  of 
cases  passing  insensibly  from  the  last  class  and  merging  at  the  opposite 
end  of  the  scale  into  well-marked  congestive  glaucoma.  Atrophic  cases 
should  be  carefully  distinguished  and  placed  apart.  Classes  2  and  3 
maybe  separated  from  each  other  by  advancing  knowledge,  which  may 
lead  to  a  better  comprehension  of  their  pathology,  a  result  greatly  to 
be  desired,  establishing  more  exact  indications  for  operation.  As 
respects  treatment  of  glaucoma,  there  is  no  divergence  as  to  the  rational 
and  medical  measures — myotics  and  general  hygiene. 

Of  surgical  operations,  sclerotomy  and  iridectomy,  the  writer  con- 
cludes that  the  modern  ophthalmologist  undertakes  iridectomy  with  a 
much  more  expectant  heart  than  that  with  which  he  performs  sclet-- 
otomy.  Many  operators  prefer  sclerotomy  (1)  in  early  cases  where 
there  is  considerable  doubt,  (2)  in  late  cases  where  it  is  employed  as 
a  dernier  ressort,  (3)  in  desperate  cases  where  iridectomy  has  failed,  and 
(4)  in  simple  glaucoma  where  any  operation  is  doubtful,  and,  therefore, 
the  procedure  of  least  magnitude  is  chosen,  although  the  balance  of 
safety  does  not  lie  wholly  with  the  latter  operation.  Sympathectomy 
finds  its  rdle  according  to  Abadie,  in  those  cases  in  which  the  triad  alone 
is  present,  which  do  not  yield  to  medicinal  and  rational  treatment. 


The  Wearing  of  Artificial  Eyes  over  an  Eyeball  in  Situ  and  after 
Abscission  of  Staphyloma.— F.  A.  Miiller's  Sons  {Klin.  Man.  f.  Augen- 
heilk.,  October,  1903)  call  attention  to  the  impracticability  of  fitting  the 
ordinary  shell,  which  answers  well  enough  in  cases  like  phthisis  bulbi, 
to  the  full  eyeball,  or  such  as  are  but  slightly  shrunken,  the  thickened 
spot  convex  posteriorly  in  the  region  of  the  iris  of  the  shell,  exerting 
undue  pressure  if  applied  to  a  full  globe  and  preventing  perfect  appo- 
sition. The  perfectly  flat  shells  still  found  in  the  shops  are  entirely 
worthless.  Tney  propose  to  meet  the  cases  in  question  by  giving  the 
prosthesis  a  smooth  concavo-convex  form  to  permit  perfect  ap})osition. 

The  writers  also  criticise  the  horizontal  cicatrix  with  its  angular  edges, 
which  results  from  the  usual  mode  of  abscising  staphylomata  (a  hori- 
zontal elliptical  section  with  vertical  sutures).  These  edges  enormously 
increase  the  difficulty  of  prosthesis  and  quite  destroy  the  cosmetic  effect, 
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for  the  reason  that  the  bridging  of  these  edges  requires  the  shell  to  be 
broader  horizontally,  so  that  the  artificial  eye  seems  longer  and  larger 
than  the  sound  one.  To  obviate  this  the  writers  raise  the  question 
whether  the  wound  of  excision  for  the  staphyloma  should  not  be  given 
a  vertical  direction.  The  edges  would  then  come  to  be  beneath  the  lids, 
at  which  points  the  shell  could  be  easily  cut  out  to  correspond;  the 
horizontal  meridian,  which  is  the  most  important,  would  then  furnish 
a  stump  of  suitable  convexity.  A  more  symmetrical  result  might  con- 
ceivably be  secured  by  a  triangular  section  with  a  purse-knot  suture. 
The  writers  do  not  venture  to  offer  an  opinion  whether  this  is  a  practi- 
cable procedure. 
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The  Reactions  of  the  Blood  in  Experimental  Diabetes.— Sweet 
(Journal  of  Medical  Research,  1903,  vol.  v.  p.  255)  says  the  fact  long 
known  to  clinicians  and  students  of  immunity,  that  the  diabetic  organism 
is  abnormally  susceptible  to  infectious  processes  suggested  the  experi- 
ments which  are  the  subject  of  this  communication.  Studies  were  made 
upon  the  haemolytic  and,  to  a  less  extent,  the  bactericidal  power  of  the 
serum  of  rabbits  suffering  from  phlorizin  and  adrenalin  glycosuria, 
and  of  the  serum  of  dogs  which  were  the  subjects  of  true  diabetes 
mellitus  caused  by  total  extirpation  of  the  pancreas.  After  subcutaneous 
injections  in  rabbits  of  an  alcoholic  solution  of  phlorizin,  the  serum 
showed  a  slight  though  readily  demonstrable  increase  in  the  haemolytic 
complement  for  bovine  erythrocytes.  This  increase  in  comjilement  is 
to  be  explained  as  an  occurrence  coincident  with  the  inflammatory 
reaction  of  the  organism  to  the  injection.  Such  injections  of  phlorizin 
produced  no  effect  upon  the  amboceptor  for  bovine  erythrocytes.  Intra- 
peritoneal injections  of  adrenalin  chloride  were  followed  by  much  the 
same  results  as  regards  the  serum  reactions  of  the  rabbits  as  was  noted 
in  the  experiments  with  phlorizin.  The  only  change  exhibited  by  the 
serum  was  aslight  increase  in  the  haemolytic  complement,  which  occurred 
in  certain  animals  that  developed  an  inflammatory  reaction  following 
the  intraperitoneal  injections.  Although  injections  of  both  phlorizin 
and  adrenalin  chloride  give  rise  to  a  glycosuria,  the  condition  cannot 
be  considered  as  a  diabetes  mellitus,  and  therefore  to  re])roduce  this 
disease  in  animals  as  nearly  as  possible  excision  of  the  pancreas  was 
resorted  to;  dogs  were  used  for  this  purpose.  Fourteen  dogs  were 
operated  upon,  and  of  this  number  two  recovered  completely  from  the 
operation,  dying  subsequently  of  a  true  diabetes  mellitus.     Following 


184  PROGRESS   OF  MEDICAL  SCIENCE. 

upon  the  diabetes  produced  by  complete  removal  of  the  pancreas,  the 
haemolytic  activity  of  the  dogs'  serum  was  markedly  decreased  for  both 
rabbit  and  guinea-pigs'  erythrocytes.  There  is,  besides,  what  was 
interpreted  as  a  complete  loss  of  the  normal  bactericidal  property  of 
the  serum  for  such  bacteria  as  B.  coli  communis,  B.  typhi  abdominalis, 
and  B.  dysenterise,  while  somewhat  less  conclusive  was  the  decrease 
of  bactericidal  power  of  the  blood  for  staphylococcus  pyogenes  aureus, 
since  the  serum  of  the  normal  dog  has  very  little  if  any  bactericidal 
effect  upon  this  organism.  The  decrease  in  the  hsemolytic  action  of 
the  serum  of  the  diabetic  dog  was,  furthermore,  shown  to  be  due  to  a 
loss  of  haemolytic  complement,  and  from  analogy  the  loss  of  bactericidal 
power  was  believed  to  be  dependent  upon  the  loss  of  bacteriolytic 
complement.  Unless  the  pancreas  was  completely  removed  the  above 
phenomena  did  not  occur;  consequently  the  author  believes  that  extir- 
pation of  the  entire  organ  is  as  necessary  for  the  loss  of  complement 
as  it  is  for  the  production  of  diabetes.  In  diabetic  dogs  the  organism 
had  not  entirely  lost  its  power  of  reacting  to  inflammatory  processes 
by  an  increase  of  complementary  substances.  With  these  changes  in 
the  complements  no  disturbance  of  the  normal  relation  of  the  receptors 
of  the  erythrocytes  to  specific  hsemolytic  amboceptors  could  be  demon- 
strated. The  author  believes  that  the  loss  of  the  complementary  sub- 
stances in  diabetes  mellitus  points  conclusively  to  the  fact  that  there 
is  no  relation  between  the  leukocytes  of  any  type  and  the  production 
of  the  complements.  During  the  experiments  it  was  discovered  that 
secondary  infections  were  not  accorapanied^by  a  decrease  in  the  glucose 
excreted  by  the  diabetic  organism. 


Contribution  to  the  Physiological  Study  of  Glycerin. — Nicloux 
{Jourii.  de  Phys.  et  de  Path.  Gen.,  1903,  T.  v.  p.  527)  has  found  that 
under  normal  conditions  glycerin  is  present  in  the  blood  of  dogs  and 
rabbits,  2  to  2^  mgr.  of  glycerin  occurring  in  100  c.c.  of  blood  from 
dogs  and  4  to  5  mgr.  in  rabbits'  blood.  The  ingestion  of  fats  does  not 
appear  to  alter  the  proportion  of  glycerin  in  the  blood.  After  an 
intravenous  injection  of  glycerin  this  substance  disappears  rapidly 
from  the  blood  and  the  relative  proportion  of  glycerin  in  the  urine 
is  much  increased  above  the  amount  found  before  the  intravenous 
injections.  Since  the  same  relative  increase  of  glycerin  occurs  in  the 
urine  after  ingestion  of  glycerin,  the  author  believes  that  the  cells  of 
the  kidney  possess  a  p.eculiar  selective  function  for  the  excretion  of 
this  substance. 


The  Experimental  Production  of  Uncompensated  Heart  Disease,  with 
Especial  Reference  to  the  Pathology  of  Dropsy. — Charles  Bolton 
{Journal  of  Path,  and  Bad.,  1903,  vol.  ix.  p.  67)  says  three  distinct  theories 
exist  at  present  to  explain  the  primary  factors  concerned  in  the  pathology 
of  the  dropsy  of  venous  stagnation:  1.  A  secretory  theory,  of  which 
Hamburger  is  the  chief  exponent,  and  according  to  which  the  capillary 
endothelial  cells  are  believed  to  have  a  specific  secretory  function 
increased  in  dropsy.  2.  A  theory  originated  by  Lazarus-Baslow  which 
explains  the  oedema  by  assuming  that  an  accumulation  of  waste  prod- 
ucts occurs  in  the  tissues.  3.  A  mechanical  and  physical  theory, 
according  to  which  the  oedema  depends  upon  increased  venous  and 
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capillar}*  pressure,  together  with  an  alteration  -in  the  vessel  wall.  Cohn- 
heim  and  Starling  are  among  the  main  supporters  of  the  mechanical 
theory.  Cohnheim  found  that  when  oil  was  allowed  to  flow  into  the 
pericardial  sac  the  general  venous  pressure  was  raised  and  the  arterial 
pressure  lowered,  thereby  causing  increased  capillary  pressure  with 
diminished  velocity  of  blood  stream,  Bolton,  pursuing  somewhat  the 
same  line  of  investigation,  but  modifying  the  experiments,  brought  about 
an  interference  with  the  diastolic  filling  of  the  heart  by  constriction  of 
the  pericardium  of  cats  with  the  aid  of  a  line  of  sutures.  Following  this 
operation  the  animals  rapidly  developed  effusions  into  the  pleural  and 
peritoneal  ca\'ities  and  showed  some  subcutaneous  oedema.  By  this 
operation,  therefore,  one  of  the  sequences  of  uncompensated  heart 
disease  coidd  be  successfidly  reproduced.  In  a  second  group  of  experi- 
ments the  pericardiima  was  constricted  and  an  estimation  made  oi  the 
blood  pressure  in  the  peripheral  arteries  as  well  as  in  the  inferior 
vena  cava,  portal  vein,  and  peripheral  veins  before  and  at  different 
periods  during  and  after  the  operation.  Upon  constricting  the  peri- 
cardium there  resulted  immediately  a  considerable  decrease  in  the 
arterial  pressure  and  a  rise  of  pressure  throughout  the  entire  venous 
system;  but,  whereas  the  arterial  pressure  remained  low  for  some  hours 
after  the  operation,  the  venous  pressure  gradually  fell  to  normal.  If 
the  constriction  was  now  relieved  the  arterial  pressure  rose  to  normal 
or  rose  shghtly  above  normal,  while  the  venous  pressure  dropped  below 
normal.  By  intravenous  infusions  given  while  the  pericardium  was 
constricted  the  arterial  pressure  could  not  be  elevated  to  its  normal 
range,  nor  could  the  high  level  of  the  venous  pressure  be  maintained. 
Cohnheim's  experiments  were  repeated,  and  it  was  shown  that  when 
the  pericardium  is  distended  with  oil  the  heart  gradually  tends  to  fail 
owing  to  the  lack  of  blood  supply,  which  is  cut  off  by  the  pressure  of 
the  oil  upon  the  thin-walled  inferior  and  superior  vena  cava  at  their 
entrance  into  the  auricle.  Thus  the  condition  brought  about  by  Cohn- 
heim's experiment  is  essentially  different  than  that  of  the  author's  experi- 
ment, where  the  action  of  the  heart  as  a  force  pump  alone  is  interfered 
with  and  conditions  are  much  the  same  as  are  produced  by  an  adherent 
pericardium.  Finally  a  third  group  of  experiments  demonstrated  that 
when  the  animals  were  allowed  to  live  after  constriction  of  the  peri- 
cardium until  the  onset  of  oedema,  the  arterial  pressure  gradually  rose 
but  never  reached  the  normal  level,  while  the  venous  pressure  remained 
stationary.  Bolton  concludes  that  in  uncompensated  heart  disease,  such 
as  is  imitated  by  the  present  experiments,  the  capillar)'  pressure  is  of 
necessity  low,  and  he  agrees  with  Starling  in  adopting  the  mechanical 
theory  as  an  explanation  for  the  development  of  oedema. 

Leukaemia.— Haxs  Luce  (Deut.  Arch.  f.  Klin.  Med.,  1903,  Bd.  lxx\-ii. 
p.  255)  records  a  peculiar  form  of  lymphatic  leukemia  for  which  he  has 
suggested  the  name  of  "  leukanaeinia,"  A  woman,  aged  forty  years, 
developed  a  simple  anwmia  following  an  attack  of  acute  tonsillitis. 
After  six  months'  time  the  blood  picture  changed  and  assumed  the 
characters  of  a  typical  lymphatic  leukaemia.  The  antemia  increased 
with  the  appearance  of  a  hemorrhage  diathesis  until  at  the  end  of 
three  and  a  half  months  the  histological  blood  picture  was  typical  of 
both  lymphatic  leukaemia  and  pernicious  anaemia.  For  two*  months 
preceding  the  patient's  death    this  condition  remained   more  or  less 
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constant.  At  autopsy  all  the  organs  showed  an  extreme  grade  of 
anaemia,  while  an  extensive  fatty  degeneration  was  noted,  especially  of 
the  heart  muscle  and  liver.  The  bone-marrow  was  red.  Microscopically 
there  was  leuksemic  infiltration  of  the  liver,  kidneys,  and  heart  muscle, 
with  lymphadenoid  hyperplasia  of  the  spleen  and  cervical  lymph  glands, 
and  almost  complete  lymphadenoid  metaplasia  of  the  bone-marrow. 
But  the  bone-marrow  showed,  besides,  the  histological  elements  char- 
acteristic of  pernicious  anaemia.  The  complete  absence  of  siderosis 
throughout  all  the  organs  examined  was  noteworthy.  This  case 
together  with  those  of  Kormioczi  and  Leube  form  a  small  group  for 
which  the  author  believes  the  term  leukansemia  suitable — instances 
where  the  blood  pictures  of  lymphatic  leukaemia  and  pernicious  anaemia 
are  combined.  The  condition  is  looked  upon  as  a  disease  of  the  bone- 
marrow,  and  the  anaemia  is  considered  to  be  of  myelogenic  rather  than 
haematogenous  origin,  a  view  which  is  strengthened  by  the  fact  that 
there  was  no  pigment  in  any  of  the  organs.  It  has  been  shown  that  in 
certain  cases  of  lymphatic  leukaemia  the  lymphoid  tissue  of  the  bone- 
marrow  is  the  seat  of  extensive  hyperplasia.  In  instances  such  as  the 
present  it  is  probable  that  the  lymphoid  metaplasia  takes  place  at  the 
expense  of  the  erythroblastic  tissues,  and  thus  there  results  an  anaemia 
comparable  in  many  respects  to  the  aplastic  forms  of  pernicious  anaemia 
described  by  Ehrlich. 

A  New  Cholera  Vaccine,  and  its  Method  of  Preparation. — Strong 
(Amer.  Med.,  1903,  vol.  vi.  p.  272)  has  found  that  he  can  produce  a 
cholera  vaccine  which  contains  free  receptors,  and  has  the  power  of 
building  both  uni-  and  amboceptors  (agglutinins  and  bacteriolysins) 
in  a  cholera  immune  serum,  by  autolytic  digestion  of  cholera  spirilla 
in  aqueous  solution.  When  injected  into  rabbits  this  vaccine  gives  rise 
to  the  appearance  of  bactericidal  and  agglutinative  substances  in  the 
blood  sera  of  these  animals  which  equal  or  exceed  those  obtained  from 
inoculations  of  virulent  living  cholera  vibrios.  One  advantage  gained 
by  the  use  of  the  vaccine  instead  of  the  living  or  dead  bacteria  is  the 
absence  of  local  reaction  following  the  inoculation.  The  vaccine  filtrate 
may  be  evaporated  to  a  powder  which  when  redissolved  in  water  and 
injected  into  animals  is  capable  of  giving  rise  to  an  immunity.  The 
author  suggests  that  free  receptors  obtained  by  autolytic  digestion  and 
filtration  of  other  bacteria  may  be  used  as  a  vaccine  in  diseases  such  as 
typhoid  fever  and  dysentery. 
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GASTROENTEROSTOMY.^ 
By  John  B.  Deaver,  M.D., 

gUBGEOX-nf-CHTEF,  GEBMAN  HOSPITAL,  PHrLADELPHlA. 

Gastroenterostomy  at  the  present  day  has  a  definite  position 
in  surger\%  wnth  a  constantly  widening  of  its  field  of  usefulness  in 
the  treatment  of  lesions  of  the  stomach  or  duodenum. 

Twenty-two  years  ago  Wolffler  performed  the  first  operation  upon 
a  patient  where  pylorectomy  was  impossible,  and  in  1900  Mayo 
Robson  tabulated  1978  cases  reported.  At  the  present  time  gastro- 
enterostomy is  performed  many  times  as  a  routine  procedure  in 
certain  gastric  diseases  without  much  more  comment  than  a  chole- 
cystostomy  for  a  diseased  gall-bladder. 

During  these  twenty  years,  however,  while  the  indications  for 
the  operation  have  become  more  definite,  the  method  of  operating 
and  the  technique  of  operation  have  been  the  subject  of  spirited 
debate.  To  overcome  the  confliction  of  the  direction  of  peristalsis 
was  the  first  important  step,  and  many  modifications  in  the  original 
operation  were  made. 

Gastroenterostomy  was  performed  at  first  for  the  relief  of  the 
starvation  in  obstructive  carcinoma  of  the  pylorus,  and  then,  as 
has  happened  so  often  in  surgery,  a  palliative  measure  was  broad- 
ened in  scope  until  it  became  a  valuable  method  of  treatment. 
The  one  great  indication  for  gastroenterostomy  is  found  in  all 
lesions  of  the  stomach  where  the  contents  of  the  latter  are  not 
evacuated.    Whether  this  is  due  to  a  mahgnant  or  benign  obstruc- 

■  Read  b/ title  berore  the  Southern  Surgical  and  Gynecological  Anociation,  Atlanta,  Ga., 
December,  1903. 
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tion,  an  inflamed  or  ulcerated  pylorus,  or  atony  of  the  gastric  muscle, 
the  retained  stomach  contents  must  be  provided  for  by  an  anas- 
tomotic opening. 

When  carcinoma  of  the  pylorus  has  progressed  so  far  that  its 
removal  is  impossible,  the  last  months  of  the  patient  may  be  made 
more  restful  by  the  cessation  of  vomiting  and  the  ability  to  assimi- 
late food.  In  obstruction  of  benign  origin  usually  consequent  upon 
the  healing  of  an  ulcerated  area  of  the  pyloric  mucous  membrane, 
pyloroplasty  is  sometimes  combined  with  gastroenterostomy,  espe- 
cially in  those  cases  where  a  gastric  pouch  has  formed,  with  loss 
of  the  muscle  power  of  the  stomach.  Where  the  latter  complica- 
tions do  not  exist  gastroenterostomy  is  not  required,  and  if  per- 
formed, soon  loses  its  intended  purposes  and  merely  aids  in  the 
formation  of  adhesions. 

Bleeding  from  acute  or  chronic  ulceration  of  the  wall  of  the 
stomach  frequently  offers  a  positive  indication  for  gastroenterostomy, 
in  order  to  place  the  mucous  membrane  in  the  region  of  the  pylorus, 
the  most  frequent  site  of  ulceration,  in  a  state  of  partial  rest,  at  least. 
In  acute  ulcers  the  excision  of  the  bleeding  point  would  seem  to  be 
the  ideal  .operation,  but  the  consensus  of  opinion  of  those  of  large 
experience  in  this  work  favors  a  simple  gastroenterostomy. 

A  gastroenterostomy  with  correct  technique  will  keep  the  stomach 
empty,  and  with  the  aid  of  careful  feeding  sufficient  rest  can  be 
obtained  to  enable  the  ulcerated  area  to  heal. 

When  a  considerable  area  of  mucous  membrane  surrounding  an 
ulcer  is  the  seat  of  marked  inflammation,  or  in  large  erosions  or  in 
multiple  ulcer  direct  treatment  cannot  be  done,  gastroenterostomy 
offers  by  far  the  best  method  of  procedure.  A  chronic  ulcer,  espe- 
cially in  the  neighborhood  of  the  pylorus,  requires  the  exercise  of 
great  discrimination  as  to  whether  a  pylorectomy  is  necessary. 

The  literature  of  instances  where  malignant  disease  has  developed 
upon  the  site  of  a  chronic  ulcer  is  increasing  rapidly,  and  such  a 
termination  must  always  be  considered  and  its  likelihood  an  indica- 
tion for  the  excision  of  the  pylorus.  Gastroenterostomy  is  too  often 
considered  a  last  resort  for  a  carcinoma  of  the  pylorus  causing 
obstruction,  whereas  the  lesion  should  have  had  surgical  interfer- 
ence at  a  time  when  a  cure  was  possible.  But,  on  the  other  hand, 
it  must  be  admitted  that  in  many  cases  believed  at  the  time  of 
operation  to  be  malignant  by  reason  of  enlarged  inflammatory 
lymph  nodes,  induration  about  the  ulcer,  etc.,  gastroenterostomy 
has  cured  the  condition  and  disproved  its  malignancy. 

The  various  contractions  consequent  upon  chronic  gastric  or 
duodenal  ulceration  may  obstruct  the  stomach  and  require  gastro- 
enterostomy. In  hour-glass  stomach  it  is  preferable  to  divide  the 
wall  of  the  organ  in  the  long  axis  and  close  in  the  opposite  direc- 
tion, but  when  this  is  deemed  inadvisable  gastroenterostomy  may 
be  performed.     In  those  cases  of  hour-glass  stomach  when  the  con- 
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striction  is  near  the  middle,  and  two  large  pouches  are  formed,  a 
gastrogastrostomy  at  the  most  dependent  portion  of  the  pouches 
gives  better  results  than  gastroenterostomy. 

In  cases  of  extensive  dilatation  of  the  stomach  with  loss  of  motor 
power  consequent  upon  a  strictured  duodenum,  the  result  of  ulcer, 
the  anastomotic  opening  is  required.  The  stomach  lessens  in  size 
to  an  extent  which  will  depend  entirely  upon  the  contractile  power 
of  the  muscular  coat.  When  the  condition  of  dilatation  has  lasted 
for  a  long  time  and  has  appeared  gradually,  it  is  questionable 
whether  there  will  be  any  actual  lessening  in  the  size  of  the  stomach 
after  operation;  but  if  dilatation  has  come  on  very  rapidly  it  will 
be  readily  seen  that  the  muscular  tone  has  not  been  overtaxed,  and, 
therefore,  the  organ  should  regain  its  normal  size  in  a  compara- 
tively short  time.  I  would  lay  stress  upon  the  careful  examination 
of  cases  of  dilated  stomach.  In  some  instances  this  condition  is 
caused  by  kinking  of  the  pylorus  from  the  downward  displacement 
of  the  organ  due  to  peritoneal  relaxation.  In  gastroptosis  with 
dilatation  of  the  stomach  better  results  are  obtained,  in  my  opinion, 
by  a  gastropHcation  and  a  gastroenterostomy  than  by  the  other 
methods  sometimes  used. 

In  some  cases  of  fistulse  between  the  biUary  tract  and  the  stomach 
where  the  extent  and  density  of  the  adhesions  may  prevent  the 
separation  of  such  adhesions  and  the  repair  of  the  fistula  with  safety, 
gastroenterostomy  gives  good  results.  Even  where  gastrolysis  can 
be  performed  and  the  fistula  closed,  the  rest  and  drainage  which 
gastroenterostomy  affords  gives  additional  security  to  the  perfect 
heaUng  of  the  stomach.  In  addition,  adhesions  are  likely  to  reform, 
and  in  such  an  event  the  artificial  opening  prevents  the  dilatation 
and  other  symptoms  incident  to  pyloric  narrowing. 

In  those  intractable  cases  of  chronic  gastritis  where  multiple 
erosions  of  the  stomach  are  present  at  the  pyloric  region,  with  the 
mucosa  in  the  neighborhood  of  the  erosion  deeply  hemorrhagic, 
and  with  the  occasional  "occurrence  of  profuse  or  even  fatal  hemor- 
rhage" (Osier),  gastroenterostomy,  by  placing  the  pylorus  at  rest, 
may  cure  the  condition. 

A  secretory  neurosis  of  the  stomach,  with  hypersecretion  of 
hydrochloric  acid,  known  in  Germany  and  France  as  "Reichman's 
disease,"  is  frequently  rebeUious  to  internal  medication.  In  this 
disease,  while  the  irritation  of  the  highly  acid  gastric  juice  induces 
pyloric  spasm  at  first,  yet  in  most  instances  atony  and  dilatation 
of  the  stomach  occur,  and  the  pylorus  becomes  eroded  and  fissured. 
In  these  cases  gastroenterostomy  places  the  organ  at  rest  and  pre- 
vents the  accumulation  of  the  intensely  acid  gastric  juice  with  its 
severe  symptoms. 

Mayo  Robson  suggests  that,  in  acute  dilatation  of  the  stomach, 
after  lavage  has  failed,  the  abdomen  should  be  opened,  the  stomach 
emptied  and  connected  with  the  jejunum,  and  Weir  advises  the 
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same  operation  in  tetany,  which  is  often  associated  with  a  dilated 
stomach  and  may  be  caused  by  it. 

The  methods  most  often  used  at  the  present  time  for  performing 
gastroenterostomy  are:  (1)  the  anterior  operation;  (2)  the  pos- 
terior operation,  through  the  transverse  mesocolon;  (3)  opening 
the  gastrocolic  omentum  above  the  colon  and  anastomosing  the 
jejunum  to  the  posterior  wall  of  the  stomach;  (4)  the  Roux  Y 
operation,  a  modification  of  Wolffler's  second  method;  (5)  Kocher's 
operation. 

The  anterior  operation  is  now  usually  performed  by  bringing  the 
jejunum,  not  the  duodenum,  up  over  the  great  omentum  and  trans- 
verse colon  and  suturing  to  the  stomach  near  its  dependent  portion. 
While  in  the  hands  of  some  good  results  are  obtained,  yet  I  believe 
that  it  entails  greater  risk  from  adhesions  and  intestinal  obstruction 
than  is  the  case  in  the  posterior  operation.  Another  objection  is  that 
the  site  of  anastomosis  is  made  too  far  above  the  greater  curvature 
and  not  at  the  most  dependent  portion  of  the  stomach,  so  essential 
where  the  stomach  no  longer  possesses  much  muscular  power.  If 
care  is  taken,  however,  the  anterior  opening  can  be  made  nearly 
as  low  as  the  posterior,  and,  at  any  rate,  it  is  usually  believed  that 
the  traction  of  the  small  bowel  brings  the  anastomosis  to  the  lowest 
level,  finally.  After  performing  the  gastroenterostomy  the  prox- 
imal and  distal  ends  of  the  loop  of  the  small  bowel  should  be  stitched 
to  the  stomach,  the  former  at  a  point  higher  and  the  latter  at  a  point 
lower  than  the  anastomotic  opening,  preventing,  to  a  great  extent, 
any  tendency  toward  spur  formation. 

The  posterior  operation  is  performed  by  making  an  incision  in 
the  transverse  mesocolon,  vertical  in  direction,  to  avoid  interference 
with  the  blood  supply  of  the  colon,  through  which  the  posterior  wall 
of  the  stomach  is  delivered  and  to  which  the  jejunum  is  to  be 
attached.  The  jejunum  can  always  be  readily  found  by  passing 
the  hand  behind  the  coils  of  bowel  to  the  left  side  of  the  second 
lumbar  vertebra,  where  the  duodenojejunal  junction  is  grasped.  I 
make  it  the  rule  to  allow  free  play  of  the  jejunum  by  leaving  sixteen 
to  eighteen  inches  of  bowel  between  the  anastomosis  and  the  junc- 
tion with  the  duodenum.  This  is  done  for  several  reasons:  it  pre- 
vents any  kinking  of  the  ligament  of  Treit,  tends  to  prevent  spur 
formation,  and,  most  important  of  all,  if  any  subsequent  procedures 
are  to  be  employed,  such  as  enteroenterostomy  or  Roux's  opera- 
tion, sufficient  bowel  is  left  for  such  operations. 

In  incising  the  stomach,  as  well  as  the  intestine,  the  incision 
should  first  be  carried  down  to  the  mucous  coat,  which  will  then 
protrude,  when,  with  a  pair  of  tissue  forceps,  it  is  grasped  and 
separated  at  the  margin  of  the  wound  for  some  distance  from  the 
submucous  coat  (Robson  and  Moynihan).  The  mucous  membrane 
is  then  cut  away  to  the  extent  of  the  length  of  the  wound  and  about 
one-half  to  (hree-quarters  of  an  inch  in  width.    This  prevents  the 
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mucous  membrane  from  pouting  into  the  anastomotic  opening  and 
lessening  its  size,  which  might  interfere  during  the  repair  of  the 
wound  \vnth  the  emptying  of  the  stomach,  unless  the  opening  is 
made  liberally  large.  To  prevent  the  slipping  of  a  knuckle  of  bowel 
between  the  margin  of  the  opening  made  in  the  transverse  mesocolon 
and  the  wall  of  the  stomach  and  consequent  intestinal  obstruction, 
as  well  as  to  prevent  the  circular  compression  of  the  afferent  and 
efferent  loops  of  the  jejunum  close  to  the  anastomosis,  the  margins 
of  the  opening  made  in  the  transverse  mesocolon  should  be  stitched 
to  the  stomach  wall  at  one  or  more  points  and  about  one  inch  away 
from  the  anastomotic  opening. 

The  supracolic  method  merely  consists  of  opening  the  gastrocolic 
omentum  by  a  vertical  incision,  bringing  up  the  jejunum  over  the 
omentum  and  transverse  colon  and  suturing  to  the  posterior  wall 
of  the  stomach.  It  has  no  advantages  over  the  anterior  operation 
and  is  exposed  to  the  same  risk  of  adhesion  formation. 

Roux  advocates  an  operation  which  seems  to  offer  many  advan- 
tages. The  jejunum  is  divided,  20  to  40  cm.  (eight  to  sixteen  inches) 
below  the  point  where  it  passed  beneath  the  transverse  colon  and 
the  distal  end  implanted  into  the  stomach,  the  proximal  end  being 
sutured  into  an  opening  made  in  the  descending  limb,  which  has 
been  sutured  to  the  stomach  and  about  four  inches  below  the  latter. 
It  can  readily  be  seen  that  the  "vicious  circle"  cannot  occur,  as  the 
bile  and  pancreatic  secretion  by  the  force  of  gra\'ity  will  not  return 
to  the  stomach,  unless  there  is  regurgitation  of  the  intestinal  con- 
tents. The  objection  that  has  been  raised  to  this  operation  is  the 
small  opening  afforded  from  the  stomach  by  the  rather  narrow 
diameter  of  the  jejunum.  Such  opening  is  not  smaller,  however, 
than  that  obtained  by  the  use  of  the  Murphy  button  or  Mayo 
Robson  bobbin,  and  not  any  less  than  the  normal  pyloric  orifice. 
I  have  performed  the  operation  without  any  disagreeable  sequelae 
at  all,  but  as  I  have  had  like  results  from  the  same  number  of 
anterior  and  posterior  anastomosis,  I  have  not  been  able  to  draw 
any  deductions  regarding  its  greater  value  than  the  other  operations. 
Roux's  method  requires  some  judgment  in  its  use,  and,  unless 
performed  with  great  care,  subjects  the  patient  to  more  risk  than 
*he  simple  posterior  operation.  Roux  indicates  its  use  in  benign 
enosis,  gastroptosis,  and  gastrectasis.  As  will  be  seen  later,  the 
operation  is  of  great  value  when  the  vicious  circle  has  already  occurred. 

Kocher  endeavors  to  avoid  the  return  of  intestinal  contents  into 
the  stomach  and  their  resulting  decomposition  and  absorption  by 
bringing  the  jejunum  vertically  upward,  incising  it  at  right  angles 
to  its  long  axis  and  suturing  to  the  stomach,  so  "that  the  proximal 
j)(>rtion  of  the  loop  passes  vertically  upward  and  the  distal  portion 
vertically  downward,  the  former  opposite  to  the  stomach.     A  flap 

also  formed  from  the  intestine  to  prevent  regurgitation  into  the 
omach."     I  do  not  believe,  however,  that  the  valve  persists  for 
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any  length  of  time,  nor  does  the  operation  prevent  the  overfining 
of  the  duodenum  any  better  than  the  posterior  operation. 

In  all  of  these  operations  various  mechanical  devices  are  used  to 
perfect  the  anastomosis,  of  which  the  Murphy  button  is,  doubtless, 
the  most  popular.  Personally,  I  use  simply  a  needle  and  thread, 
though  in  certain  cases  I  have  used  both  the  Murphy  button  and 
the  Mayo  Robson  bone  bobbin.  The  great  advantage  of  the  needle- 
and-thread  operation  is  that  the  materials  are  always  at  hand,  the 
opening  can  be  made  of  any  length,  thus  lessening  the  tendency 
to  subsequent  contraction,  which  may  close  the  opening.  The 
objections  to  the  mechanical  devices  are  the  rather  small  opening 
allowed  and  the  subsequent  contraction  of  the  opening,  particularly 
when  the  Murphy  button  or  Senn's  plates  have  been  used.  If  too 
large  a  button  or  bobbin  has  been  used,  pressure  necrosis  of  the 
bowel  and  perforative  peritonitis  may  result. 

Of  the  various  other  methods  of  performing  the  anastomosis,  I 
have  had  no  experience.  I  do  not  use  the  elastic  ligature,  because 
I  see  no  advantages  to  be  derived  from  its  use,  and  it  has  the  objec- 
tion that  we  can  never  be  absolutely  sure  that  the  ligature  will  cut 
through  and  establish  the  opening.  The  Connell  suture  has  also 
been  recommended,  but  I  have  never  used  it,  nor  do  I  use  the 
clamps  for  the  stomach  and  intestine.  By  the  proper  disposition 
of  gauze  the  portion  of  bowel  to  be  anastomosed,  brought  out  of 
the  abdomen,  can  be  so  compressed  against  the  margin  of  the  abdom- 
inal wound  that  no  escape  of  contents  occurs  when  it  is  opened. 
There  is  no  danger  of  bleeding  if  the  coats  are  well  sutured,  and 
if  such  is  feared,  Down's  instrument  could  be  used  in  making  the 
openings.  Personally,  I  do  not  use  the  cautery  knife,  believing  it  to 
be  cumbersome  and  tending  to  a  needless  multiplicity  of  instruments. 

The  prevention  of  vomiting  after  operation  from  the  formation 
of  the  vicious  circle  has  occasioned  much  thought  upon  the  part  of 
many  surgeons.  Some  deny  that  they  have  ever  had  to  deal  with 
this  distressing  complication,  and  it  is  fortunate  that  this  vomiting 
is  not  frequently  met  with;  yet  that  it  does  occur,  even  with  perfect 
technique,  cannot  be  disputed.  The  term  vomiting  from  the  vicious 
circle  is  applied  to  that  condition  where  the  gastric  contents  pass 
into  the  proximal  or  afferent  limb  of  the  loop,  become  mixed  with 
the  bile  and  pancreatic  secretion  and  are  returned  to  the  stomach. 
Reflux  vomiting  (Fowler)  is  due  to  the  passage  of  the  secretions 
alone  into  the  stomach,  through  the  new  opening,  or  backward 
through  the  partially  permeable  pylorus.  The  cause  of  such  severe 
vomiting  has  not  been  determined,  some  observers  having  shown  that 
the  secretions  of  the  liver  and  of  the  pancreas  can  be  led  directly 
into  the  stomach  without  impairing  digestion  or  causing  vomiting. 
Fowler*  believes  that  the  symptoms  arising  from  the  vicious  circle 

1  Anuals  of  Surgery,  November,  1902. 
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are  due  either  to  "the  passage  of  food  into  the  duodenum  and  its 
more  or  less  prompt  reflux  into  the  stomach,  followed  by  its  injec- 
tion by  vomiting,  or  from  distention  of  the  duodenum  and  a  relative 
stagnation  of  the  stomach  contents  from  motor  insufficiency."  To 
correct  these  conditions  after  performing  the  usual  posterior  anas- 
tomosis, Fowler  performs  enteroenterostomy  between  the  afferent 
and  efferent  portion  of  the  loop  of  jejunum,  and,  finally,  passes  a 
No.  20  silver  wire  two  or  three  times  around  the  afferent  loop 
between  the  two  points  of  anastomosis  and  drawing  upon  the  turns 
tightly  enough  to  occlude  the  lumen  of  the  intestine  without  strangu- 
lating its  wall.  This  absolutely  prevents  the  duodenal  end  of  the 
loop  from  communicating  directly  with  the  storhach. 

The  question  as  to  whether  the  enteroanastomosis  should  be  per- 
formed in  every  case  must  be  answered  in  the  negative.  I  formerly 
used  such  a  procedure,  but  at  the  present  time  believe  that  the 
simple  posterior  gastrojejunostomy  is  more  rapid,  safer,  and  per- 
fectly efficacious  in  the  great  majority  of  cases,  reserving  subsequent 
operative  procedures  in  the  event  of  the  estabhshment  of  severe 
vomiting. 

The  following  case  illustrates  the  few  points  that  I  particularly 
wish  to  emphasize: 

JVIiss  M.  J.,  aged  twenty-four  years,  was  admitted  to  the  German 
Hospital  on  July  7,  1903.  Her  family  and  previous  personal  history 
presented  nothing  of  interest,  nor  did  her  occupation,  that  of  tobacco 
stripper,  have  any  influence  on  her  condition. 

Three  years  before  the  first  symptoms  of  gastric  trouble  appeared 
with  a  gradual  failing  of  the  appetite,  eructations  of  gas  and  fulness 
and  distress  after  taking  food.  A  year  later  she  began  to  vomit  after 
eating.  The  vomited  material  was  quite  sour,  the  sourness  increas- 
ing when  the  food  was  retained  for  a  while  before  the  vomiting. 
There  was  never  any  hematemesis.  The  gastric  distress  increased 
and  was  soon  accompanied  by  a  burning  pain  in  the  epigastrium, 
just  above  the  umbihcus,  and  referred  along  the  costal  margins  of 
both  sides.  This  pain  was  not  reheved  by  eating  or  drinking.  The 
bowels,  which  had  been  regular  during  the  earlier  months,  became 
constipated.     There  was  never  any  diarrhcea. 

Her  treatment  had  consisted,  after  a  course  of  the  various  stom- 
achics, of  lavage  practised  every  alternate  day  since  December,  1902. 
When  the  stomach  washing  was  practise<l  in  the  morning  remains 
of  food  eaten  the  night  before  were  found,  together  with  much 
mucus. 

Upon  admission  nothing  of  moment  was  observed  by  a  physical 
examination.  There  was  tenderness  of  the  abdomen  1  cm.  above 
the  umbilicus  and  over  an  area  3  cm.  in  diameter,  and  also  a  tender 
point  over  the  twelfth  rib,  posteriorly.  The  stomach  capacity  was 
1500'  c.c,  the  lower  border  reaching  to  1  cm.  above  the  umbilicus 
when  distended. 
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Operation,  July  8,  1903,  under  ether  anaesthesia.  An  incision 
five  inches  long  was  made  through  the  right  rectus,  the  peritoneum 
was  opened  and  the  stomach  appeared  immediately  below  the 
wound.  Numerous  adhesions,  fibrinous  in  character,  were  found 
around  the  neck  of  the  gall-bladder  and  duodenum.  The  gall- 
bladder was  normal  and  slightly  distended.  The  stomach  was 
then  carefully  examined  and  observed  to  be  slightly  enlarged, 
rather  low  in  position,  and  the  pyloric  opening  somewhat  thickened, 
otherwise  negative. 

The  intestines  were  walled  off  with  gauze  pads,  the  transverse 
colon  and  mesocolon  delivered  out  of  the  wound  and  protected  with 
gauze.  The  transverse  mesocolon  was  incised  and  the  posterior 
surface  of  the  stomach  exposed  and  brought  out  of  the  wound;  a 
loop  of  the  upper  portion  of  the  jejunum  was  delivered  and  brought 
up  to  the  posterior  wall  of  the  stomach,  to  which  it  was  stitched  by  a 
continuous  Lembert  suture,  introduced  for  a  distance  of  about  two 
and  a  half  inches.  An  incision  was  then  made  into  the  jejunum, 
about  two  inches  in  length,  through  the  serous  and  muscular  coats, 
and  the  protruding  mucous  membrane  excised.  A  similar  procedure 
was  performed  upon  the  stomach.  The  free  edges  of  the  stomach 
and  jejunal  wounds  were  united  with  through-and-through  silk  suture. 
The  Lembert  suture  was  then  continued  anteriorly,  completing  the 
peritoneal  apposition.    The  abdomen  was  closed  with  tier  suture. 

The  patient  reacted  well  from  the  operation,  was  free  from  vomit- 
ing until  July  13th,  when  700  c.c.  of  dark-green  bile  was  vomited. 
General  condition  good. 

July  15th.  Patient  vomited  bile  during  the  night.  Appetite  good ; 
feels  better  than  she  has  in  years.  Stitches  removed.  Incision 
healed  by  first  intention. 

17th.     Patient  vomited  bile,  with  small  portion  of  fecal  matter. 

18th.  During  the  early  morning  the  patient  vomited;  vomitus 
stercoraceous  in  character,  about  300  c.c,  and  an  intestinal  obstruc- 
tion was  believed  to  have  taken  place,  necessitating  a  second  operation. 

When  the  abdomen  was  opened  the  omentum  was  found  adherent 
to  the  old  scar.  These  were  separated,  and  the  omentum  and  trans- 
verse colon  turned  upward.  This  reflection  upward  carried  several 
coils  of  small  bowel  along,  and  it  was  found  that  the  proximal  and 
distal  limbs  of  the  anastomosed  loop  were  firmly  adherent  to  the 
posterior  layer  of  the  transverse  mesocolon,  interfering  to  a 
marked  degree  with  the  peristalsis  of  the  bowel.  The  adhesions 
were  all  separated  and  such  bowel  surfaces  as  were  denuded  by  the 
separation  were  sutured  with  silk  or  covered  with  cargile.  The 
gastroenterostomy  was  apparently  perfect.  An  enteroenterostomy 
was  then  performed,  15  cm.  (six  inches)  below  the  anastomotic 
opening,  in  the  usual  manner.  The  abdomen  was  closed  by  tier 
sutures.  There  was  some  vomiting  of  a  green  material  upon  the 
two  days  following  operation,  which  stopped  upon  the  use  of  lavage. 
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2bth.     Stitches  removed;  wound  healed  by  first  intention, 

2Qth.  Patient  vomited  twice  about  300  c.c.  of  light-greenish 
material.    Wine  of  ipecac,  10  drops  every  hour,  was  given. 

21th.     No  vomiting. 

Z\st.     Ipecac  stopped. 

August  2d.  Vomited  300  c.c.  of  light-green  material  about  10  p.m. 
Vomiting  cannot  be  attributed  to  anything  eaten.  Placed  upon 
ipecac  wine  10  drops  every  two  hours  during  the  day. 

1th.     Vomited  small  quantity  of  yellow  material.    Ipecac  stopped. 

\2th.  Discharged;  condition  fine.  Isgaining  weight,  and  has  not 
vomited  since  August  7th. 

On  September  14,  1903,  this  patient  was  readmitted  to  the  Ger- 
man Hospital.  She  stated  that  on  August  16th,  four  days  after  her 
discharge,  vomiting  had  recommenced,  at  first  of  bile  and  later  of 
food  and  bile.  When  admitted  she  vomited  everything  given  by 
the  mouth,  and  large  quantities  of  thick,  ropy,  dark-green  material, 
with  a  very  strong  odor.  Feeding  by  rectum  was  begun,  but  not- 
\sithstanding  this,  the  patient  continued  to  vomit  the  thick,  dark- 
green  material,  containing  large  quantities  of  bile.  On  washing 
out  the  stomach  large  quantities  of  the  same  material  w^ere  obtained. 
It  was  e^^dent  that  the  biliary  and  pancreatic  secretion  were  regurgi- 
tating into  the  stomach  and  causing  the  vomiting. 

Her  nourishment  was  good,  notwithstanding  the  vomiting,  prov- 
ing that  the  food  must  be  digested  in  great  part,  especially  as  the 
patient  does  not  seem  to  have  lost  much  weight.  Eyes  examined 
by  Dr.  W.  T.  Shoemaker,  with  no  abnormal  findings.  By  a  rectal 
examination  the  pelvic  organs  were  apparently  normal;  there  were 
no  symptoms  or  signs  of  locomotor  ataxia. 

Operation  was  performed  on  September  19th.  When  the  peri- 
toneum was  opened  the  omentum  was  found  universally  adherent 
and  there  were  dense  adhesions  between  the  coils  of  bowel.  The 
gastroenterostomy  was  exposed  and  the  opening  found  to  be  freely 
open.  The  enteroenterostomy  was  exposed,  some  difiiculty  being 
encountered  in  distinguishing  the  parts  of  the  anastomosis  by  reason 
of  the  numerous  adhesions.  A\Tien  these  were  separated  the  anasto- 
Tnosis  was  found  to  be  in  perfect  condition,  with  some  sacculation. 
Adhesions  were  further  separated  throughout  the  abdominal  ca\'ity. 
The  entire  omentum  was  ligated  and  cut  away.  The  gall-bladder 
was  found  normal  in  size,  numerous  adhesions  found  around  it; 
stomach  normal  in  size.  By  means  of  a  pedicle  needle  a  piece  of 
-silver  wire  was  passed  around  the  pylorus  and  tied.  Parts  were  then 
returned.  Abdominal  cavity  filled  with  normal  salt  solution  and  the 
abdomen  closed  by  tier  suture.  The  patient  was  shocked,  the  pulse 
barely  pereeptible  at  the  close  of  operation.  An  intravenous  injec- 
tion of  salt  solution  was  given  before  leaving  the  operating  room. 

September  2Xith.  Patient  has  vomited  bile  several  times  during  the 
day. 
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22d.  Buttermilk  ordered.  Patient  feels  somewhat  distressed  in 
the  epigastric  region.    No  vomiting. 

23rf.    Patient  feels  well;  no  epigastric  distress. 

2^th.     Ate  light  diet.     No  nausea  or  distress. 

October  \Oth.     Patient  vomited  after  breakfast. 

11^^  to  15^^.  Vomited  several  times  each  day;  complained  of 
abdominal  pain ;  there  was  some  tympanites.  The  fourth  operation 
was,  therefore,  performed,  and  a  coil  of  small  intestine  found  closely 
adherent  to  the  parietal  peritoneum.  The  intestines  were  found 
universally  adherent  to  each  other  and  to  the  remains  of  the  omen- 
tum, binding  together  the  transverse,  ascending,  and  descending 
colon  and  sigmoid  flexures  and  various  loops  of  small  intestine, 
one  to  another.  No  portion  of  the  bowel,  excepting  about  five  feet 
of  ileum,  was  free  from  adhesions.  The  adhesions  were  separated, 
bleeding  points  ligated,  and  all  denuded  surface  covered  with  car- 
gile.  The  enteroenterostomy  and  gastroenterostomy  were  examined 
and  found  patulous.  At  no  portion  were  the  intestines  collapsed 
or  unduly  distended.  The  abdomen  was  closed  by  through-and- 
through  sutures  of  silkworm  gut. 

llth.     Much  vomiting. 

19^^.     No  vomiting. 

2^th.     Stitches  removed;  wound  healed  without  inflammation. 

November  2d.  Patient  allowed  to  sit  up  in  a  chair;  no  vomiting; 
feels  strong. 

^th.     Patient  walking  about. 

\Zth.     Discharged.  *  . 

The  patient  was  home  for  ten  days,  when  she  again  began  to 
vomit  as  before,  in  the  morning  bile,  later  in  the  day  particles  of 
food;  would  vomit  two  or  three  times  every  day. 

On  readmission  the  patient's  nutrition  is  good.  On  abdomen 
two  scars  of  former  operations;  slight  distention  of  the  stomach. 

The  fifth  operation  was  performed  December  7,  1903.  An 
incision  seven  inches  long  was  made  dissecting  out  the  last  cicatrix, 
peritoneum  opened,  and  many  adhesions  found  between  intestines 
and  under-surface  of  incision.  Universal  adhesions  were  present 
throughout  the  intestinal  canal;  these  were  carefully  dissected  free 
and  two  holes  in  the  intestine,  which  were  accidentally  made, 
were  closed  by  sutures  of  silk.  Abdomen  was  filled  with  salt 
solution  and  the  wound  closed  by  through-and-through  sutures  of 
silkworm  gut. 

January  19,  1904.  Patient  apparently  entirely  well. 
*  This  unfortunate  woman  has,  therefore,  undergone  five  opera- 
tions, one  after  the  other,  for  the  relief  of  severe  vomiting.  An 
enteroenterostomy  and  occlusion  of  the  pylorus  have  both  failed 
to  relieve  her  condition.  The  etherization  in  each  operation  has 
been  easy  of  accomplishment.  Every  cause  for  vicious  circle  or 
for  jejunal  reflux  seems  to  have  been  eliminated,  except  the  influence 
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of  adhesions,  which  have  been  met  at  each  operation.  The  patient 
gained  in  weight,  even  while  vomiting,  indicating  that  the  digestive 
power  was  unimpaired. 

From  this  case  and  two  former  ones  requiring  reoperation  I  must 
believe  that  the  formation  of  adhesions  plays  the  chief  part  in 
favoring  severe  vomiting,  by  the  inhibition  of  the  normal  peristalsis 
and  the  retention  of  the  bile  and  pancreatic  secretions  in  the  loop 
of  the  afferent  limb  of  the  jejunum.  This  limb  must  be  a  loop,  as 
we  cannot  make  a  rigid  tube  from  the  duodenum  to  the  entero- 
anastomosis,  and  in  the  absence  of  sufficient  muscular  tone  or  the 
presence  of  obstructing  adhesions  the  secretions  must  accumulate. 
The  effect  of  food,  the  exciting  agent  of  the  flow  of  these  secretions, 
causing  vomiting  an  hour  or  so  after  eating,  also  would  seem  to 
indicate  the  influence  of  retained  secretions.  The  sagging  of  the 
jejunum  from  the  weight  of  the  secretions  dragging  upon  the  efferent 
loop  may  also  have  an  influence  upon  the  stomach. 

My  future  procedure  will  be  to  perform  the  posterior  method  of 
anastomosis  or  the  Roux  Y  operation,  and  in  the  event  of  vomiting 
following  the  former  method  I  will  reoperate,  di\4de  the  afferent 
limb  just  below  the  stomach,  and  implant  it,  as  in  the  Roux  Y, 
into  the  efferent  limb  some  10  or  15  cm.  (four  or  six  inches)  below 
the  stomach,  closing  the  shallow  sac  above  close  to  the  anastomotic 
opening. 

The  after-treatment  of  a  patient  upon  whom  gastroenterostomy 
has  been  performed  is  of  the  greatest  importance.  Shock,  vomit- 
ing, and  pneumonia  should  be  guarded  against  at  the  time  of  operat- 
ing. I  use  a  hot-water  bed,  hot  bottles,  and  a  cotton  jacket  during 
the  operation,  and  have  the  anaesthetic  administered  with  the 
greatest  care.  The  arms  should  never  be  folded  across  the  chest, 
thereby  impeding  respiration. 

If  shock  occurs  the  usual  remedies  are  administered,  and,  above  all, 
saline  solution  by  the  bowel,  at  first  combined  with  whiskey,  and 
later  intravenously,  if  the  condition  of  the  patient  should  demand  it. 

Vomiting  is  greatly  to  be  feared,  and  while  I  usually  allow  fiquid 
food  eighteen  hours  after  the  operation,  the  occurrence  of  nausea 
is  an  indication  for  its  discontinuance,  substituting  rectal  feeding. 
If  vomiting  does  occur,  the  best  treatment  is,  undoubtedly,  gastric 
lavage,  using  small  quantities  of  water  at  a  time,  200  to  300  c.c,  and 
giving  absolutely  nothing  by  the  mouth. 

Peritonitis  is  unavoidable  if  the  anastomosis  gives  way,  but  by 
the  careful  use  of  the  needle-and-thread  method  the  danger  is  min- 
imized and  far  less  liable  to  happen  than  with  the  use  of  mechanical 
appliances.  Upon  the  onset  of  peritonitis,  a  reoperation  is  impera- 
tively demanded,  the  anastomosis  strengthened,  and  the  peritoneum 
washed  out.  If  the  shock  does  not  prove  fatal,  such  a  patient  should 
usually  recover,  as  the  infection  from  the  fasting  stomach  is  not  of 
a  very  virulent  type. 
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Smallpox,  like  other  infectious  diseases,  may  present  various 
nervous  complications  and  sequelae.  Indeed,  almost  the  first  effect 
of  the  variolous  poison  is  observed  in  the  violent  frontal  headache, 
which  constantly  is  an  early  symptom.  Sharply  contrasted  with  the 
many  other  complications  and  sequelae  of  variola,  the  affections  of 
the  nervous  system  are  not  strictly  confined  to  certain  stages  of  the 
disease  itself,  not  necessarily  immediately  sequential,  nor  are  they  at 
all  related  to  the  severity  of  the  infection.  It  seems  that  the  variolous 
process  possesses,  in  a  marked  degree,  the  power  to  awaken  latent 
predispositions  to  nervous  disease,  as  well  as  to  independently  dis- 
order function  and  create  anatomical  alterations  in  the  various 
nervous  structures  of  the  body.  These  affections  may  be  gross 
anatomical,  purely  functional,  or  both.  Many  cases  present  a  varied 
clinical  picture,  which  leaves  us  in  doubt  as  to  the  exact  nature  of 
the  lesion,  and  until  further  post-mortem  examinations  and  other 
investigations  have  bettered  our  present  knowledge,  we  must  be 
content  with  collecting  the  rare  and  interesting  cases  for  the  liter- 
ature and  for  future  investigations  and  diagnosis.  These  compli- 
cations and  sequelae  invade  all  possible  provinces  of  the  nervous 
system — the  brain,  spinal  cord,  and  peripheral  nerves.  Truly,  the 
nervous  complications  and  sequelae  of  this  loathsome  disease  offer  a 
most  fruitful  and  little-worked  field  for  research. 

Convulsions  are  often  seen  in  children,  and  usually  precede  the 
eruption.  They  are  mentioned  by  Trousseau,^  who  endorses  the 
belief  of  Sydenham,^  that  they  possess  diagnostic  value,  especially 
in  the  young.  Sydenham^  states  that  convulsions  occur  more  fre- 
quently in  smallpox  than  in  any  of  the  xanthematous  diseases. 
Ii^' Smallpox  often  exerts  a  profound  effect  upon  the  pysche. 
jQln  order  of  frequency,  as  a  cause  of  the  febrile  deliriaand  psychoses, 
smallpox  is  placed  sixth  by  Berkley.*  Kraeplin,^  who  is,  perhaps,  the 
greatest  authority  upon  this  subject,  also  places  variola  in  the  same 
causative  relation. 

We  may  recognize  at  least  four  types: 
L  Initial  delirium. 
2.  Febrile  delirium. 

*  Read  before  the  Clinical  and  Pathological  Section  of  the  Clevel^d  Academy  of  Medicine, 
October  2, 1903. 
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3.  Collapse  or  exhaustion  delirium, 

4.  True  postvariolous  insanity. 

The  occurrence  of  initial  delirium  is  quite  constant,  usually  ap- 
pearing toward  the  evening  of  the  second  or  third  day;  the  mind 
wanders,  the  speech  becomes  incoherent,  and  a  true  confusional 
condition  develops.  Throughout  the  attack  there  is  much  sleepless- 
ness and  great  disquietude.  .  This  delirium  differs  entirely  from  that 
with  specifically  colored  delusions  and  accompanied  by  tremors,  the 
delirium  alcoholicum,  which  commonly  occurs  in  inebriates  attacked 
by  smallpox. 

Seppilli  and  Maragliano"  reported  three  cases  of  acute  mania 
occurring  in  smallpox.  Two  recovered  and  one  remained  incurably 
insane.  Trousseau"  referred  to  the  case  of  a  woman  who  was  seized 
with  an  acute  mania  during  the  progress  of  a  mild  attack  of  small- 
pox. She  had  never  before  shown  any  symptoms  of  mental  disturb- 
ance. Corlett*  records  the  occurrence  of  an  acute  mania  in  the 
course  of  a  discrete  smallpox.  The  sufferer  remained  \'iolently 
insane  for  six  days,  when  death  came. 

Grave  changes  in  the  mental  state,  with  peculiar  speech  disturb- 
ances, have  been  observed  to  follow  variola  by  Welch,*  Westphal,*" 
Otto,"  Foville,'^  Jaccoud,'^  Riva,"  Quinquaud,'^  I^udet,^^  Whipham 
and  Myers,^^  Pforzheim ,^^  Behier  and  Lionville,^*  Long,^°  the  writer,^^ 
and  others.  These  mental  changes  seem  to  be  a  part  of  widespread 
changes  in  the  nervous  system,  and  yet  sufficiently  uniform  in  their 
symptom  groups  and  their  pathological  pictures  to  deserve  sepa- 
rate and  detailed  description,  which  will  be  given  later,  in  connection 
with  two  personally  observed  cases. 

The  occurrence  of  true  dementia  paralytica  has  been  observed  to 
follow  variola  by  Mabille^^  and  others.  In  fact,  the  writings  of 
Hoppe,^^  Lagardelle,^*  Berthier,-^  Kiernan,^^  and  many  lesser  known 
observers  show  that  smallpox  is  a  fruitful  cause  of  mental  alienation. 

Meningitis,  fortunately,  is  a  rare  complication.  It  is  usually  puru- 
lent, and  probably  a  metastasis  from  the  skin  lesions.  Gregory" 
states  that  it  is  most  liable  to  occur  in  children  and  during  the  period 
of  suppuration  and  beginning  desiccation. 

Reiner^  has  recorded  a  severe  meningitis  of  the  convexity  occur- 
ring as  a  variolous  complication. 

The  occurrence  of  paralysis  in  smallpox  has  been  commented  upon 
since  that  exanthem's  history  passed  from  tradition  to  record.  In- 
deed, literature  bears  out  the  statement  of  Landouzy,"  that  "of  all 
the  eruptive  fevers  smallpox  is,  without  contradiction,  the  one  in 
which  paralysis  most  frequently  occurs,  either  at  the  onset,  in  the 
course  of,  or  at  the  decline."  How  frequently  it  occurs,  unfortu- 
nately, we  have  no  means  of  ascertaining.  That  smallpox  is  less 
liable  to  cause  the  complication  than  typhoid  fever  seems  to  be  the 
opinion- of  Landouzy,^  but  from  a  limited  personal  observation  and 
an  extensive  search  of  the  hterature,  I  question  the  statement. 
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The  nature,  origin,  and  seat  of  the  various  paralytic  affections 
attending  and  consequent  to  variola  are  so  varied  that  classification 
is  most  difficult.  That  they  may  originate  in  the  brain,  spinal  cord, 
or  peripheral  nerves  is  certain.  It  is  also  positive  that  we  may  have 
a  combination  of  two  or  more  of  these  forms. 

Paralysis  may  occur  at  the  very  onset  of  the  infection,  at  any  time 
during  its  course,  or  at  any  period  of  convalescence. 

The  majority  of  the  paralytic  affections  are,  as  in  other  acute 
infections,  of  neuritic  origin.  lyandouzy^^  believed  that  paraplegia 
was  most  frequent.  I  believe,  however,  that  he  included  the  cases 
of  brachial  paraplegia,  as  well  as  the  crural  monoplegias,  in  his 
consideration.  Rejecting  these  as  most  likely  peripheral  neuritides, 
we  place  paraplegia  of  spinal  origin  farther  down  in  the  list  of  nervous 
complications  and  sequel*  of  variola. 

All  are  agreed  upon  the  rather  fortunate  outcome  of  most  of  the 
paralyses  of  variola. 

E.  Wagner^^  has  observed,  on  post-mortem  examination,  evidences 
of  localized  non-purulent  encephalic  disease.  And  that  we  may 
have  a  non-purulent  meningoencephalitis  of  a  simple  character 
complicating  variola,  I  believe,  the  first  case  to  be  reported  in  this 
paper  will  fully  demonstrate. 

Areas  of  simple  softening  and  blood  extravasations  may  occur  in 
the  brain  and  produce  aphasia,  monoplegia,  or  hemiplegia.  Accord- 
ing to  Immermann,^^  such  lesions  may  remain  latent  throughout  life 
and  be  discovered  only  at  autopsy. 

Reiner,^^  Landouzy,^"^  Edes,^"  Osier ,^^  and  many  other  writers  men- 
tion and  some  relate  personally  observed  variolous  hemiplegias,  but 
if  the  meagreness  of  the  literature  is  an  index  of  their  infrequency, 
then  they  are  rare,  indeed. 

Clinicians  have  long  been  aware  of  the  relative  frequency  of  cord 
affections  in  variola.  The  severity  of  the  infection  appears  to  have 
little  to  do  with  their  occurrence,  since  they  appear  to  develop  with 
equal  frequency  in  varioloid.  The  observed  cases  have  been  usually 
paraplegia,  of  the  motor  type,  developing  in  any  stage  of  the  disease 
from  the  prodromal  to  a  far-reaching  period  of  convalescence.  Leroy 
d'Etiolles^*  has  recorded  the  occurrence  of  such  affections  in  the 
stage  of  incubation  before  the  proper  beginning  of  the  variola. 

Trousseau^"  observed  in  cases  where  severe  lumbar  pain  was  com- 
plained of  in  the  initial  stage  that  a  slight  degree  of  paraplegia  was 
often  present.  It  was  manifested  by  subjective  numbness,  tender- 
ness, and  loss  of  power.  Occasionally  the  bladder  was  involved, 
producing  difficult  micturition  and  occasional  retention.  These 
symptoms  usually  disappeared  with  the  appearance  of  the  eruption, 
but  in  rare  cases  remained  to  the  middle  of  the  second  week. 

Henderson,^"  Westphal,*^  Kahler  and  Pick,*^  and  others  state  that 
rarely  acute  ataxias  have  been  observed  to  follow  variola.  It  is  quite 
probable  that  these  case3  of  ataxia  are  ataxic  forms  of  neuritis, 
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although  many  of  the  cases  of  pseudomultiple  scleroses  manifested 
some  ataxia.  Henderson's*^  case  of  postvariolous  ataxia  presented 
numbness  and  tinghng  of  the  legs  and  hands.  The  skin  reflexes  and 
deep  tendon  reactions  were  all  absent.  The  patient  later  recovered 
his  power  and  station.  In  the  discussion  which  followed  Dr.  Hen- 
derson's report,  Dr.  Whipham"  referred  to  two  similar  cases,  which, 
I  presume,  are  embraced  in  the  report  of  Whipham  and  IMyers.*^ 
These  cases  have  been  looked  upon  as  pseudotabes,  the  so-called 
ataxia  variolique,  but  more  hkely  belong  to  a  class  of  dissemin- 
ated focal  inflammations  scattered  throughout  the  brain  and  spinal 
cord. 

Peter  Marie,"  Sottas,*^  Long,**  Charcot,*'  and  others  have  observed 
typical  examples  of  disseminated  sclerosis  following  smallpox.  The 
case  of  Sottas  is  quite  typical,  but  it  appears  from  the  reports  of  most 
of  these  cases  that,  while  for  a  time  they  presented  an  array  of 
symptoms  much  like  true  disseminated  sclerosis,  they  later  slowly 
grew  better,  thus  making  a  marked  departure  from  the  ordinarily 
progressive  course  of  that  disease. 

Enough  knowledge  of  the  pathological  changes  has  been  found  at 
the  root  of  the  disorder  to  demonstrate  that  we  have  disseminated 
encephalomyelitis  which,  although  followed  by  a  sequential  sclerosis, 
has  little  or  no  tendency  to  extend  or  multiply  itself.  This  subject 
will  again  be  adverted  to. 

WestphaP  recorded  a  case  which  was  followed  by  paralysis  of 
the  legs  and  bladder  that  was  due  to  disseminated  foci  of  inflamma- 
tion involving  the  gray  and  white  matter  of  the  spinal  cord.  Foci 
of  softening  in  the  structures  of  the  cord  have  been  described  by 
Damaschino'^  and  Joffroy,^^  Hayem"  and  Landouzy.^ 

Fiessinger^  remarked  the  occurrence  of  acute  myelitis  appearing 
as  a  complication  and  disappearing  with  the  disease. 

Steven  Mackenzie^  has  reported  a  case  of  poliomyelitis  anterior 
as  a  sequel  of  variola.  Damaschino  and  Roger^'  and  Landouzy^ 
record  acute  monoplegias  in  children  presenting  the  clinical  picture 
of  acute  inflammation  of  the  cells  of  the  anterior  horns  of  the  cord. 

Although  Huchard^*  observed  not  more  than  ten  paraplegias  in 
2000  patients  affected  by  smallpox,  yet  Landouzy*^"  states  that  para- 
plegia is  the  most  frequent  form  of  variolous  palsy. 

A  rapidly  ascending  myelitis  presenting  clinical  symptoms  of 
Landry's  paralysis  has  been  recorded  by  a  number  of  authors: 
Marinesco  and  Oettinger,"  Gubler,'^  Leyden,"^  Gros,"  Chalvet," 
Marie,®*  Bernhardt,"  Gros  and  Beauvais.**  These  cases,  as  a  rule, 
are  rapidly  fatal. 

F.  W.  Goss*"  observed  a  typical  case  of  acute  ascending  paralysis 
occurring  early  in  a  mild  varioloid.  It  proved  so  quickly  fatal  that 
the  patient  died  four  days  after  the  first  paral>iic  symptoms. 

Dr.  M.  Friedrich^"  personally  related  to  me  the  details  of  a  rapidly 
fatal  case  of  undoubted  ascending  or  Landry's  paralysis,  appearing 
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in  the  stage  of  desquamation  in  a  comparatively  mild  case  of  small- 
pox during  our  late  epidemic  in  Cleveland. 

It  would  appear  from  Oettinger  and  Marinesco^^  that  the  patholog- 
ical picture  of  lyandry's  paralysis  may  exist  in  variola  in  combination 
with  the  disseminated  myelitis  described  by  Westphal.  Indeed,  a 
recent  communication  appears  to  have  firmly  established  this  fact. 

Cases  have  been  described  by  Vulpian"  and  others  of  acute 
ascending  paralysis  from  variola  in  which  a  most  careful  search 
failed  to  show  a  myelitis.  It  seems  reasonable  to  believe  that  these 
cases  are  polyneuritic  in  origin. 

A  careful  examination  of  the  literature  convinces  me  that  we  have 
occurring  as  a  complication  or  sequel  of  smallpox  a  disseminated 
encephalomyelitis,  which  possesses  clinical  features  and  pathological 
changes  clearly  entitling  it  to  be  recognized  as  a  clinical  entity,  and 
which  occurs  with  sufficient  frequency  to  demand  our  special  con- 
sideration and  study.  It  occurs  in  other  infectious  diseases,  as  the 
case  reported  by  Ebstein^^  conclusively  proves.  Ebstein's  case  is 
quoted  particularly  because  it  complicated  typhoid  fever  and  the 
symptom-complex  was  identical  with  that  of  the  variolous  cases,  and 
the  post-mortem  disclosures  were  more  complete  and  in  keeping 
with  the  clinical  findings. 

I  believe  that  these  cases  have  in  time  past  been  described  as  and 
believed  to  be  the  disease  which  was  named  by  Charcot  disseminated 
sclerosis.  Some  of  the  reported  cases  bear  a  very  close  resemblance, 
but  the  majority  are  but  coarse  imitations.  In  this  connection  it  is 
not  thought  wise  to  discuss  the  pros  and  cons  of  the  question,  but 
to  report  two  personal  observations. 

I  have  been  able  to  find  fifteen  cases  in  the  literature,  all  present- 
ing: 

1.  More  or  less  ataxia  in  the  four  extremities,  usually  most  marked 
in  the  legs. 

2.  Slowness  and  awkwardness  of  movement. 

3.  Slow,  monotonous,  explosive  manner  of  speaking. 

4.  Faulty  articulation. 

-  5.  A  varying  degree  of  mental  degradation. 

6.  A  decided  tendency  toward  recovery. 

The  following  personal  observations  are  added  to  the  literature: 

To  the  courtesy  of  Dr.  Martin  Friedrich  I  am  indebted  for  the 
privilege  of  examining  and  reporting  this  case: 

Case  I. — E.  I>.,  male,  white,  aged  thirteen  years,  was  normally 
born  in  the  United  States,  and  of  German  parents.  He  had  never 
suffered  any  severe  illness  and  was  considered  a  large,  well-developed 
boy.  His  father  and  mother  are  strong,  healthy  people,  each  giving 
a  good  family  history.  There  are  four  other  children  in  the  family, 
all  of  whom  are  well.  There  have  been  no  deaths  in  the  family,  nor 
history  of  miscarriages  or  stillbirths. 

Edward  was  taken  sick  the  last  of  June,  1902.    The  family  attend- 
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ant,  Dr.  Christian  Sihler,  was  called  and  found  the  boy's  tempera- 
ture to  be  103°  F.,  from  which  it  shortly  rose  to  104.5°  F.  Nothing 
could  be  found  to  account  for  the  temperature,  and  because  of 
numerous  cases  in  the  neighborhood,  smallpox  was  suspected.  On 
the  fourth  day  an  eruption  appeared,  and  Dr.  Martin  Friedrich 
was  called  in  consultation  and  made  the  diagnosis  of  discrete 
smallpox. 

The  temperature  immediately  fell  on  the  development  of  the 
eruption,  but  little  secondary  fever  developed,  and  the  boy  was  not 
thought  to  be  very  ill.  There  had  been  no  con\Tilsions  or  other 
disturbances  of  the  nervous  system,  either  in  the  prodromal  period 
or  immediately  following  the  eruption.  He  was  sent  to  the  Deten- 
tion Hospital,  where,  for  the  first  ten  days,  he  was  at  no  time  con- 
fined to  bed.  He  ate  well,  slept  well,  and  did  not  complain.  During 
the  first  week  in  the  hospital  an  abscess  developed  on  the  right  leg, 
which,  although  quite  large,  causefl  him  little  discomfort.  He  was 
homesick  and  anxious  to  go  home,  but  was  put  off  from  time  to  time 
and  felt  very  badly  about  the  delay.  On  July  15th,  and  on  the 
thirteenth  day  of  his  residence  in  the  hospital,  his  father  came  to 
take  him  home,  when  the  boy  was  discovered  l^'ing  on  the  bed  in  a 
stupid  condition  and  could  not  be  aroused.  It  was  thought,  perhaps, 
that  he  was  soundly  sleeping,  and  the  father  went  home  without  him 
The  attendant,  failing  to  arouse  the  boy,  informed  Dr.  Friedrich  of 
his  condition,  who  finally  succeeded  in  awakening  him,  telling  him 
to  undress  and  get  into  bed.  The  boy  recalls  this  and  also  that  the 
nurse  helped  him  to  remove  his  clothing. 

Dr.  Friedrich  states  that  his  breathing  was  normal,  but  the  pulse 
was  ver}'  slow;  the  body  was  limp,  with  diminution  of  the  reflexes. 
There  were  no  changes  in  the  pupils.  The  boy  appeared  dazed  and 
his  speech  was  slow  and  hesitating.  The  next  day  he  was  taken  home 
The  stupor  continued  without  any  additional  symptoms,  except  the 
advent  of  a  temperature  of  103.5°  F.  The  abscess  had  l)een  opened 
several  days  before  this  time  and  was  discharging  freely,  but  giN"ing 
no  jmin.  He  remained  in  a  stupor  for  a  period  of  four  or  five  days, 
during  which  time  it  was  almost  impossible  to  feed  him;  attempts 
to  swallow  were  accompanied  by  choking,  and  it  was  necessary  to 
feed  him  Uquids  with  a  spoon.  From  the  hesitating  speech  he  passed 
into  a  condition  of  complete  aphasia,  at  the  end  of  four  days  being 
unable  to  sj:>eak  a  word.  The  neck  was  stiff  and  the  head  slightly 
retracted ;  pulse  very  slow,  rarely  going  above  60.  There  were  no 
signs  of  ocular  or  other  paralyses.  The  pupils  were  equal,  of  normal 
size,  but  reacted  very  slowly  to  various  stimuli.  The  nose,  larynx, 
and  retinae  were  carefully  examined  by  Drs.  Friedrich  and  Lenker 
and  nothing  abnormal  discovered.  No  signs  of  thoracic  or  ab- 
dominal disease  could  be  demonstrated. 

His  temperature  continued  irregularly  elevated  for  a  period  of  two 
weeks.     His  aphasia  remained  complete  during  this  time,  but  he 
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seemed  able  to  understand  ever3d;hing  that  was  said  to  him;  could 
read  print  and  writing,  but  he  was  not  asked  to  attempt  writing. 
There  was  no  numbness,  or  parsesthesia,  or  loss  of  sensation.  Before 
his  aphasia  became  marked  he  complained  bitterly  of  headache,  and 
later,  for  a  period  of  two  weeks,  by  gestures  continued  to  attempt  to 
convey  to  his  attendants  the  idea  that  the  ache  continued.  If  he 
attempted  to  get  up  on  his  feet  he  would  fall,  and  he  also  fell  out  of 
bed  and  was  unable  to  get  up  when  down.  After  he  was  up  and 
about  his  gait  was  markedly  ataxic;  he  staggered  like  one  intoxicated. 

He  cried  a  great  deal,  especially  at  the  end  of  the  second  week, 
and  seemed  to  be  very  much  excited  because  he  could  not  make  his 
attendants  understand  what  he  wanted.  Discovering  that  he  cried 
because  of  hunger,  his  attendants  began  to  feed  him,  when  he 
developed  almost  a  mania  for  food;  would  eat  until  they  were 
afraid  to  feed  him  so  much,  and  then  shriek  with  rage  and  disap- 
pointment because  he  was  not  given  more. 

He  was  aphasic  for  a  period  of  five  weeks,  and  when  speech  re- 
turned by  slow  degrees  it  was  distinctly  scanning,  slow,  and  thick. 
His  parents  relate  that  he  was  very  much  irritated  by  the  presence 
of  other  children  in  the  room  and  would  usually  order  them  out, 
speaking  in  a  manner  that  was  illustrated  by  the  mother  as  follows : 
"You-u  g-get  r-i-i-ght  o-u-ut — of-dis-  ro-o-o-m — he-e-r-r" — this  be- 
ing the  first  formula  which  he  seemed  able  to  enunciate.  The 
parents'  and  physician's  account  of  this  peculiar  enunciation  fits  the 
apt  description  of  Westphal,  who  said  his  patient's  words  came  out 
as  though  each  syllable  was  "squeezed  out."  His  speech  seemed  to 
return  rather  rapidly;  in  fact,  he  soon  insisted  upon  talking  most  of 
the  time,  but  it  was  very  hard  to  understand  him,  because  of  his 
enunciation  being  so  thick,  slow,  and  scanning. 

I  examined  him  in  the  following  November:  He  is  a  large,  well- 
developed  boy,  with  hydrocephalic  type  of  head.  His  eyes  are  promi- 
nent, pupils  wide,  vision  normal;  no  nystagmus,  ocular  palsies,  or 
pupillary  disturbance;  palpebral  apertures  are  wide,  showing  the 
sclera  above  the  cornea.  His  gait  is  peculiar.  He  walks  like  a  boy 
who  has  on  a  pair  of  shoes  that  are  too  small  for  him.  His  station 
is  not  good.  His  parents  state  that  if  he  receives  a  slight  push  he  is 
unable  to  recover  himself  and  falls.  Knee-jerks  are  quick,  no  ankle 
clonus,  no  Babinski's  sign.  Left  wrist-jerk  and  elbow-jerks  are 
more  marked  than  the  right.  His  left  hand  is  the  seat  of  a  peculiar 
movement  resembling  very  closely  an  athetosis;  this  is  particularly 
marked  while  walking.  Indeed,  his  gait  is  worthy  of  attention  and 
study.  The  legs  are  brought  forward  awkwardly  and  stiffly;  the 
toes  of  both  feet  turn  in,  which  his  parents  assure  me  was  not  the 
case  previous  to  his  illness.  The  toe  of  the  left  shoe  is  worn  more 
than  the  right,  and  it  is  believed,  when  not  on  exhibition,  that  he 
drags  this  foot  a  little.  The  right  hand  hangs  normally  at  his  side, 
while  the  left  is  held  partially  behind  him,  the  palm  directed  back- 
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ward  and  on  a  line  with  the  middle  of  the  thigh,  and  at  every  step 
is  the  seat  of  a  distinct  athetoid  movement  invoh-ing  the  wn-ist  and 
fingers.  His  parents  inform  me  that  this  pecuUar  movement  of  the 
hand  is  often  present  while  sitting  still.  All  characteristics  of  chorea 
are  absent,  and  I  beheve  the  movement  to  be  an  uncontrollable  or 
athetoid  movement  consequent  upon  pathological  alterations  of  the 
brain  cells.    He  occasionally  complains  of  headache. 

There  are  now  but  few  pits  to  be  seen  upon  the  face  or  body,  and 
in  a  few  months  Uttle  will  remain  to  show  that  he  has  suffered  from 
smallpox.  The  only  evidence  of  his  aphasia  at  present  is  a  certain 
thickness  of  speech  and  a  tendency  to  stumble  over  syllables;  in  fact, 
he  stumbles  over  the  syllables  in  "United  Irish  Constabulary"  as 
badly  as  a  well-developed  case  of  paresis.  There  appears  to  be, 
however,  a  slow  and  continuous  improvement.  His  parents  say 
that  he  seems  to  be  as  bright  in  school  as  before,  but  that  his  dis- 
position has  changed;  that  he  is  cranky  and  irritable.  His  father 
states  that  when  children  tease  him  about  his  tripping  speech  he 
weeps,  "instead  of  punching  them,"  as  he  formerly  did  when  plagued. 

There  are  some  rather  novel  features  in  this  case;  some,  indeed, 
suggesting  hysteria;  and  were  it  not  for  the  slow  pulse,  high  tem- 
perature, and  bulbar  symptoms,  one  would  be  justified  in  suspecting 
a  neurosis.  The  headache,  slow  pulse,  and  stupor  point  to  an  intra- 
cerebral pressure,  probably  due  to  a  simple  effusion.  Assuming  an 
intracerebral  pressure,  we  have  an  explanation  of  the  bulbar  symp- 
toms. 

The  aphasia,  which  was  complete,  and  has  left  its  mark  in  a  halt- 
ing speech,  and  an  athetosis,  point  to  an  undoubted  lesion  of  cerebral 
tissue,  possibly  hemorrhagic,  or  to  areas  of  localized  softening.  The 
spinal  symptoms  of  the  case  are  as  clearly  marked  as  in  Westphal's 
cases,  and  the  cUnical  ensemble  is  certainly  of  that  type. 

C.^JSE  II. — A  healthy  young  woman  was  taken  sick  with  smallpox 
the  last  of  May,  1902,  and  was  removed  to  the  Detention  Hospital. 
^Miile  there  she  was  under  the  care  of  Drs.  A.  B.  Spumey  and  M. 
Friedrich,  to  whose  courtesy  I  am  indebted  for  most  of  the  data 
of  the  case.  She  had  a  good  family  history  and  had  been  quite 
healthy  herself,  with  the  exception  of  frequent  attacks  of  night 
terrors,  which  still  continue. 

After  the  usual  prodromal  s}Tnptoms  the  eruption  appeared  at 
about  the  fifth  day,  and,  although  discrete,  was  \^^dely  disseminated 
and  the  })ocks  large  and  close  together.  The  secondary  fever  was 
not  high,  but  the  third  day  following  the  eruption  she  became  very 
delirious.  The  deUrium  was  not  entirely  characteristic  of  the  ordi- 
nary febrile  delirium,  since  it  largely  partook  of  the  type  of  religious 
mania.  Shortly  after  this  delirium  manifested  itself  she  lost  her 
sp)eech,  swallowing  became  difficult,  and  she  lay  helpless  in  bed; 
all  four  extremities  were  limp  and  perfectly  useless.  The  urine  and 
feces  passed  uncontrolled  into  the  bed.     Dr.  Spurney  states  that  the 
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deep  reflexes  were  absent  at  this  time.  Quite  a  nninber  of  abscesses 
developed,  some  of  which  persisted  long  into  her  convalescence. 
Her  speech  was  almost  entirely  absent  for  a  period  of  over  three 
weeks,  when  it  began  to  slowly  return  and  had  the  same  character- 
istics of  the  preceding  case. 

It  was  found  when  she  was  able  to  get  out  of  bed  that  she'  was 
markedly  ataxic,  so  much  so  that  she  reeled  and  staggered  like  a 
drunken  person,  and  continued  to  do  so  for  a  period  of  about  three 
months.  The  speech  gradually  returned,  but  her  mental  degrada- 
tion was  marked  and  interesting.  She  appeared  and  acted  like  an 
imbecile.  She  did  not  know  enough  to  go  to  bed,  but  when  sent  to 
her  room  would  lie  down  on  the  floor.  She  did  not  even  know 
enough  to  dress  herself,  and  had  to  be  watched  closely  to  prevent 
her  undressing  in  public.  She  remained  practically  in  this  condition 
for  two  months,  when  a  slight  improvement  began  and  continued 
progressively  until  one  day,  while  in  the  chapel  at  prayers,  she  seemed 
to  ratljer  suddenly  acquire  her  orientation,  and  from  then  on  began 
to  gain  so  rapidly  that  one  month  later  she  was  able  to  go  out  to  the 
Smallpox  Hospital  in  Newburg  and  aid  in  the  care  of  patients.  Her 
improvement  has  been  steady  since  then,  and  at  the  present  time 
she  has  practically  recovered  all  her  faculties. 

Examination.  A  recent  examination  reveals  practically  nothing, 
except,  perhaps,  a  slight  increase  of  the  knee-jerks,  a  little  slowness 
and  tendency  to  syllabication  of  words.  Her  gait  is  not  as  good  as 
before;  a  slight  ataxic  condition  still  obtains.  The  special  senses  are 
normal. 

There  seems  to  be  evidence  that  peripheral  neuritis  occurs  in 
smallpox  with  greater  frequency  than  heretofore  believed.  It  was 
formerly  supposed  that  the  few  cases  observed  were  of  very  limited 
extent  and  probably  related  to  gross  anatomical  lesions  of  contiguous 
structures.  Postvariolous  paralysis  of  the  soft  palate  and  structures  of 
the  pharynx  quite  similar  to  the  more  frequent  diphtheritic  affections 
of  those  parts  have  been  noted  byCurschmann,^*Leyden,^^and  others. 

Combemale^^  has  collected  ten  cases  of  peripheral  neuritis  occur- 
ring as  complications  or  sequelae  of  variola.  In  all  of  his  cases  some 
speech  disorder  was  remarked,  which  he  evidently  believed  to  be 
due  to  palatal  paralysis,  or  paralysis,  or  ataxia  of  the  organs  of 
phonation.  Limited  cutaneous  anaesthesia  and  paralysis  of  single 
muscles,  like  the  case  of  paralysis  of  the  deltoid  reported  by  Cursch- 
mann,"  may  rarely  occur,  and  are  certainly  due  to  peripheral  neu- 
ritis. Of  great  inte'rest  in  this  connection  is  the  case  of  serratus 
magnus  paralysis  occurring  during  a  variola  observed  by  James  J. 
Putnam.^^  This  was  undoubtedly  due  to  a  neuritis  of  the  posterior 
thoracic  nerve.    Atrophy  followed,  and  there  was  no  recovery. 

Vulpian^^  reported  a  case  of  paralysis  and  anaesthesia  of  the  right 
circumflex,  with  weakness  in  the  distribution  of  the  same  nerve  on 
the  opposite  side. 
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.  Hitzig^"  has  observed  a  case  of  double  brachial  neuralgia,  with 
considerable  loss  of  power;  also  neuralgia  of  one  arm  and  shoulder, 
followed  by  paralysis  of  the  deltoid  alone.  All  of  these  cases  ap- 
peared too  early  in  the  disease  to  be  attributed  to  exhaustion  or 
pressure  from  decubitus. 

Eulenberg^^  has  reported  a  case  of  partial  paralysis  of  the  left 
facial  and  both  median  nerv^es.  The  electrical  reactions  were  little 
changed  and  recovery  ensued. 

Rosenblatt's*^  case  of  crural  monoplegia  was  undoubtedly  of 
peripheral  origin,  and,  as  before  stated,  it  is  my  belief  that  Charcot's 
case  of  right  brachial  monoplegia,  followed  by  permanent  atrophy 
of  the  muscles,  was  also  peripheral  neuritis. 

I  find  but  one  case  of  multiple  neuritis  following  variola  in  which 
a  post-mortem  examination  demonstrated  conclusively  the  correct- 
ness of  the  diagnosis;  it  is  reported  by  P.  Grocco,*^  of  Milan.  The 
patient,  a  young  man,  six  weeks  after  convalescing  from  smallpox 
developed  all  the  s}Tnptoms  of  a  multiple  neuritis,  later  pneumonia, 
and  finally  died. 

Gower^  mentions  a  case  of  polyneuritis  following  varioloid.  The 
patient  died  of  pneumonia  six  months  later,  and  the  purely  neuritic 
character  of  the  paralysis  and  atrophy  was  demonstrated.  Since  he 
gives  no  reference  to  this  case,  I  believe  it  to  be  the  one  reported  by 
Grocco. 

Joffroy*^  observed  a  patient  who,  while  convalescing  from  a  grave 
confluent  smallpox,  developed  violent  pains  in  the  left  arm  and 
shoulder,  which  was  followed  by  loss  of  power  and  muscular  atrophy. 
Pulmonary  tuberculosis  supervened;  the  patient  died,  and  a  careful 
pathological  and  histological  examination  revealed  a  parenchymatous 
neuritis. 

Charcot**  has  recorded  a  case  of  atrophy  involving  the  muscles  of 
the  right  arm  consecutive  to  smallpox.  It  is  possible  that  this  case 
was  a  brachial  plexus  neuritis.  Rosenthal,*^  of  Vienna,  reported  a 
case  of  true  progressive  atrophy  that  appeared  six  weeks  sequential 
to  variola. 

Indeed,  the  variolous  poison  or  the  combined  infections  which  are 
so  violently  manifested  in  this  disease  may  produce  disturbed  func- 
tions and  actual  degeneration  of  any  part  of  the  nervous  system. 

Functional  nerve  disturbances  are  not  uncommon  sequelae  to 
smallpox.  They  are  commonly  severe  and  persistent,  but  usually 
recover. 

Epilepsy  following  variola  has  been  mentioned  by  Bierlingus**  as 
early  as  1679. 

Osier*'  states  that  rarely  epilepsy  appears  during  convalescence 
from  smallpox. 

H.  E.  Armstrong**  relates  a  case  of  "catalepsy,"  with  waxy  mobil- 
ity and' afterward  rigidity  of  the  limbs  and  c-ontinuance  of  conscious- 
ness, followed  by  ecstasy,  passing  into  obscene  delirium,"  finally  ter- 
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minating  in  unconsciousness  and  death.  The  patient  was  a  woman, 
aged  twenty-four  years,  and  in  the  tenth  day  of  a  severe  variola, 
with  confluent,  crystalHne  eruption. 

Dreyfus-Brisac^^  observed  an  hysterical  hemiplegia  and  hemianes- 
thesia of  the  right  side  disappear  at  the  time  of  the  efflorescence  of  a 
varioloid. 

To  illustrate  the  profound  effects  which  smallpox  may  exert  in 
the  production  of  neurasthenia,  the  following  case  is  related : 

Case  III. — W.  S.,  an  unmarried  policeman,  born  in  the  United 
States  thirty-two  years  ago,  gives  a  good  family  history,  exdepting 
the  pertinent  fact  that  he  was  born  when  his  parents  were  at  an 
advanced  age.  He  states  that  his  mother  was  fifty-four  years  old  and 
his  father  sixty-four  years  old  at  the  time  of  his  birth.  The  patient 
suffered  a  sunstroke  at  sixteen  years,  and  from  that  time  has  been 
troubled  with  frequent  headaches.  He  says  that  while  he  has  been 
physically  strong,  yet  has  had  little  endurance.  He  experienced  a 
severe  attack  of  measles  at  twenty- two  years,  and  at  twenty-eight 
years  a  violent  attack  of  la  grippe,  and  since  has  been  visited  by 
yearly  attacks  of  the  affection  at  about  the  same  time  each  year. 

Three  and  one-half  years  ago  he  suffered  a  violent  attack  of  con- 
fluent smallpox,  and  is  very  badly  pitted  as  a  result.  He  was  com- 
pletely disabled  for  two  months  and  then  returned  to  light  duty,  but 
caught  cold  and  was  laid  up  two  months  longer,  suffering  at  this 
time  rheumatic  pains  and  remaining  unexplainably  weak.  He  again 
returned  to  work,  when  he  suffered  further  relapse  of  pain  and  weak- 
ness and  general  indisposition.  From  then  until  two  years  ago, 
when  the  final  collapse  came,  he  was  rarely  able  to  be  on  light  duty 
more  than  a  week  at  a  time.  Shortly  before  this  collapse  he  had  an 
attack  of  severe  pain  in  the  left  upper  chest,  which  extended  down 
the  arm  to  the  tips  of  the  fingers  and  also  across  the  chest.  He  suf- 
fered from  several  like  attacks,  but  has  had  none  during  the  past 
year.  At  the  time  of  these  attacks  he  was  using  a  large  amount  of 
tobacco,  but  has  not  used  any  during  the  past  year.  He  dates  his 
complete  disability  to  a  time  when  on  his  "beat"  he  was  seized  with 
a  sudden,  unreasoning,  and  uncontrollable  fear — a  fear  that  he  was 
going  to  die,  or  something  terrible  was  about  to  take  place.  He 
immediately  collapsed  and  was  taken  home  in  a  carriage,  since 
which  time  he  has  been  completely  disabled.  He  began  losing  flesh, 
became  afraid  to  walk  on  the  street,  was  unable  to  ride  on  the  street 
car.  He  waxed  irritable,  restless,  and  sleepless;  hands  became  un- 
steady and  trembled,  gait  became  reeling,  and  heart  palpitated  vio- 
lently on  exertion,  and,  in  fact,  without  exertion.  His  condition 
became  so  pitiable  and  his  emaciation  so  extreme  that  the  medical 
police  official  and  the  medical  head  of  the  Health  Department  in 
the  city  in  which  he  was  an  officer  decided  that  he  was  permanently 
and  totally  disabled.  He  was  retired  and  placed  on  the  pension  roll 
for  life. 


aldrich:  nervous  complications  of  smallpox.        209 

Examination.  The  patient  is  a  strongly  built  man,  and  has  so 
far  recovered  his  former  weight  that  he  now  registers  175  pounds, 
instead  of  130  pounds,  at  which  weight  he  was  retired.  His  com- 
plexion is  florid,  hair  reddish-bro\vn,  and  face  deeply  pitted  from 
smallpox.  He  is  extremely  nervous  and  walks  with  a  peculiar,  un- 
certain, reeling  gait,  typically  and  picturesquely  neurasthenic.  His 
ears  are  well  placed,  eyes  on  a  level,  features  symmetrical,  tongue 
protruded  straight,  palate  highly  arched,  with  torus;  palpebral  aper- 
ture on  the  left  shghtly  larger  than  the  right,  and  the  pupil  of  the 
right  eye  is  shghtly  smaller  than  the  left.  There  is  no  nystagmus, 
and,  to  rough  test,  no  ocular  palsies.  The  pupils  react  to  hght  and 
accommodation  and  consensually.  The  patient  states  that,  although 
his  vision  is  good,  when  he  reads  a  short  time  he  becomes  mentally 
confused.  He  is  slightly  short-sighted.  Knee-jerks  rather  weak, 
but  equal;  WTist-jerks  are  normal;  a  shght  jaw-jerk  is  present.  No 
Romberg.  Although  he  reels  in  walking,  it  is  not  a  true  ataxia. 
He  appears  weak  in  the  knees.  The  hand  grasps  are  interesting. 
The  right  at  first  registers  seventy-five,  second  attempt  sixty, 
third  sixty,  fourth  fifty-five,  fifth  and  sixth  attempts  fifty.  After  an 
interval  of  about  three  minutes  the  best  he  can  do  is  fifty-five.  The 
heart  muscle  is  normal;  pulse  rapid.  Thoracic  and  abdominal 
viscera  normal;  urinary  examination  negative. 

Among  the  functional  disturbances  we  are,  perhaps,  warranted 
in  placing  the  isolated  cases  of  diabetes  mellitus  observed  and  re- 
ported by  Freiberg,*^  v.  Frerichs,*^  and  others. 

The  occurrence  of  aphasia,  with  or  without  associated  paralysis 
as  a  complication  and  as  a  sequel  of  smallpox,  has  been  observ^ed. 

Arnaud,'*  Combemale,®^  Saint-PhilHppe,^*  Jaccoud,*^  Cursch- 
mann,^  and  Myers  and  Whipham*®  have  reported  such  cases. 
AVhether  these  aphasias  are  due,  when  alone,  to  actual  destruction  of 
the  brain  tissue  is  doubtful ;  that  they  are  purely  functional  exhaus- 
tion or  intoxication  of  the  cortical  cells  of  the  speech  centres  seems 
more  probable.  Breganze's^""  case  of  aphasia,  which  occurred  at  the 
height  of  a  variola  and  was  complete  until  he  made  a  single  apphca- 
tion  of  electricity,  when  speech  returned,  but  remained  stammering, 
is  both  puzzhng  and  unique.  He  considered  the  loss  of  speech  due 
to  a  cerebral  atony  from  exliaustion  of  the  nutrition  of  the  cells. 
Notwithstanding  the  behavior  of  the  speech  in  returning  very  like 
hysteria,  we  must  consider  the  vocal  halt  which  remained  as 
confirmatory  to  liis  idea  of  its  pathology,  adding,  perhaps,  to  his 
hypothesis  the  suggestion  of  a  toxic  exhaustion  of  the  cells  of  the 
cortex  presiding  over  emissive  speech. 

The  following  personally  observed  instance  of  aphasia  in  an  other- 
wise uncomplicated  case  of  smallpox  in  a  boy,  aged  seven  years,  was 
recently  reported  at  length:"*^ 

Case  IV. — E.  M.,  white,  was  born  in  the  United  States,  and 
possesses  a  good  personal  and  family  history.    When  first  seen  he 
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had  a  temperature  of  103.5°  F.,  some  coryza,  a  slight  diarrhoea,  and 
had  vomited.  There  was  no  history  of  exposure  to  acute  infectious 
disease,  and,  being  informed  by  the  parents  that  the  child  had  been 
eating  a  large  amount  of  sweets  on  the  preceding  day,  I  took  the  case 
to  be  a  gastrointestinal  disturbance,  and  treated  it  accordingly.  On 
the  following  day  the  child  suddenly  went  into  violent  convulsions 
and  was  more  or  less  convulsed  for  an  hour.  The  temperature 
was  103.8°  F. ;  on  the  next  day  the  temperature  remained  above 
103°  F.,  the  child  was  stuporous,  with  a  coated  tongue  and  flushed 
face.  The  respiration  was  regular.  The  neck  was  slightly  rigid, 
but  no  Kernig's  sign  was  present.  There  was  no  rash  upon  the  body, 
nor  could  the  most  careful  examination  disclose  other  signs  of  dis- 
ease. He  was  thought  to  be  in  a  state  of  meningismus  of  gastroin- 
testinal origin.  His  condition  remained  unchanged,  running  a  tem- 
perature of  from  103°  F.,  to  105°  F.,  until  the  morning  of  the  fourth 
day,  when  the  characteristic  eruption  of  smallpox  appeared  upon 
the  face  and  calves  of  the  legs.  The  eruption  was  discrete,  frank, 
and  classical.  The  temperature  immediately  fell  and  the  child 
became  conscious,  but  it  was  observed  that  he  did  not  talk.  He 
appeared  to  understand,  but  could  not  or  would  not  speak.  A  very 
slight  secondary  fever  followed,  and  the  patient  made  an  uninter- 
rupted recovery.  For  a  period  of  over  three  months  the  child  never 
spoke  a  word.  He  seemed  to  have  forgotten  all  the  language  he  had 
ever  learned.  His  hearing  was  perfect;  the  movements  of  his  tongue, 
palate,  and  vocal  cords  were  normal.  He  learned  readily  enough, 
and  in  the  course  of  six  months  was  speaking  with  almost  as  much 
fluency  as  before.  It  was  impossible  for  obvious  reasons  to  classify 
his  aphasia. 
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A   CASE   OF   TYPHOID   FEVER   PRESENTING   AN 

ARTERIAL  COMPLICATION— PROBABLY 

AN  ARTERITIS. 

By  Walter  R.  Steiner,  A.M.,  M.D., 

OF  HARTFORD,  CONN., 
FOEMEELY  HOUSE  MEDICAL  OFFICER,  JOHNS  HOPKINS  HOSPITAL. 

Among  the  protean  complications  and  sequelae  of  typhoid  fever, 
those  connected  with  the  circulatory  system  are  of  great  interest.  They 
were  recognized  at  least  as  long  ago  as  1806,  when  Hildenbrand,^  in 
an  epidemic  of  typhoid  at  Cracow,  observed  some  cases  in  which 

Ueber  den  austeckenden  Typhus,  etc.,  8°,  Wien,  1810,  p.  810.  , 
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gangrene  of  both  extremities  resulted.  Since  that  time  similar  cases 
have  been  reported  and  have  been  explained  as  due  to  venous  throm- 
boses or  emboli.  In  1851  Fabre*  suggested  that  autochthonous  arte- 
rial thrombosis  might  account  for  some  of  these  instances,  and  sub- 
sequently different  observers,  especially  the  French,  have  described 
the  symptoms  of  thromboses  of  this  variety.  Some  of  the  apparent 
cases,  however,  occurred  in  young  individuals  in  whom  a  complete 
recovery  of  the  affected  part  ensued.  The  following  case  is  one  of 
this  nature.  In  these  instances  it  is  suggested  that  an  arteritis  only 
existed,  which  caused  the  pulse  to  be  so  much  obUterated  that  it  was 
merely  not  felt.  A  subsidence  of  the  arteritis  restores  the  patulency 
of  the  bloodvessels'  lumen  and  the  volume  of  the  pulse  is  conse- 
quently increased,  returning  generally  to  its  former  condition. 

The  symptoms  presented  by  these  cases  have  been  especially 
well  given  by  Barie,^  Potain,'  and  Salles,*  but  the  recent  publication 
of  Thayer's^  article  renders  a  detailed  discussion  of  this  subject 
unnecessary.  The  symptoms  in  brief  are  those  of  "pain,  heat,  ten- 
derness, swelling,  and  even  resistance  in  the  course  of  the  artery,  with 
diminution  or  disappearance  of  the  pulsations  and  coldness  or  blue- 
ness  of  the  extremity."  A  complete  recovery  may  be  noted  in  a  few 
weeks,  "with  the  disappearance  of  all  svmptoms  and  return  of  pulsa- 
tion, not  only  in  the  peripheral,  but  in  the  affected  vessels." 

Typhoid  fever;  severe  infection;  tvx)  relapses;  an  arterial  complica- 
tion in  the  right  upper  extremity  on  the  forty-first  day  of  the  disease; 
gradual  recovery,  with  complete  return  of  pulsation  in  the  affected 
bloodvessels. — P.  B.,  aged  nine  years,  was  firet  seen  by  me  December 
2, 1900.  He  complained  at  this  time  of  headaches  and  general  weak- 
ness. His  family  history  was  negative.  He  had  never  been  a  strong 
child,  had  suffered  much  from  asthmatic  attacks  since  infancy  and 
was  very  susceptible  to  colds.  The  winter  previous  he  had  spent  in 
California  without  apparent  great  benefit.  Of  the  ordinary  diseases 
of  childhood  he  had  had  measles,  mumps,  and  whooping-cough.  He 
•  thought  his  present  illness  began  two  weeks  before  I  saw  him,  when 
he  first  complained  of  headaches  on  coming  home  from  school. 
Nothing  especial,  however,  was  thought  of  this  symptom,  and  he 
still  kept  up  and  about,  although  three  days  ago  he  said  he  felt  quite 
weak.    One  day  ago  he  went  to  bed,  at  which  time  his  mother  said 

>  Cas  de  gaDgr^ne  et  separation  compute  da  pied  dans  le  corns  d'ane  fidrre  typtaoide,  Abeille 
mM.,  Pari*,  1850,  vol.  vii.  pp.  242,  243 ;  and  Gaz.  mM.  de  Paris,  1851,  3  8.,  vol.  vi.  pp.  539-640. 

*  Contribution  i  I'histoire  de  I'art^rite  aigas  consticative  i>  la  fidvre  tTphoide,  Rev.  de  m^d., 
Paris,  1884,  vol.  iv.,  l,  pp.  124-149. 

*  De  rart^rite  et  de  la  gangrene  sdche  dans  la  convalescence  de  la  fldvre  typboTde,  Gas.  d. 
hftp.,  Paris,  1878,  vol.  11.  pp.  537-539 ;  and  De  l'art<5rite  transitoire  des  membres  inKrieurs  dans  la 
convalescence  de  la  fifevre  typhoide.    Bull,  mt-d.,  Paris,  1890,  vol.  iv.  pp.  845,  846. 

*  Mote  Bur  un  cas  d'obetructions  art^rielle  an  coois  d'un  cas  de  fidvre  typhoide  cbez 
I'enfant.    Lyon  m6d.,  1893,  vol.  Ixxii.  pp.  77-82. 

»  On  Arteritis  and  Arterial  TbrombooiA  io  Typboid  Fever.  [New  York  State  Joamal  oi 
Medicine,  January,  1903. 
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he  seemed  quite  feverish.    He  had  had  no  epistaxis,  nausea,  vomit- 
ing, or  diarrhoea. 

On  examination  he  was  a  rather  weakly  developed  and  poorly 
nourished  boy.  The  lips  and  mucous  membranes  were  of  a  good 
color;  the  tongue  was  coated  with  a  thick  white  fur;  the  temperature* 
was  101.8°  F.,  while  the  pulse  was  100  to  the  minute,  regular  in  force 
and  rhythm,  and  of  good  volume  and  tension.  The  lungs  were  nega- 
tive on  examination.  At  the  apex  of  the  heart  a  soft  systofic  murmur 
was  audible,  which  was  not  transmitted  outward,  but  was  heard  with 
increasing  intensity  on  passing  upward,  being  loudest  at  the  pul- 
monic area.  The  abdomen  was  not  distended,  and  no  rose  spots 
were  observed,  but  on  palpation  pain  was  complained  of,  not  local- 
ized, but  general  over  the  entire  abdomen.  The  spleen  was  not  pal- 
pable.   A  dried  blood  specimen  was  obtained  for  a  Widal  reaction. 

On  the  following  day  the  report  from  the  Widal  was  negative.  The 
pain  over  the  abdomen  still  continued,  but  was,  as  before,  not  local- 
ized. Some  distention  was  now  first  noted,  which  subsequently 
proved  very  obstinate  in  not  yielding  to  the  various  means  employed 
for  its  relief.  Because  of  these  abdominal  symptoms,  leukocyte 
counts  in  the  morning  and  evening  were  taken.  They  resulted  in 
readings  of  7800  and  7400,  respectively.  No  rose  spots  were  seen  until 
the  next  day,  and  the  spleen  was  not  palpable  until  December  12th. 
The  patient  was  ordered  cold  baths  first,  but  as  he  resisted  the  taking 
of  them  so  strenuously,  cold  sponges  were  next  given  every  three 
hours  if  his  temperature  was  over  103.5°  F.  These  also  had  to  be 
abandoned  for  a  like  reason,  and  cold  packs  were  then  tried.  If 
they  failed  to  bring  about  a  satisfactory  reduction  of  the  temperature, 
cold  sponges  were  resorted  to  and  generally  proved  effectual. 

In  the  matter  of  feeding  great  difficulty  was  encountered,  as  he 
objected  to  taking  anything,  and  the  nurses  had  many  a  struggle  to 
get  him  to  swallow  even  a  small  quantity  of  liquid  nourishment.  At 
one  time  milk,  which  was  first  given  him,  had  to  be  entirely  substi- 
tuted by  broths  and  egg  albumen,  as  he  had  a  tendency  to  vomit 
curdled  milk  and  pass  curds  in  his  stools,  even  with  the  milk  greatly 
diluted  with  lime-water.  On  December  22d,  the  twenty-second  day 
of  his  illness,  the  temperature,  which  had  been  gradually  falling, 
reached  99.2°  F.,  and  we  hoped  for  a  speedy  recovery,  but  a  relapse 
set  in,  with  a  temperature  of  103.8°  F.,  at  8  p.m.,  on  December  24th, 
and  a  subsequent  new  crop  of  rose  spots.  The  spleen  was  not  appar- 
ently palpable,  but  he  did  not  permit  us  to  make  a  satisfactory  exam- 
ination. With  the  relapse  he  had  a  marked  bronchitis — sibilant, 
sonorous,  and  coarse  moist  rales  being  heard  everywhere  over  both 
lungs,  especially  the  right.  During  this  attack  warm  packs  were 
tried,  as  he  struggled  and  resisted  so  against  the  cold  ones,  and  was 
frequently  quite  exhausted  after  one  had  been  given  him.  As  they 
seemed  beneficial  in  lowering  the  temperature,  they  were  continued 
throughout  the  course  of  the  disease. 
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His  condition  remained  satisfactory  until  January  oth,  the  four- 
teenth day  of  his  relapse,  when  he  became  quite  delirious.  At  this 
time  his  pulse  was  very  small  in  volume  and  thready,  124  to  the  min- 
ute. On  an  examination  of  his  lungs  there  was  slight  relative  dulness 
from  the  angle  of  the  spine  of  the  right  scapula,  and  the  breath  and 
voice  sounds  were  here  somewhat  harsh.  Under  the  stimulation  of 
whiskey  and  strychnine,  the  pulse  became  again  full  and  strong,  and 
later  the  dehrium  left  him,  and  the  lung  symptoms  cleared  up.  The 
temperature  reached  normal  on  the  thirty-ninth  day  of  the  disease 
and  the  eighteenth  of  his  relapse.  Two  days  later,  on  the  evening  of 
the  fort}-first  day,  he  complained  of  numbness  and  tingling  of  the 
right  index  finger.  The  right  radial  was  of  the  same  force,  rhythm, 
volume,  and  tension  as  the  left  radial,  and  no  swelling  or  tenderness 
could  be  made  out  along  the  course  of  the  right  radial,  brachial,  or 
axillary  arteries.  There  was  no  stiffness  of  the  right  index  finger, 
and  movement  of  the  arm  did  not  cause  the  slightest  pain.  Uncer- 
tain as  to  what  this  symptom  exactly  foreboded,  I  ordered  the  arm  to 
be  immobilized,  and  left  the  patient,  thinking  the  outcome  would  be 
a  neuritis  or  an  arterial  thrombosis.  On  the  following  day,  January 
11th,  the  right  radial  pulse  was  distinctly  smaller  in  volume  than  the 
left,  but  differences  between  the  axillaries  and  brachials  could  not  be 
made  out.  The  numbness  and  tingling  had  now  been  transferred 
mostly  to  the  elbow,  and  there  was  also  some  pain  radiating  up  and 
down  the  course  of  the  brachial  artery.  There  was  no  swelling  or 
sensitiveness  to  pressure  anywhere  in  the  arm.  The  next  day,  Janu- 
ary 12th,  the  pulse  was  wanting  in  the  right  radial,  brachial,  and 
axillary  arteries,  which,  on  account  of  the  patient's  emaciation,  could 
be  well  felt.  The  skin  overl^yang  them  was  somewhat  swollen  and 
looked  red  and  inflamed.  Much  pain  was  complained  of  on  palpa- 
tion, and  the  axillary  and  radial  arteries  had  a  hard,  cord-like  feel. 
The  right  upper  extremity  was  distinctly  colder  than  the  left,  and 
there  was  some  blueness  of  the  finger-nails.  The  patient's  condition 
otherwise  was  good.  In  twenty-four  hours  the  hand  became  still  colder 
and  had  a  mottled  and  cyanotic  appearance.  Dr.  William  Porter, 
Jr.,  of  Hartford,  who  saw  the  case  frequently  in  consultation  with  me, 
and  I  now  became  very  apprehensive  lest  gangrene  might  set  in.  On 
January  14th  we  could  get  the  axillary  pulse,  but  could  not  feel  any 
pulsation  in  either  the  brachial  or  radial  arteries. 

For  two  days  his  condition  remained  about  stationary,  during 
which  period  his  temperature  more  nearly  approximated  the  normal, 
there  being  but  a  slight  evening  rise.  But  at  the  end  of  this  time,  on 
January  IGth,  his  temperature  rose  from  98.2°  F.  at  noon  to  100.8° 
F.  at  4  P.M.,  while  his  pulse  rate  increased  from  80  to  90  per  minute. 
Coarse  mucous  rales  were  heard  on  this  day  over  the  entire  riglit  hmg, 
and  over  the  cardiac  area  a  loud,  blowing,  systolic  murmur  was  plainly 
audible,  being  loudest  at  the  aortic  area,  where  it  almost  completely 
obliterated  the  first  sound.    On  examining  the  abdomen  the  super- 
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ficial  veins  seemed  especially  prominent.  There  was  much  disten- 
tion and  tympanites,  which  prevented  the  spleen  being  palpated  for. 
The  arm  was  extremely  cold  and  the  finger-nails  intensely  cyanotic. 
A  fresh  crop  of  rose  spots  were  visible  on  the  following  day. 

The  next  few  days  he  grew  gradually  worse,  and  soon  became 
intensely  delirious.  The  temperature  on  January  18th  and  19th 
reached  105.2°  F.,  but  thereafter  fell  slowly  until  it  was  103.5°  F.,  on 
January  20th  at  8  p.m.  From  this  time  on  until  January  22d  the  tem- 
perature was  not  taken,  on  account  of  his  extreme  delirium  and  rest- 
lessness, which  nothing  at  our  command  could  entirely  control.  On 
January  21st  the  emaciation  was  so  marked,  the  weakness  so  intense, 
the  delirium  so  extreme,  and  the  pulse  so  small,  irregular,  and  thready 
that  dissolution  seemed  imminent.  The  respirations  were  Cheyne- 
Stokes  in  character,  the  urine  was  passed  involuntarily,  and  the  abdo- 
men was  extremely  distended.    The  bowels  had  not  moved  for  three 
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days.  Under  stimulants  he  rallied  somewhat,  but  the  delirium  re- 
mained. In  the  next  twenty-four  hours  his  condition,  though  des- 
perate, was  a  trifle  improved,  as  the  pulse  was  then  more  regular, 
and  there  was  no  longer  Cheyne-Stokes  respiration.  Food  of  all 
kinds  was  refused,  and  he  was  occasionally  with  difficulty  kept  in 
bed.  His  mouth  was  dry  and  parched,  sordes  covered  his  lips  and 
tongue,  and  his  breath  was  foul.  There  was  no  change  in  the  arm, 
save  that  the  cyanosis  had  disappeared  and  the  difference  in  tempera- 
ture, as  compared  with  the  left  arm,  was  almost  unappreciable.  On 
January  23d,  the  following  day,  his  delirium  ceased,  he  was  able  to 
take  some  food,  and  an  enema  was  slightly  effectual,  much  gas  being 
passed.    The  prognosis  became  decidedly  more  favorable. 

From  this  time  on  his  improvement  was  rapid.  The  symptoms  in 
the  right  lung  cleared  up,  and  his  pulse  became  good  and  strong  and 
iriuch  reduced  in  frequency.  There  was  still  no  pulsation  in  the 
right  radial  and  brachial  arteries.  He  was  seen  on  January  26th  by 
Dr.  E.  G.  Janeway,  of  New  York,  who  expressed  a  most  hopeful 
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prognosis.  The  patient's  subsequent  history  was  one  of  rapid  prog- 
ress. On  January  31st  his  temperature  became  practically  normal. 
Four  days  later  I  placed  him  on  a  soft  diet,  and  on  February  13th, 
thirty-five  days  after  the  onset  of  the  arteritis,  I  first  noted  a  return 
of  pulsation  in  the  right  radial  and  brachial  arteries.  The  pulse  in 
each  was  slightly  weaker  and  a  trifle  slower  than  in  those  of  the  left 
arm,  but  in  three  days  I  could  detect  no  difference  between  the  two 
sides.  On  this  day  he  was  placed  on  solid  diet  and  was  allowed  to 
sit  up.  Shortly  thereafter  he  was  permitted  to  get  up  and  walk  about, 
and  I  released  him  from  my  care. 

The  urine  examinations  were  negative  throughout  the  course  of 
the  disease.  I  ven*  much  regret  that  I  was  unable  to  have  another 
Widal  reaction  taken. 

In  considering  this  case,  it  seems  best  to  regard  the  arterial  com- 
pUcation  as  one  of  the  so-called  peripheral  arteritides,  as  the  symp- 
toms so  nearly  correspond  to  those  of  this  nature.  The  disappearance 
of  the  axillar}'  pulsation  and  its  speedy  subsequent  return  may, 
however,  be  taken  as  an  indication  of  the  displacement  of  an  axillary 
thrombus  and  its  later  lodgement  in  the  bloodvessels  of  the  brain. 
This  would  account  for  the  extreme  delirium,  but  the  complete  re- 
estabhshment  of  the  radial  and  brachial  pulsations  is  against  the 
view  of  thrombus  formation,  and  the  symptoms  of  deUrium  may  be 
well  explained  by  the  occurrence  of  his  second  relapse. 
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From  ihe  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 

Mani'  facts  are  known  concerning  the  acti\'ities  of  the  various 
wandering  cells  of  the  blood,  yet  the  significance  of  few  phenomena 
which  they  exhibit  is  clearly  understood.  Since  Cohnheim  showed 
that  the  polynuclear  leukocytes  migrate  from  the  bloodvessels, 
numerous  observations  have  demonstrated  how  important  is  the 
part  played  by  these  cells  in  the  inflammatory  changes  which  follow 
the  invasion  of  bacteria.  Nevertheless,  we  are  ignorant  of  what  they 
accomplish  in  resisting  invasion  of  the  body.  ^letschnikoff  and  his 
})upils  believe  that  the  polynuclear  leifkocjies  with  neutrophile  granu- 

1  The  present  investigation  has  been  conducted  with  the  aid  of  a  grant  fh>ni  the  Rockefeller 
Institute  for  Medical  Research. 
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lation  resist  the  infective  agent  by  ingesting  and  destroying  it,  while 
other  observers,  notably  Buchner,^|  maintain  that  the  leukocytes 
furnish  something  to  the  fluids  which  destroys  the  micro-organism 
before  it  is  engulfed.  The  functional  significance  of  the  peculiar 
granules  which  stud  the  protoplasm  of  these  polynuclear  cells  is 
obscure.  Much  less  is  known  concerning  the  activities  of  a  second 
type  of  granular  leukocyte,  the  so-called  eosinophile  cell,  and  almost 
nothing  is  known  of  its  functions.  A  short  survey  of  its  occurrence 
in  various  vertebrate  species  will  furnish  some  indication  of  its 
importance. 

It  is  well  known  that  the  studies  inaugurated  by  Ehrlich  have 
demonstrated  in  the  leukocytes  of  the  blood  distinctive  granules 
which  exhibit  peculiar  affinities  for  certain  dyes  or  for  a  whole  group 
of  chemically  related  dyes.  Those  dyes  of  which  the  staining  prin- 
ciple is  a  base  distinguish  the  granules  which  are  characteristic  of 
certain  cells.  Another  kind  of  granule  is  stained  only  by  acid  dyes. 
Neutrophile  granules,  according  to  Ehrlich,  are  stained  by  the  neu- 
tral mixture  of  an  acid  and  a  basic  stain.  By  the  size  of  the  cell, 
the  shape  of  its  nucleus,  and  the  character  of  the  granules  scattered 
in  its  protoplasm,  the  various  cells  of  the  blood  are  classified. 

By  the  microscopic  study  of  fresh  blood,  Wharton  Jones^  was  able 
to  distinguish  cells  with  coarse  refractive  granules,  which  many  sub- 
sequent observers  believed  to  be  droplets  of  fat.  These  coarse 
granules  occupied  the  attention  of  Ehrlich^  at  the  outset  of  his  studies 
upon  the  staining  reactions  of  protoplasmic  granulation.  He  de- 
monstrated that  they  are  readily  stained  by  all  acid  dyes,  but  have 
such  a  marked  affinity  for  eosin  that  when  treated  with  various 
mixtures  of  this  stain  with  other  acid  dyes,  they  take  up  it  alone. 
In  human  blood  these  so-called  eosinophile  cells  contain  a  poly- 
morphous nucleus  and  are  actively  amoeboid,  resembling  in  these 
characters  the  more  numerous  leukocytes,  which  contain  finer  neu- 
trophile granules.  Eosinophile  leukocytes  were  found  by  Ehrlich 
not  only  in  the  blood  of  man  and  other  mammals,  but  in  that  of 
the  frog  as  well,  while  subsequent  studies  have  demonstrated  that 
they  are  very  widely  distributed  in  the  animal  kingdom. 

Zoological  Distribution  of  Cells  with  Eosinophile  Granu- 
lation. Comparative  studies  of  HirschfeUr  and  others  have  shown 
that  two  types  of  leukocyte  with  polymorphous  nucleus,  are  pi'esent 
in  the  blood  of  all  mammalian  species.  That  variety  which  in  almost 
all  mammals  constitutes  a  majority  of  the  white  corpuscles  and 
migrating  from  the  bloodvessels  plays  a  very  important  part  in 
inflammatory  processes  is  provided  with  relatively  fine  granules, 
which  exhibit  an  affinity  for  acid  dyes.  Since  the  common  polymor- 
phonuclear leukocytes  of  "human  blood  contain  granules  which  ex- 

1  Philosophical  Transactions,  London,  1864,  p.  63. 

*  Verhandlungen  der  physiologischen  Gesellschaft,  Berlin,  1878-79,  No.  20. 

3  Virchow's  Archiv,  1897,  vol.  cxUx.  p.  22.  ■ 
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hibit  a  peculiar  reaction  to  a  mixture  of  certain  acid  and  basic  dyes, 
but  have  a  well-marked  affinity  for  acid  stains,  they  have  l>een  desig- 
nated by  Kanthack  and  Hardy^  finely  granular  acidophile  or  oxy- 
phile  leukoc^ies.  The  amphophile  granules  of  Ehrlich  present  in 
the  polynuclear  leukoc\ies  of  rabbits  are  stained  by  both  acid  and 
basic  dyes.  According  to  Hirschfeld,  the  more  common  pohTiuclear 
leukocj^es  of  one  mammal,  the  white  mouse,  exhibit  no  granulation, 
but  Ehrlich  and  Lazarus^  are  inclined  to  doubt  this  statement. 

Common  to  all  mammalian  species  examined  by  Hirschfeld  are 
leukoc\1;es  with  coarse,  acidophile  granules.  These  granides  usually 
exhibit  an  especial  avidity  for  eosin  and  are  stained  by  it  alone  when 
treated  with  mixtures  containing  other  acid  dyes.  Hirschfeld  has 
found  that  the  coarse,  acidophile  granules  of  a  few  animals  exhibit 
a  shght  modification  of  this  reaction.  In  the  dog  and  in  the  cat  they 
take  a  mixed  tint  when  treated  \\4th  eosin  and  aurantia,  while  in  the 
horse  they  are  stained  by  eosin  and  induUn  in  combination. 

Griinberg^  and  Meinertz*  have  studied  the  white  corpuscles  of 
birds,  reptiles,  amphibia,  and  fish  by  the  methods  introduced  by 
Ehrlich.  Small  mononuclear  cells,  with  basophile  protoplasm  free 
from  granules,  the  lymphocytes  of  mammahan  blood,  occur  in  the 
various  species  examined,  and  forms  with  polymorphous  nucleus 
are  almost  constantly  found.  The  latter  often  contain  granules 
which  exhibit  an  afiinity  for  acid  or  basic  dyes.  Cells  with  acidophile 
granules  are  very  widely  distributed,  and  in  some  birds  and  reptiles 
constitute  a  majority  of  the  white  corpuscles  present  in  blood. 
In  birds  occur  two  varieties  of  acidophile  granules,  both  of  which 
show  a  strong  affinity  for  eosin:  (a)  round  or  oval  bodies,  and  (6) 
peculiar,  elongated,  spindle-shaped,  or  crystalloid  particles.  The 
latter  occur  in  all  birds  and  in  certain  reptiles.  In  the  frog  the 
greater  number  of  polynuclear  leukocytes  are  free  from  granulation, 
but  a  minority  are  studded  with  round,  eosinophile  bodies;  crystal- 
loid forms  are  absent.  In  fish  the  characters  of  the  white  corpuscles 
and  of  the  granulation  they  exhibit  are  ver^^  variable.  Acidophile 
granules  are  frequently  found,  but  often  differ  in  size,  shape,  and 
staining  reaction  from  those  of  higher  species.  Certain  Teleostean 
fish,  for  example,  Gobio  fluviatiUs  (Mesnil)'  and  Perca  fluviatilis 
(Mesnil  and  Meinertz),  possess  no  granular  leukoc^-tes. 

The  constant  presence  among  mammals  of  two  types  of  polynu- 
clear leukocyte,  one  type  being  constantly  more  numerous  than  the 
other,  suggests  the  possibility  that  each  form  has  a  peculiar  func- 
tional significance.  In  lower  vertebrates,  namely,  in  birds,  reptiles, 
amphibia,  and  fish,  this  constantly  recurring  relation  is  not  present. 

*  Jonmal  of  Physiology,  1894,  vol.  xvii.  p.  81. 

*  Nonn&le  und  piUbologiacbe  HlBtoloeie  dee  Blates,  NoUinageri  spec  Path.  u.  Tber.,  1900, 
Bd.  viil.  Tell,  1. 

»  Virchow'8  Arcblr,  1901,  toL  elxiU.  p.  803.  *  IWd-,  1902,  r<A.  cItUL  p.  S68. 

*  Annalea  de  I'lnat  Putear,  1896,  toL  ix.  pw  901. 


220  opie:  cells  with  eosinophile  granulation. 

Moreover,  the  color  reactions  first  described  by  Ehrlich,  being  doubt- 
less dependent  upon  certain  chemical  or  physical  peculiarities  of  the 
specific  granulations,  afford  no  proof  that  structures  in  widely 
separated  species  are  anatomically  or  functionally  homologous. 

Hence,  while  the  eosinophile  cells  of  mammals,  bearing  a 
constant  relation  in  different  species,  are,  doubtless,  analogous 
structures,  even  though  they  occasionally  present  slight  variation 
in  their  staining  reactions,  they  are  not  necessarily  comparable  in 
function,  and  other  characters  to  the  cells  with  acidophile  or  eosino- 
phile granules  of  lower  vertebrates.  Such  assumption  seems  to  have 
been  made  by  several  writers,  who  have  studied,  experimentally,  the 
activities  of  certain  graftular  leukocytes  in  frogs  and  in  fish. 

Cells  with  eosinophilic  granules  form  in  man  a  small  proportion  of 
the  total  number  of  leukocytes;  their  relative  number  has  been  found 
somewhat  variable.  Ehrlich^  has  stated  that  they  usually  constitute 
from  2  per  cent,  to  4  per  cent,  of  the  leukocytes,  and  rarely  reach  as 
much  as  10  per  cent.  The  figures  given  by  other  observers  vary 
within  these  limits.  Zappert,^  who  has  very  carefully  counted  the 
eosinophile  leukocytes  of  healthy  individuals,  finds  the  proportion 
noted  by  Ehrhch,  but,  preferring  to  estimate  their  absolute  number, 
states  that  50  to  250  are  usually  present  in  one  cubic  millimetre  of 
blood,  though  they  may  reach  700.  In  children  he  found  that  they 
are  usually  more  numerous  than  in  adults. 

In  certain  mammals  the  numerical  relation  of  the  eosinophile 
leukocytes  to  other  forms  varies  within  wider  limits.  In  few  species 
has  the  proportion  been  accurately  determined.  Nevertheless,  in 
two  widely  separated  mammals,  namely,  in  the  rabbit  and  in  the 
dog,  accurate  counts  have  been  made  in  the  course  of  repeated 
experimental  studies.  Kanthack  and  Hardy  found  1  per  cent,  to 
2  per  cent,  of  eosinophile  (oxyphile)  cells  in  the  blood  of  the  rabbit; 
Tallqvist  and  Willebrand,^  0.5  per  cent,  to  2.8  per  cent. ;  Brinkerhoff 
and  Tyzzer,*  0.5  per  cent,  to  1  per  cent.  The  proportion  of  eosino- 
phile cells  in  the  dog's  blood  shows  greater  variation,  and  the  normal 
average  is  higher.  In  fifteen  animals,  counts  made  by  Tallqvist  and 
Willebrand  varied  between  0.2  per  cent,  and  8.1  per  cent.,  the  average 
being  5.3  per  cent.  In  ten  animals  Dawson^  found  a  minimum  count 
of  2.6  per  cent,  and  a  maximum  of  21.6  per  cent.  The  individual 
counts  which  Dr.  Dawson  has  kindly  placed  at  my  disposal  are  as 
follows:  6.6  per  cent.,  12.2  per  cent.,  3.2  per  cent.,  2.6  per  cent.,  21.6 
per  cent.,  4.6  per  cent.,  5  per  cent.,  10.8  per  cent.,  9.4  per  cent., 
2.6  per  cent. 

In  several  instances  the  count  is  so  much  above  that  obtained  from 
the  other  animals  and  from  those  studied  by  Tallqvist  and  Wille- 

1-  ChariW-Annalen,  1888,  vol.  xiil.  2  Zeit.  f.  kiln.  Med.,  1893,  vol.  xxiii.  p.  227. 

3  Skandinavisches  Arch.  f.  Phys.,  1900,  vol.  x.  p.  37. 

*  Journal  of  Medical  Research,  1902,  vol.  vii.  p.  178. 

*  American  Journal  of  Physiology,  1900,  vol.  iv. 
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brand  that  the  presence  of  some  pathological  process  to  explain  the 
apparent  eosinophilia  has  been  suspected.  The  frequency  \\'ith 
which  dogs  are  infected  with  animal  parasites  is  well  known,  and 
uncinaria  caninis  is  found  with  great  frequency  in  the  small  intestine. 
With  these  facts  in  view,  I  have  studied  the  blood  of  ten  apparently 
healthy  dogs,  and  have  subsequently  examined  the  intestines  and 
other  organs. 

Table  I. 

Parasites  in  small  intestine. 

U.  caninis  (3),  tienia  cacnmerina  (10  grm.). 
U.  caninis  (^to  50)  and  several  tapeworms. 
U.  caninis  (3),  ascaris  maiginata  (1),  and  smaU 

tapeworms  in  large  numbers. 
U.  caninis  (12)  and  several  tapeworms. 
T.  cucnmerina  (large  amoont),  A.  marginata(3). 
T.  serrata  (large  amount). 
Several  small  tapeworms. 
A.  marginata  (10)  and  two  tapeworms. 
U.  caninis  (3). 


The  figures  are  inconclusive,  since  in  no  instance  does  the  propor- 
tion of  eosinophile  cells  equal  that  noted  by  Dawson.  Nevertheless, 
they  afford  a  basis  for  further  comparison  and  suggest,  at  least,  that 
the  absolute  number  of  eosinophile  cells  bears  some  relation  to  the 
number  of  animal  parasites  within  the  intestinal  tract,  especially 
when  it  is  noted  that  the  smallest  number  of  eosinophile  cells  was 
found  in  two  animals,  one  of  which  contained  three  parasites  (No.  9), 
while  the  other  (No!  10)  was  free  from  infection. 

Methods.  Few  observations  have  been  made  upon  the  occur- 
rence of  eosinophile  leukocytosis  in  lower  animals,  and  while  in  a 
few  instances  experimental  eosinophiha  has  been  produced,  the 
progress  of  the  phenomenon  has  seldom  been  recorded  by  repeated 
differential  counts,  which  are  very  laborious  and  time-consuming. 
In  order  to  avoid,  in  some  part,  this  difficulty,  and  at  the  same  time 
to  obtain  a  great  number  of  observ'ations  upon  the  beha\'ior  of  the 
eosinophile  cells  under  a  considerable  variety  of  conditions,  I  have 
adopted  the  simple  method  of  counting  the  leukocjies  in  fresh  blood. 
Hardening  and  staining  being  obviated,  the  results  are  of  necessity 
obtained  without  del^y. 

A  drop  of  blood  is  allowed  to  spread  between  cover-shp  and  slide 
and  is  immediately  examined  with  the  oil  immersion  lens  (yV  obj.). 
Certain  precautions  are  essential  in  order  to  make  the  white  cor- 
puscles so  conspicuous  that  none  are  missed  in  counting.  Of  first 
importance  is  the  use  of  artificial  illumination,  preferably  that  from 
the  so-called  Welsbach  burner,  since  by  this  means  the  refraction 
of  the  corpuscles  is  increased  and  the  characters  of  their  granulation 
and  of  their  nuclei  become  evident.  A  diaphragm  with  a  rectangular 
opening  is  so  inserted  into  the  eye-piece  of  the  microscope  that  the 
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upper  and  lower  segments  of  the  field  are  obliterated  and  the  count, 
performed  with  the  aid  of  a  mechanical  stage,  is  confined  to  a  some- 
what narrow  equatorial  zone.  It  is  obviously  necessary  to  use  only 
those  specimens  in  which  the  blood  is  spread  into  a  moderately  thin 
layer,  and  to  make  the  count  immediately  after  the  blood  is  drawn. 
If  these  precautions  are  taken,  on  the  one  hand,  few,  if  any  leuko- 
cytes, are  omitted  from  the  count,  while,  on  the  other  hand,  the 
individual  forms,  notably  the  highly  refractive  eosinophile  cells,  are 
recognized  with  ease  and  their  relative  number  noted.  In  most 
instances  this  percentage  count  was  limited  to  the  eosinophile  cells, 
since  they  alone  occupied  attention  and  numerous  observations, 
consuming  much  time,  were  necessary.  As  a  routine  the  number 
of  eosinophile  cells  in  300  or  400  leukocytes  was  determined.  The 
character  of  the  charts,  which  will  be  subsequently  described,  suffi- 
ciently vindicate  the  accuracy  of  the  method  and  show  that,  even 
though  it  may  not  be  absolutely  exact,  it  gives  an  adequate  presenta- 
tion of  the  changes  which  the  eosinophile  leukocytes  undergo.  For 
comparison,  I  have  counted  by  both  methods  specimens  from  five 
guinea-pigs  and  from  five  healthy  men. 

Fresh  specimen.    Hardened  specimen.^ 

From  guinea-pig   . 15.3  14.0 

8.7  10.2 

6.7  5.0 

1.7  8.0 

"' 1.3  0.5 

healthy  man 10.0  8.4 

. 3.3  3.2 

. 2.7  2.7 

"            2.0  2.6 

"            1.3  ■  3.7 

The  proportion  of  eosinophile  cells  noted  in  the  fresh  specimen 
is  not  with  constancy  greater  or  less  than  that  obtained  from  the 
hardened  film.  Doubtless  the  ordinary  method  of  counting  hardened 
and  stained  specimens  is  accurate  only  within  certain  limits.  Thus, 
Boycott  and  Haldane,^  making  for  the  sake  of  comparison  successive 
differential  counts  of  1000  cells  in  the  same  film,  found  in  two  cases 
the  following  figures  for  the  neutrophiles  in  four  successive  thousands 
of  white  corpuscles: 

59.2  55.5  55.2  53.6  % 

85.8  32.7  38.7  34.8  " 

For  the  purpose  of  certain  experiments  not  included  in  the  present 
paper,  the  guinea-pig  was  found  more  available  than  either  the 
rabbit  or  the  dog.  Blood  can  be  repeatedly  obtained  from  the 
peripheral  circulation  by  puncturing  the  skin  of  the  ear  or  by  nick- 
ing with  sharj)  scissors  the  edge  of  the  ear  after  clipping  the  hair. 

1  For  assistance  in  counting  these  specimens  I  am  indebted  to  Dr.  Ernest  Cullen. 
-  Journal  of  Hygiene  1903,  vol.  iii.  p.  95. 
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It  was  soon  found  that  the  number  of  eosinophile  leukocytes  was 
so  variable  that  a  preliminary  study  of  the  conditions  which  influence 
them  was  necessary.  Even  though  the  facts  concerned  refer  to  a 
single  species,  they  are,  I  believe,  of  sufficient  general  interest  to 
justify  a  detailed  study. 

Eosinophile  Celi^  of  the  Blood.  The  white  corpuscles  of  the 
guinea-pig,  which  have  been  the  subject  of  special  study  by  Kurloff ,^ 
present  several  noteworthy  peculiarities.  In  briefly  clescribing  the 
various  types,  I  will  mention  characteristics  observable  in  the  freshly 
drawn  blood.    The  following  forms  occur: 

1.  Polynuclear  leukocytes  with  fine  acidophile  granulation  consti- 
tute, Kurloff  states,  40  per  cent,  to  50  per  cent,  of  the  total  number 
of  white  cells.  According  to  Ehrlich  and  Kurloff,  the  granulation 
is  of  the  pseudoeosinophile  or  amphophile  type,  but  Hirschfeld 
denies  this  statement  and  claims  that  the  granules  stain  only  with 
acid  dyes,  and,  preferably,  with  indulin. 

2.  Eosinophile  cells  are  readily  recognized  in  fresh  blood  by  their 
coarse,  round,  or  oval,  very  refractive  granules  of  somewhat  greenish 
tint;  they  are  very  actively  amoeboid.  In  stained  specimens  the 
nucleus  is  often  found  to  be  horseshoe-shaped  or  trilobed,  while  all 
transitions  between  the  two  occur. 

3.  Basophile  cells  can  be  identified  in  the  fresh  specimen.  They 
are  filled  with  coarse,  oval  granules,  which  are  easily  distinguished 
from  those  of  the  eosinophile  cell,  being  of  greater  size  and  only 
slightly  refractive.  These  cells  are  actively  amoeboid  at  tempera- 
tures approximating  that  of  the  body. 

4.  Lymphocvtes  resembling  those  of  human  blood  constitute, 
according  to  Kurloff,  30  per  cent,  to  35  per  cent,  of  the  total  number 
of  white  corpuscles.  Large  and  small  mononuclear  cells  occur.  I 
have  frequently  observed  amoeboid  movement,  but  it  is  much  less 
active  than  that  of  the  forms  previously  mentioned.  A  short  pro- 
trusion of  the  protoplasm  occurs  at  one  point.  The  projection  be- 
comes larger  and  knob-like,  constricted  where  it  joins  the  remainder 
of  the  cell.  This  constriction  persists  and  passes  like  a  wave  from 
one  side  of  the  cell  to  the  other  as  the  projecting  protoplasm  increases 
at  the  expense  of  that  which  remains. 

5.  Vacuolated  cells  peculiar  to  the  guinea-pig  have  been  described 
by  Kurloff  and  represent  a  considerable  proportion  of  the  mononu- 
flear  leukocytes.  Within  the  protoplasm  are  one,  or,  occasionally, 
two  globules,  which,  in  fresh  specimens,  have  a  homogeneous,  green- 
ish color,  and  are  more  refractive  than  the  cell  protoplasm;  the 
globule  is  frequently  larger  than  the  nucleus  of  the  cell.  Such 
vacuolated  cells  are  inactively  amoeboid. 

In  order  to  obtain  a  basis  for  comparison,  the  occurrence  of  eosino- 
phile leukocytes  in  the  blood  of  normal  guinea-pigs  has  been  studied 

i  Quoted  by  Ebrllch  and  Lazarus. 
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and  their  distribution  in  the  internal  organs  has  been  observed. 
Kurloff  states  that  eosinophile  cells  constitute  only  1  per  cent,  of 
the  white  corpuscles  of  the  blood;  Kanthack  and  Hardy  give  the 
proportion  as  2  per  cent,  to  3  per  cent.  Finding  these  figures  much 
exceeded  in  many  apparently  healthy  animals,  I  have  been  inclined 
to  suspect  the  presence  of  some  latent  pathological  process.  Post- 
mortem examination  has  failed  to  confirm  this  suspicion,  though  the 
possibility  cannot  be  excluded  with  certainty.  The  intestine  of  the 
guinea-pig  is  subject  to  infection  with  several  protozoan  parasites, 
which  apparently  produce  no  noteworthy  alteration  of  health.  In 
the  small  intestine  one  not  infrequently  encounters  the  flagellate 
parasite,  megastoma  entericum,  while  in  the  caecum  infusoria  are 
almost  constantly  present,  often  in  considerable  number.  No  relation 
was  established  between  the  presence  of  these  protozoan  forms  and 
the  occurrence  in  the  blood  of  eosinophile  leukocytes  in  unusually 
large  numbers.  The  frequency  with  which  eosinophile  cells  are 
found  in  the  lungs,  and  notably  in  the  wall  of  the  bronchi,  has 
directed  especial  attention  to  these  organs.  The  relation  of  the 
eosinophile  cells  in  the  blood  to  those  of  the  bronchi  will  be  con- 
sidered later. 

Animals  with  high  eosinophile  count  have  been  often  found  to  be 
especially  large,  healthy  specimens,  and,  indeed,  a  relation  between 
the  number  of  eosinophile  cells  and  the  weight  of  the  animal  is  readily 
established.  In  the  following  table,  in  which  the  animals  are  ranged 
according  to  their  weight,  is  recorded  the  preliminary  count  made 
upon  many  healthy  animals  previous  to  performing  various  experi- 
ments : 

Table  II. 


Wt.  Eo.  % 

Wt. 

Eo.  % 

Wt. 

Eo.  % 

Wt. 

Eo.  % 

Wt. 

Eo.  % 

wt. 

Eo.  % 

299   0.6 

898 

0.0 

481 

1.3 

516 

16.0 

667 

2.3 

785 

19.3 

287   0.0 

363 

0.3 

436 

0.3 

509 

0.0 

615 

1.5 

788. 

15.0 

309 

0.0 

400 

1.5 

501 

LO 

653 

3.3 

718 

8.7 

385 

0.3 

454 

0.3 

556 

1.3 

622 

4.0 

366 

1.7 

423 

1.3 

597 

29.0 

649 

15.3 

345 

1.7 

418 

0.0 

567 

5.7 

665 

9.0 

494 

0.0 

586 

6.7 

622 

36.3 

497 

0.0 

578 

5.7 

604 

10.3 

406 

0.6 

532 

9.7 

650 

7.3 

415 

0.0 

588 

6.8 

625 

24.3 

487 

5.7 

672 
697 
641 
604 

1.5 

15.0 
18.0 
8,3 

Mean,  0.3 

0.6 

1.1 

~sl 

11.2 

14.3 

In  the  foregoing  table  certain  facts  are  noteworthy.  In  animals 
weighing  less  than  500  grams  the  proportion  of  eosinophile  leuko- 
cytes rarely  exceeds  2  per  cent.,  and  agrees  approximately  with  that 
found  by  Kurloff  and  by  Kanthack  and  Hardy;  but  in  animals  of 
greater  weight  a  much  higher  percentage  is  almost  constant.  Even 
where  the  animal  weighs  more  than  500  grams  the  proportion  is 
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occasionally  less  than  2  per  cent.,  but  the  mean  for  animals  of  this 
weight  is  much  higher.  The  averages  have  been  calculated  from 
the  figures  in  the  various  columns  of  the  table,  each  of  which,  from 
left  to  right,  represents  an  increase  of  100  grams.  After  a  very 
slight  gradual  increase  in  the  proportion  of  eosinophile  cells,  reach- 
ing 1.1  per  cent,  for  animals  weighing  from  400  to  500  grams, 
there  is  a  sudden  rise  to  8.2  per  cent,  in  the  next  column,  followed 
by  a  more  gradual  increase  in  the  columns  containing  guinea- 
pigs  of  greater  weight.  The  animals,  which  in  almost  every  case 
had  been  obtained  from  dealers  only  a  short  time  before  examination 
was  made,  had  doubtless  been  subjected  to  varying  conditions  of 
nutrition.  This  fact,  as  will  be  subsequently  shown,  may  account 
for  some  variation  in  the  percentage  of  eosinophile  leukocytes. 

The  great  variation  to  which  the  number  of  eosinophile  leukocytes 
in  the  blood  of  apparently  healthy  guinea-pigs  is  subject  is  further 
shown  by  the  following  table,  in  which  in  ten  instances  their  number 
in  one  cubic  millimetre  of  blood  has  been  calculated  from  the  total 
number  of  leukocytes: 

Table  III. 

Leukocytes  Eosinophiles 

No-  Weight.  inlc.mm.  inlc.mm. 

1 454  8,100  24  =    0.3  % 

2 521  8,700  1479  =  17.0  " 

3 532  10,600  1028  =     9.7  " 

4 556  16,600  249  =     1.5  " 

5 578  24,200  1379  =    5.7  " 

6 625  8,500  2916  =  34.3  " 

7 650  12,500  913  =     7.3  " 

8 690  15,700  1649  =  10.5  " 

9 695  13,900  2127  =  15.3  " 

10 718  10.800  940  =    8.7  " 

Mean   ....  12,960  1270    =  11 0  " 

The  total  number  of  leukocytes  varies  within  such  wide  limits  that 
the  proportion  of  eosinophile  cells  allows  only  a  rough  estimation  of 
their  absolute  number.  Nevertheless,  if  the  figure  which  represents 
the  percentage  count  is  multiplied  by  115  (the  mean  number  of 
eosinophile  leukocytes  in  one  cubic  millimetre  of  blood  divided  by 
the  mean  percentage  count),  a  figure  approximating  the  absolute 
number  of  eosinophile  leukocytes  is  obtained.  Hence  the  facts  de- 
monstrated by  Table  II.  are  applicable  to  the  absolute  as  well  as  to 
the  relative  number  of  these  cells. 

Eosinophile  Cells  in  the  Tissues.  The  distribution  of 
eosinophile  cells  in  the  organs  of  the  guinea-pig  still  further  indi- 
cates that  they  play  a  very  important  part  in  metabolism.  Heiden- 
heim^  has  shown  with  what  frequency  these  cells  are  found  in  the 
mucosa  of  the  dog's  intestine,  while  Teichmiiller'  has  emphasized 

>  Pfluger'8  Arch.  f.  Phys..  1888,  vol.  xliii.    Suppl.  Hft. 
*  Deutaches  Arch.  f.  kUn.  Med.,  1898,  vol.  Ix.  p.  576. 
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their  abundance  in  the  hings.    Their  distribution  in  the  organs  will 
be  briefly  described. 

Throughout  the  gastrointestinal  tract  eosinophile  cells  occur  in 
great  abundance  and  are  most  numerous  in  that  part  of  the  mucous 
membrane  which  is  between  and  immediately  below  the  tubular 
glands.  They  are  readily  recognized  in  sections  stained  with  eosin 
by  their  large,  oval,  brilliantly  red  granules.  They  do  not  differ  from 
the  eosinophile  leukocytes  of  the  blood  and  are  provided  with  nuclei 
which  are  trilobed,  bilobed,  or  horseshoe-shaped. 

In  the  superficial  part  of  the  gastric  mucosa  eosinophile  cells  are 
scant,  but  are  very  numerous  between  the  ends  of  the  glands  and  in 
the  narrow  zone  between  the  glands  and  the  muscularis  mucosae. 
In  the  submucosa  immediately  below  the  muscularis  mucosae  they 
are  again  abundant,  but  elsewhere  in  the  connective  tissue  of  the 
gastric  wall  are  rarely  found. 

Throughout  the  mucous  membrane  of  the  small  intestine  eosino- 
phile cells  are  found  between  the  bases  of  the  glands  of  Lieberkiihn, 
in  the  subglandular  tissue-  which  lies  between  these  glands  and 
the  muscularis  mucosa,  but  are  scant  in  the  villi  and  in  the  sub- 
mucosa. Such  cells  are  especially  numerous  in  the  mucosa  over- 
lying the  Peyer's  patches.  In  the  guinea-pig  a  diverticulum  of  the 
superficial  epithelium  extending  downward  is  situated  just  above 
each  constituent  follicle,  and  in  the  lymphoid  tissue  lying  between 
two  such  diverticula  eosinophile  cells  are  not  infrequently  so  numer- 
ous that  they  give  a  red  color  to  the  tissue  examined  with  the  low 
power  of  the  microscope.  In  the  mucosa  of  the  large  intestine,  and 
especially  in  the  caecum,  cells  with  eosinophile  granules  are  numerous 
between  the  bases  of  the  glands. 

In  the  walls  of  the  trachea,  the  bronchi,  and  the  subdivisions  of 
the  latter  eosinophile  cells  are  found  in  considerable  number;  in  the 
connective  tissue  surrounding  the  bronchi  and  the  bloodvessels 
similar  cells  occur,  while  not  infrequently  they  are  present  in  the 
interalveolar  walls  outside  the  capillary  vessels. 

Of  considerable  interest  is  the  readily  demonstrable  fact  that 
eosinophile  cells  penetrate  through  the  epithelium  into  the  lumen 
of  the  small  bronchi.  Scattered  in  the  loose  areolar  tissue  of  the 
mucosa  may  be  found  cells  with  eosinophile  granulation,  and  be- 
tween the  columnar  cells  of  the  epithelium  similar  eosinophile  cells 
are  easily  recognized,  while  others  have  made  their  way  into  the 
lumen  of  the  bronchus.  Cells  with  scant,  partially  disintegrated 
protoplasm,  containing  a  somewhat  irregular  nucleus,  are  usually 
more  numerous  in  the  same  situation.  The  possibility  that  some  of 
these  nuclei  represent  the  remains  of  eosinophile  cells  altered  by  the 
bronchial  secretions  has  occasionally  suggested  itself,  but  the  occur- 
rence of  such  transformation  has  not  been  demonstrable. 

Eosinophile  cells  are  at  times  even  more  numerous  in  the  fibrous 
tissue  external  to  the  muscle  than  in  the  mucosa.    Should  a  small 
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nodule  of  lymphoid  tissue  occur  in  this  situation,  eosinophile  cells 
show  an  especial  tendency  to  accumulate  in  the  part  of  the  nodule 
which  is  next  the  lumen  of  the  bronchus  and  in  the  tissue  imme- 
diately overlying.  Throughout  the  external  coat  of  connective 
tissue  eosinophile  cells  are  numerous.  A  specimen  in  which  eosino- 
phile cells  were  particularly  numerous  has  served  to  explain  the 
origin  of  these  cells,  for  in  the  small  bloodvessels  of  the  bronchial 
wall  they  are  very  numerous,  probably  held  here  by  some  chemo- 
tactic  influence.  They  doubtless  emigrate  not  only  from  the  small 
veins  of  the  connective  tissue,  but  from  the  alveolar  capillaries  in 
the  immediate  neighborhood  of  the  bronchus,  for  in  these  vessels 
they  are  present  in  much  greater  numbers  than  in  the  interalveolar 
capillaries  more  distant  from  the  bronchus. 

The  passage  of  eosinophile  leukocvies  into  the  bronchi  probably 
exerts  an  influence  upon  the  number  of  eosinophile  cells  in  the  blood. 
Examination  has  not  been  made  in  a  sufficiently  large  number  of 
animals  to  determine  the  relation  of  the  process  to  the  eosinophilia 
noted  in  apparently  normal  guinea-pigs.  In  six  of  nine  animals 
I  have  found  eosinophile  cells  within  the  lumina  of  the  bronchi; 
the  weight  and  proportion  of  eosinophile  cells  in  the  blood  were  as 
follows:  (1)  650  grams,  7.3  per  cent.;  (2)  625  grams,  24.3  per 
cent. ;  (3)  622  grams,  36.3  per  cent. ;  (4)  604  grams,  8.3  per  cent. ; 
(5)  556  grams,  1.5  per  cent.;  (6)  521  grams,  17  per  cent.  In  the 
three  remaining  animals  no  eosinophile  leukocvtes  were  found  within 
the  bronchi;  their  weight  and  percentage  of  eosinophile  leukocytes 
were  as  follows:  (7)  643  .grams,  5.7  per  cent.;  (8)  454  grams,  0.3 
per  cent. ;  (9)  390  grams,  0.5  per  cent. 

In  large,  apparently  healthy  animals  eosinophile  cells  migrate 
from  the  bloodvessels  into  the  bronchi,  and  there  is,  as  far  as  I  have 
found,  no  additional  evidence  that  the  bronchi  are  the  seat  of  a 
pathological  process.  The  significance  of  this  migration  is  not 
apparent. 

Below  epithelial  surfaces  other  than  those  of  the  intestine  and  air- 
passages,  eosinophile  cells  are  rarely  found.  They  do  not  accumu- 
late below  the  squamous  epithelium  of  the  normal  skin,  nor  of  the 
tongue,  in  the  mucosa  of  the  bladder,  nor  in  the  walls  of  the  ducts 
of  the  liver,  pancreas,  or  testicles. 

Kanthack  and  Hardy  claim  that  the  connective  tissue  is  the  espe- 
cial habitat  of  the  coarsely  granular  oxyphile  cell,  yet  only  in  certain 
localities  are  they  constantly  present  in  considerable  number.  Cells 
with  eosinophile  granulation  are  infrequently  observed  in  the  sub- 
cutaneous areolar  tissue,  in  the  fascia  and  septa  of  muscles,  and  in 
the  connective  tissue  of  the  liver,  kidneys,  adrenal  glands,  pancreas, 
thyroid,  and  testicles.  In  the  serous  membranes,  the  omentum  and 
the  mesentery,  on  the  contrary,  eosinojihile  cells  are  fairly  numerous 
and  are  distributed  in  greatest  number  along  the  course  of  the  small 
bloodvessels.    Within  the  serous  cavities,  as  Kanthack  and  Hardy 
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have  shown,  these  cells  are  constantly  present  and  constitute  from 
30  per  cent,  to  50  per  cent,  of  the  total  number  of  cells  in  the  peri- 
toneal fluid  of  the  normal  guinea-pig. 

Little  attention  has  been  paid  to  the  intimate  relation  which  exists 
between  the  lymphatic  apparatus  and  the  eosinophile  cells.  Their 
abundance  in  the  lymphoid  tissue  of  the  gastrointestinal  mucosa  has 
already  been  noted  and  attention  has  been  directed  to  their  accumu- 
lation in  the  Peyer's  patches  of  the  small  intestine  and  in  the 
lymphoid  follicles  of  the  bronchi.  Their  presence  in  the  serous  cavi- 
ties is  noteworthy.  They  are,  moreover,  constantly  present  in  the 
lymphatic  glands,  not  only  in  those  at  the  base  of  the  mesentery, 
but  in  the  peripheral  glands,  such  as  those  in  the  inguinal  region  as 
well.  Eosinophile  cells  are  not  found  within  the  follicles  which 
occupy  the  cortex  of  the  gland,  but  are  fairly  abundant  at  the  periph- 
ery of  the  follicles,  near  and  at  times  within  the  peripheral  sinus. 
Within  the  sinuses  of  the  medulla  eosinophile  cells  occur  in  small 
numbers,  but  in  the  medullary  cords  they  are  more  numerous  and 
are  not  infrequently  ranged  along  the  margins  of  the  sinuses. 

In  the  connective  tissue  in  the  immediate  periphery  of  the  lym- 
phatic glands  eosinophile  cells  are  often  found  in  abundance,  arid 
their  number  diminishes  as  the  distance  from  the  gland  increases. 
In  one  specimen,  by  a  fortunate  accident,  I  obtained  evidence  that 
these  cells  are  derived  not  from  the  gland,  but  directly  from  the  blood. 
Cells  with  eosinophile  granulation  were  here  numerous,  both  in  the 
tissue  and  in  the  small  veins,  and  had  been  actually  fixed  in 
process  of  migration  from  the  latter.  In  several  instances  elongated 
eosinophile  leukocytes  had  partially  penetrated  the  endothelium  of 
the  vessel,  part  still  remaining  within  the  lumen. 

In  the  bone-marrow  cells,  with  coarse  eosinophile  granulation,  are 
more  numerous  than  in  any  other  organ  of  the  healthy  animal.  Here 
alone  are  found  the  large  mononuclear  eosinophile  cells  described  by 
H.  F.  MUller  and  Rieder.^  They  are  analogous  to  the  myelocytes  of 
Ehrlich,  which  are  essentially  cells  of  the  bone-marrow  and  only  in 
leukaemia  find  their  way  into  the  general  circulation.  The  myelo- 
cyte with  eosinophile  granulation  is  considerably  larger  than  the 
eosinophile  leukocyte,  and  is  provided  with  a  large  round  or  oval, 
often  irregularly  indented  nucleus.  In  sections  of  marrow  hardened 
in  Zenker's  fluid  the  nuclear  membrane  stains  deeply  with  hterna- 
toxylin,  giving  a  vesicular  appearance  to  the  nucleus,  but  chromatic 
substance  is  not  abundant,  so  that  the  nucleus,  particularly  in  dried 
preparations,  stains  palely.  Miiller  and  Rieder  have  shown  that 
these  cells  are  capable  of  little  if  any  amoeboid  movement. 

In  addition  to  myelocytes  with  eosinophile  granulation,  smaller 
eosinophile  cells  with  polymorphous  nuclei  are  present  in  the 
bone-marrow.      Many  of  these  are  identical  with  the  eosinophile 

I  Deutsches  Arch,  f.  klin.  Med.,  1891,  vol.  xlviii.  p.  47. 
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leukocytes  of  the  blood  and  are  capable  of  amoeboid  movement. 
Cells  of  the  same  size  may  contain  a  rounded  nucleus,  which  is 
usually  kidney-shaped  as  the  result  of  an  indentation  at  one  point. 
Other  small  eosinophile  cells  have  a  nucleus  which  has  the  form  of 
a  bent  rod ;  constrictions  at  intervals  so  di\ide  the  rod  that  it  is  trans- 
formed into  the  lobed  nucleus  which  is  found  in  the  eosinophile 
leukocj-tes  of  the  circulating  blood. 

Mitotic  division  of  eosinophile  cells  in  mammals  was  first  described 
by  H.  F.  Miiller/  though  similar  observations  had  been  made  by 
Flemming^  and  Dekhuysen'  in  amphibia  and  birds.  Such  division 
in  the  guinea-pig  takes  place  only  in  the  bone-marrow  and  occurs 
in  cells  which  are  usually  so  large  that  they  are  recognized  as 
myeloc^-tes. 

Corresponding  to  the  varying  number  of  eosinophile  cells  in  the 
circulating  blood  of  guinea-pigs,  the  bone-marrow  exhibits  variations 
which  help  to  explain  the  origin  of  these  cells.  In  animals  of  which 
the  blood  during  life  contains  approximately  1  per  cent,  of  eosino- 
phile leukocytes  fat  is  very  abundant  and  the  c-ells  of  the  marrow 
occupy  the  interstices  between  the  fat-cells.  Eosinophile  cells  of  the 
characters  already  described  occur  in  modei-ate  numbers  scattered 
among  the  other  cellular  elements.  In  animals  with  a  larger  propor- 
tion of  eosinophile  cells  in  the  blood,  similar  cells  are  more  numerous 
in  the  marrow,  but  in  guinea-pigs  in  which  the  eosinophile  cells  of 
the  blood  reach  the  proportion  of  from  15  per  cent,  to  30  per  cent, 
the  bone-marrow  presents  a  characteristic  appearance.  The  fat  is 
in  great  part  or  wholly  replaced  by  myeloid  tissde,  which  is  largely 
composed  of  cells  with  eosinophile  granules.  Myeloc}'tes  are  particu- 
larly numerous,  but  smaller  cells  with  polATnorphous  nucleus  are  not 
wanting.  Eosinophile  cells  in  process  of  mitotic  division  are  readily 
recognized  by  the  hyperchromatic  condition  of  the  nucleus,  and 
never  in  large  numbers,  are  much  more  numerous  than  usual;  the 
so-called  diaster  stage  of  mitosis  is  not  infrequent. 

In  the  pulp  of  the  spleen  eosinophile  cells  are  found  in  considerable 
number,  and  are  more  abundant  the  greater  the  number  in  the  cir- 
culating blood.  They  are  absent  within  the  Malpighian  corpuscles, 
hut  are  particularly  abundant  in  the  pulp  at  their  periphery.  Eosino- 
|>hile  myelocytes  do  not  occur  and  mitotic  figures  are  not  demon- 
strable. 

Rel.\tion  of  the  Eosinophile  Celij?  to  Nutrition.  In 
apparently  healthy  gninea-pigs  weighing  more  than  500  grams, 
eosinophile  leukocj-tes,  as  it  has  been  shown,  not  infrequently  form 
from  15  per  cent,  to  30  per  cent,  of  the  total  number  of  leukocytes, 
and  in  the  greater  numl>er  of  instances  constitute  8  per  cent,  to 
14  per  cent.  In  this  animal,  more  readily  than  in  man,  where  the 
eosinophile  cells  rarely  exceed  4  per  cent.,  it  is  possible  to  deter- 

'  Arrh  f.  exper.  Path.  a.  Pbar.,  1892,  voL  xxix.  p.  221. 

'  A>ch.  f.  mik.  Anat.,  1891,  vol.  xixvil.  p.  249.  »  Anat.  Anz.,  voL  vi.  p.  220. 
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mine  the  conditions  with  which  these  cells  are  diminished,  as  well 
as  those  with  which  they  are  increased. 

It  was  considered  desirable  to  make  a  preliminary  study  of  the 
changes  to  which  the  eosinophile  leukocytes  may  be  subject  under 
ordinary  conditions.  For  this  purpose  the  blood  of  guinea-pigs  sup- 
plied with  abundant  food  and  water  were  examined  repeatedly  for 
a  considerable  period  of  time,  and  variations  in  the  number  of  eosino- 
phile cells  were  noted.  The  animals  were  allowed  to  feed  at  will 
and  no  allowance  was  made  for  a  possible  leukocytosis  of  digestion. 
The  records  which  follow  indicate  that  such  leukocytosis  is  not  an 
important  disturbing  factor.  The  weight  of  the  animal  serves  as  the 
best  indication  of  its  condition  and  has  been  recorded  in  conjunction 
with  the  count  of  eosinophiles. 


DAY 
EOSINOPHILES 
NO.IN  I  CMM. 

4 


2000 


Chart  1. 
2    3   4-   5    (b    7    S   9   10  II  12  15 


In  this  and  in  the  charts  to  follow  the  percentage  of  eosinophile  cells  is  represented  by  a 
dotted  line,  their  number  in  one  cubic  millimetre  of  blood  by  a  broken  line.  The  weight  of 
the  animal  is  represented  by  a  black  line. 


In  Chart  1  are  recorded  the  weight  of  the  animal,  the  proportion 
of  eosinophile  cells  in  the  blood,  and  their  absolute  number  in  one 
cubic  millimetre  of  blood,  calculated  from  the  total  number  of  leuko- 
cytes, which  have  been  estimated  daily  by  means  of  a  Thoma-Zeiss 
apparatus.  During  twelve  days  the  weight  has  varied  little,  ranging 
from  690  to  705  grams.  The  proportion  of  eosinophile  cells  exhibits 
slight  variations,  which  correspond  fairly  well  to  much  more  marked 
alterations  of  their  absolute  number.  At  intervals  of  several  days 
there  is  a  recurring  increase  in  the  number  of  these  cells,  as  though 
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many  were  rapidly  thrown  into  the  circulation.    The  sudden  eleva- 
tion of  the  curve  is  followed  by  a  somewhat  more  gradual  fall. 

In  Chart  2  only  the  weight  and  proportion  of  eosinophile  cells 
are  recorded. 


Chart  2. 


I      2345a     7     89    10    11 


The  weight  of  the  animal  varies  within  wider  limits  than  that 
recorded  in  Chart  1,  and,  as  in  the  previous  instance,  the  proportion 
of  eosinophile  cells  alternately  increases  and  decreases.  A  com- 
parison of  the  two  curves  suggests  that  the  number  of  eosinophile 
cells  bears  a  relation  to  changes  in  the  weight  of  the  animals,  for 
repeatedly  an  increase  in  weight  is  accompanied  by  a  fall  in  the 
proportion  of  eosinophiles,  while  a  decrease  of  weight  is  accompanied 
by  an  increase  in  the  number  of  these  cells,  so  that  the  two  curves 
tend  to  vary  in  opposite  directions.  This  phenomenon  is  not  con- 
stant, for  on  the  tenth  and  eleventh  days,  though  the  weight  has 
fallen,  the  eosinophiles  do  not  rise.  Doubtless,  conditions  other 
than  those  which  affect  nutrition  exert  an  influence  on  the  propor- 
tion of  eosinophile  cells,  and  in  Chart  1,  though  the  number  of 
eosinophile  leukoc\'tes  varied  considerably,  the  weight  changed  little. 

A  relation  between  variations  in  weight  and  proj)ortion  of  eosino- 
phile cells  is  even  better  indicated  in  the  following  curve,  where  the 
eosinophile  leukocj-tes  rose  gradually  during  a  period  of  nearly  three 
weeks.  Alterations  of  the  number  of  eosinophile  cells,  with  much 
constancy,  take  an  opposite  direction  from  those  of  weight,  and  at 
times  these  contrary  variations  extend  over  a  period  greater  than  a 
week. 

There  was  reason  to  suspect  that  the  animal  of  which  the  number 
of  eosinophile  cells  is  recorded  in  Chart  3  had  received,  just  before 
these  observations  were  begun,  an  insufficient  amount  of  food.  The 
possibility  has  suggested  itself  that  the  food  supply  may  exert  an 
influence  upon  the  eosinophile  leukocytes  of  the  blood. 
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By  the  use  of  Ehrlich's  triple  stain  somewhat  modified  Heidenhain 
demonstrated  the  existence  of  cells  witli  deep-red  granules,  un- 
doubtedly eosinophile  cells,  in  the  villi,  and  still  more  abundantly 
in  the  subglandular  layer  of  the  dog's  intestinal  mucosa,  and  studied 

Chart  3. 
day         1    3_5  7  9  ii  13  15  17  19  21  z5z527  z9  31  55  5537  39  41  43 

EOSlNOPMILtS 


these  cells  under  varying  conditions  of  nutrition.  If  animals  were 
starved  during  from  four  to  seven  days  and  then  killed,  eosinophiles 
disappeared  from  the  vilh  and  their  number  in  the  subglandular 
layer  was  diminished.  Considerable  variation  was  noted  in  indi- 
vidual cases,  and  in  one  instance  eosinophile  cells  were  numerous 
even  after  some  days  without  food.  Abundant  feeding  produced 
the  opposite  condition;  if  a  dog  receiving  an  ordinary  diet  was  given 
a  large  meal  of  meat  and  was  killed  fourteen  to  sixteen  hours  later 
eosinophile  cells  were  found  in  very  large  numbers,  both  in  the  villi 
and  in  the  subglandular  layer.  Sugar  in  large  amount  had  the  same 
effect  as  proteid  diet.  Continued  overfeeding  diminished  rather 
than  increased  the  number  of  cells  with  eosinophile  granulation. 

Teichmiiller  repeated  with  guinea-pigs  some  of  the  experiments 
of  Heidenhain.  He  found  that  starvation  causes  the  number  of 
eosinophile  cells  in  the  intestinal  mucosa  to  diminish,  but  thought 
that  the  number  in  the  spleen  was  increased.  If,  however,  the 
animal  was  killed  by  starvation,  eosinophiles  were  diminished  in 
the  intestine,  spleen,  and  bone-marrow.  Hence,  he  reached  the 
conclusion  that  starvation  causes  a  temporary  increase  of  eosinophile 
cells,  followed  by  diminution  of  their  number. 

As  far  as  I  have  been  able  to  determine,  observations  upon  the 
eosinophile  cells  of  the  blood  during  starvation  have  been  made  only 
by.  Tanszk,^  who  observed  the  fasting  juggler  Succi.  An  increase 
in  the  proportion  of  eosinophile  leukocytes  was  noted. 

1  Wiener  klin.  Rundschau,  1896,  No.  18.    Quoted  by  Telcbmiiller. 
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Following  the  suggestion  offered  by  Chart  3,  I  have  studied  the 
effect  which  withdrawal  of  food  exerts  upon  the  eosinophile  leuko- 
c\'tes  of  the  circulating  blood.  The  consequent  changes  are  well 
shown  in  the  following  chart. 


DAY 

E05IN0PHILES 


Chart  4. 
I     23456769    10    II 


In  this  and  in  the  charts  to  follow  the  period  during  which  the  animal  received  no  food 
is  indicated  by  a  broad  black  line  at  the  bottom  of  the  chart. 

Though  the  weight  diminished  continuously  from  the  beginning 
of  the  experiment,  there  -was  a  primary  increase  in  the  proportion 
of  eosinophile  leukoc}i:es,  but  after  the  third  day  they  also  decreased 
in  number,  and  on  the  seventh  and  eighth  days  none  were  found  in 
the  specimens  of  blood  which  were  examined.  Estimation  of  the 
total  number  of  leukoc\^es  in  conjunction  with  the  proportion  of 
eosinophile  cells  in  two  animals  from  which  food  was  withheld 
has  shown  that  diminution  of  the  absolute  number  of  eosinophile 
cells  is  accurately  represented  by  the  preceding  chart,  which  records 
only  their  relative  number. 


OCINEA-PIG  A. 

Weight,  Lenkocftes 

^^'                       grm.  in  1  c.mm. 

l8t 712  11,900 

2d 677  8.600 

8d 645  14,200 

4th 619  10,600 

5tb S94  15,500 

GUINKA-PIO  B. 

Irt 650  7,900 

2d 615  12.900 

»d 579  12,000 

4th 550  17,500 

5tb 526  ia900 


Eoeinophiles 

in  1  c.mm. 

1428    = 

12.0% 

1075    = 

12.5  " 

2087    = 

14  7  " 

1325    = 

12.5  " 

852    = 

5.5  " 

869    = 

11.0  " 

1741    = 

13^  .. 

840    = 

7.0  " 

787    = 

4.5  " 

414    = 

8.8  " 
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In  both  experiments  an  increase  in  the  relative  and  in  the  abso- 
lute number  of  eosinophile  leukocytes  ])rece(le(l  the  fall,  which 
began  on  the  fourth  day  of  starvation. 

If  food  is  withheld  during  several  days,  the  animal  may  loose  in 
weight  100  or  more  grams,  and,  gradually  recovering,  regain  its 
former  size  only  after  several  weeks.  With  the  administration  of 
food  there  is  a  sudden  increase  both  of  weight  and  of  eosinophile 
leukocytes,  but  the  increase  of  neither  is  uninterrupted.  In  the 
experiments  recorded  by  the  accomj)anying  chart,  withdrawal  of 
food  on  two  occasions,  namely,  from  the  first  to  the  fifth  days  of  ob- 
servation, and  again  from  the  twenty-seventh  to  the  thirty-third  day, 
has  been  followed  by  a  fall  of  eosinophile  leukocytes  to  less  than 
1  per  cent. 


Chart  5. 
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During  the  period  which  follows  the  administration  of  food  the 
chart  exhibits  the  phenomenon  which  has  been  noted  in  the  normal 
animal.  Increase  in  the  proportion  of  eosinophile  leukocytes  is  not 
continuous,  and  after  two  or  three  days  their  number  falls,  even 
though  the  weight,  which  is  yet  far  from  normal,  continues  to  rise. 
Soon  the  increase  of  weight  is  interrupted,  and  with  a  fall  in  the 
curve  of  weight  there  is  an  increase  in  the  proportion  of  eosinophile 
cells.  This  phenomenon  is  conspicuous  during  the  first  ten  days  or 
two  weeks  after  starvation,  but  may  be  subsequently  absent. 

In  the  experiment  recorded  in  Chart  6,  an  animal  was  employed 
of  which  the  blood  contained  eosinophiles  in  the  unusual  proportion 
of  34  per  cent. ;  the  total  number  of  leukocytes  was,  however,  some- 
what less  than  usual. 

In  this  experiment  the  eosinophile  leukocytes  did  not  fall  to  1  per 
cent,  until  the  seventh  day  after  food  had  been  withdrawn;  the 
weight  diminished  during  this  time  140  grams.  The  subsequent 
rise  and  fall  of  the  cijrye§  representing  weight  and  eosinophile  cells 
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show  the  remarkable  relation  pre\'ioiisly  observed,  though  the  falls 
in  weight  on  the  nineteenth  and  again  on  the  twenty-fifth  day,  with 
which  in  each  case  corresponds  a  sudden  rise  in  the  proportion  of 
eosinophile  cells,  are  so  sUght  that  they  may  be  regarded  as  inter- 
ruptions of  the  gradual  return  to  normal.  The  total  number  of  leu- 
koc%^es  was  estimated  at  intervals,  in  order  to  determine  the  absolute 
number  of  eosinophile  cells  in  one  cubic  milhmetre  of  blood,  but  no 
important  difference  between  the  proportion  and  theabsolute  number 
of  eosinophile  leukocytes  was  observed.  Particularly  noteworthy  is 
the  fact  that  variations  affecting  the  proportion  of  eosinophiles,  and 

Chart  6. 
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occurring  l>etween  the  thirty-first  and  thirty-ninth  days,  when  the 
animal's  weight  had  become  normal,  correspond  to  inverse  varia- 
tions of  weight,  and  represent  the  absolute  as  well  as  the  relative 
number  of  eosinophile  cells. 

In  three  animals  I  have  studied  in  sections  from  tissues  hardened 
in  Zenker's  fluid  the  effect  of  starvation  upon  the  distribution  of  the 
eosinophile  cells.  The  weight,  the  percentage  of  eosinophile  leuko- 
cytes at  the  beginning  of  the  experiment,  and  the  date  of  death  were 
as  follows: 


No.  1. 

Weight,  385  ^ro. 

Percentage  of  eoeiDophiles,  0.3. 

Killed  on  the  5th  day. 

'•    2. 

••       712    '• 

12.0. 

..     6th  •• 

"    3. 

650    '• 

11.0. 

"       8th    •• 

Except  in  the  animal  killed  on  the  eighth  day  of  starvation,  there 
was  no  noteworthy  diminution  in  the  number  of  cells  with  eosinophile 
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granulation  in  the  wall  of  the  small  intestine,  and  especially  in 
the  Peyer's  patches.  On  the  eighth  day,  however,  their  number  had 
appreciably  diminished.  In  the  mesenteric  lymph  glands  and  in 
the  connective  tissue  of  the  mesentery  and  omentum,  on  the  con- 
trary, few  such  cells  were  found  in  any  of  the  animals  examined. 
The  same  statement  can  be  made  concerning  the  lungs  where  eosino- 
phile cells  are  usually  so  abundant.  The  number  in  the  spleen  was 
much  diminished,  and,  as  usual,  was  in  close  relation  with  the 
number  present  in  the  blood. 

In  order  to  determine  what  changes  have  taken  place  in  the  bone- 
marrow,  it  is  necessary  to  recall  the  fact  that  the  number  of  eosino- 
phile cells  here  present  is  variable  and  has  a  relation  to  the  propor- 
tion of  eosinophile  leukocytes  in  the  blood.  In  no  case  was  a  note- 
worthy diminution  observed  in  this  organ.  In  the  animal  killed  on 
the  fifth  day,  in  which  the  eosinophile  leukocytes  at  the  beginning 
of  the  experiment  numbered  only  3  per  cent.,  eosinophile  cells  were 
fairly  abundant  in  the  marrow  and  were,  in  great  part,  of  small  size, 
with  polymorphous  nuclei;  myelocytes  were  not  numerous.  In  the 
animals  killed  on  the  sixth  and  eighth  days  eosinophile  cells  were 
still  present  in  great  abundance,  and  smaller  forms,  resembling  those 
usually  found  in  the  circulating  blood,  were  far  more  numerous  than 
myelocytes  with  eosinophile  granulation.  Particularly  noteworthy 
is  the  fact  that  the  eosinophile  cells  of  the  bone-marrow  do  not  show 
the  marked  diminution  which  occurs  in  other  organs. 

Origin  of  the  Eosinophile  Cells.  Ehrlich  has  maintained 
that  a  sharp  distinction  can  be  drawn  between  the  lymphocytes  and 
the  granular  leukocytes;  the  former  have  their  origin  in  the  lymph- 
atic glands  and  in  other  tissues  which  form  part  of  the  lymphatic 
system,  while  the  latter  are  derived  wholly  from  the  bone-marrow. 
The  great  number  of  eosinophile  cells  present  in  the  bone-marrow 
furnishes  evidence,  Ehrlich  has  maintained,  that  they  here  undergo 
multiplication.  Other  observers  (Miiller  and  Rieder)  have  suggested 
that  their  presence  may  be  explained  by  supposing  that  the  bone- 
marrow  is  a  storehouse  for  eosinophile  leukocytes. 

Max  Schultze,  who,  almost  forty  years  ago,  classified  the  leuko- 
cytes observable  in  fresh  blood  studied  upon  a  warm  stage,  reached 
the  conclusion  that  the  amoeboid  cells  containing  coarse  granules  are 
derived  by  gradual  transition  from  the  amoeboid  leukocytes  with 
fine  granules  and  many  subsequent  writers,  including  Ouskow,^ 
Zappert,^  Miiller  and  Rieder,^  Gulland,*  and  Van  der  Stricht,^  find- 
ing in  human  blood  what  they  believe  to  be  transitional  stages,  have 
maintained  that  leukocytes  with  eosinophile  granulation  are  derived 
from  those  with  fine  neutrophile  granules.  The  transformation,  they 
think,  occurs  either  in  the  bone-marrow  or  in  the  circulating  blood. 

1  From  the  Russian.    Quoted  by  Ehrlich  and  Lazarus  and  others. 

2  Loc.  cit.  3  Loc.  cit. 

<  Journal  of  Physiology,  1896,  vol.  xix.  p.  385.  ^  Arch,  de  biol.,  1892,  vol.  xii.  p.  199. 
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To  many  obseners  the  number  of  eosinophile  leukocytes  in  the 
circulating  blood  has  seemed  too  small  to  explain  the  large  accumu- 
lations not  infrequently  noted  in  various  organs.  Ehrlich,  indeed, 
reached  the  conclusion  that  the  eosinophile  cells  of  the  frog  are,  in 
part  at  least,  transformed  cells  of  connective  tissue.  The  presence 
of  eosinophile  cells  in  certain  skin  lesions  has  suggested  to.Neusser^ 
and  others  that  these  cells  in  man  maybe  formed  in  connective  tissue. 
Certain  writers,  including  von  Leyden,^  Schmidt,'  and  Grouven,* 
who  have  studied  the  eosinophile  cells  in  the  sputum  and  blood  of 
patients  suffering  with  asthnia,  claim  that  they  are  formed  in  the 
bronchial  mucosa.  Stutz^  thinks  that  they  may  be  formed  in  the 
intestinal  mucosa  as  well.  Howard  and  Perkins®  believe  that  eosino- 
phile cells  are  formed  in  various  organs,  especially  in  the  lymphoid 
tissue  of  the  gastrointestinal  mucosa  and  in  various  exudations,  from 
lymphocytes  and  from  plasma  cells,  and  state  that  transitions  from 
one  to  the  other  may  be  observed. 

According  to  another  view,  the  eosinophile  granules  are  formed 
from  material  ingested  by  leukoc}i;es.  In  many  instances  this  beUef 
has  had  its  chief  support  in  the  fact  that  the  material  supposed  to 
form  eosinophile  granules  stains  deeply  with  acid  dyes.  Klein" 
thinks  that  neutrophile  leukocytes  take  up  haemoglobin  derived  from 
extravasated  red  blood  coi-puscles  and  are  transformed  into  eosino- 
phile cells;  Sacharoff^  holds  a  somewhat  similar  view.  Tettenhamer" 
has  described  the  formation  of  eosinophile  cells  in  the  degenerate 
testicle  of  the  salamander;  acidophile  substance  formed  from  nuclei 
undergoing  degeneration  •  is  ingested  by  phagocytes.  In  human 
muscle  infected  with  trichinae  T.  R.  Brown^"  found  both  neutro- 
phile and  eosinophile  leukocNies  in  contact  with  the  substance  of 
much-altered  muscle  fibres.  Finding,  in  addition,  what  he  regarded 
as  transitional  stages  between  the  two  varieties  of  cell,  he  thought  it 
probable  that  the  neutrophile  leucocj^es  form  eosinophile  granules 
by  ingesting  material  derived  from  the  degenerate  muscle  fibres. 
He  supported  this  view  by  observations  upon  the  relation  of  the 
eosinophile  and  neutrophile  cells  of  the  circulating  blood.  When 
with  trichinosis  the  eosinophile  cells  in  the  blood  were  very  greatly 
increased,  the  neutrophile  leukocytes  had  undergone  a  corresponding 
diminution  in  number. 

Metschnikoff^*  and  MesniP  also  believe  that  eosinophile  cells  may 
be  formed  by  a  processof  phagocytosis.  Metschnikoff  hasseen  spirilla 
of  cholera  ingested  by  leukocytes  of  the  guinea-pig  become  so 
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altered  that  they  stain  readily  with  eosin,  while  Mesnil  maintains 
that  anthrax  bacilli  are  transformed  into  eosinophile  granules  by 
leukocytes  of  the  lizard. 

Summary  and  Conclusions.  The  opinions  which  have  just  been 
cited  will  not  be  discussed  in  detail.  I  will  merely  review  certain 
facts  which  I  believe  serve  to  explain  the  origin  of  the  eosinophile 
cells.  In  various  tissues  of  the  guinea-pig,  notably  in  the  mucosa 
of  the  gastrointestinal  tract,  in  the  mucosa  of  the  air- passages,  in 
the  lymphatic  tissue,  and  in  the  spleen,  occur  eosinophile  leukocytes 
which  are  identical  with  those  present  in  the  circulating  blood,  and, 
like  them,  are  provided  with  polymorphous  nuclei.  In  the  bone- 
marrow  alone  occur  large  mononuclear  cells  with  eosinophile  granu- 
lation. These  cells  of  the  bone-marrow  undergo  mitotic  division  and 
form  daughter  cells,  which  resemble  in  size  the  eosinophile  leukocytes 
of  the  blood,  while  cells  in  which  the  nucleus  presents  varying  irregu- 
larity in  shape  may  be  regarded  as  transitional  forms.  In  the  blood 
and  in  various  organs  the  eosinophile  cells  give  no  evidence  of  multi- 
plication. 

The  myelocytes  with  neutrophile  or  amphophile  granules  are 
analogous  to  the  myelocytes  with  eosinophile  granulation,  resembling 
them  in  size  and  in  the  character  of  their  nuclei.  Muir^  found  that 
when  the  amphophile  leukocytes  in  the  blood  of  the  rabbit  undergo 
continued  increase  as  the  result  of  repeated  bacterial  infection,  the 
myelocytes  of  the  marrow  are  increased  in  number  and  mitotic 
division  proceeds  actively.  An  analogous  phenomenon  has  been  noted 
in  those  guinea-pigs  of  which  the  circulating  blood  contains  a  very 
large  proportion  of  eosinophile  leukocytes.  The  number  of  eosino- 
phile cells  is  far  greater  than  usual,  while  particularly  abundant 
are  the  large  eosinophile  myelocytes.  Mitotic  division  of  these  cells 
is  observed  much  more  readily  than  in  the  marrow  of  animals  in 
which  the  blood  contains  few  eosinophile  leukocytes. 

In  certain  instances  in  which  eosinophile  cells  have  accumulated 
in  the  tissues  it  has  been  possible  to  demonstrate  their  abundance  in 
the  bloodvessels  of  the  part,  and  in  one  case  the  process  of  migration 
was  actually  demonstrable  in  sections  of  the  hardened  tissue.  In 
apparently  healthy  guinea-pigs  eosinophile  leukocytes  have  been 
shown  to  migrate  from  the  bloodvessels  into  the  wall  of  a  small 
bronchus,  and  hence  through  the  epithelium  into  the  lumen.  Eosino- 
phile cells  manufactured  in  the  bone-marrow  reach  the  tissues  by  way 
of  the  bloodvessels. 

The  number  of  eosinophile  cells  in  one  cubic  millimetre  of  blood 
is  found  to  vary  from  day  to  day,  and  at  intervals  of  three  or  four 
days  undergoes  an  increase.  It  is  not  improbable  that  the  number 
of  eosinophile  cells  which  the  bone-marrow  discharges  into  the 
circulation  is  subject  to  periodic  variation.     Complete  withdrawal 

1  Journal  of  Pathology  and  Bacteriology,  1901,  vol.  vii.  p.  161. 
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of  food  is  followed  by  a  decrease  both  in  the  proportion  and  in  the 
absolute  number  of  eosinophile  leukocytes  in  the  peripheral  circula- 
tion. Disturbance  of  nutrition  acting  doubtless  on  the  bone-marrow 
affects  the  multiplication  of  the  eosinophile  cells  more  readily  than  that 
of  the  polynuclear  leukocytes  with  fine  granulation.  Diminution  in 
the  number  of  eosinophile  cells  is  preceded  by  a  temporary  increase, 
which  may  be  explained  by  supposing  that  ripe  eosinophile  leukocytes 
already  stored  in  the  marrow  reach  the  circulation,  and,  perhaps, 
are  no  longer  diverted  to  the  intestinal  mucosa.  With  the  adminis- 
tration of  food  the  eosinophile  cells  of  the  blood  gradually  increase 
in  number,  but  neither  the  weight  of  the  animal  nor  the  eosinophile 
leukocytes  increase  continuously.  That  there  exists  a  close  relation 
between  the  nutrition  of  the  animal  and  the  eosinophile  cells  is  shown 
by  the  fact  that  variations  in  weight  and  in  the  number  of  eosinophile 
cells  take  with  much  regularity  opposite  directions,  so  that  a  tem- 
porary fall  in  weight  is  accompanied  by  a  rapid  increase  of  the 
eosinophile  leukocytes,  while  a  rise  in  weight  tends  to  retard  this 
increase. 


CIRCUMCORNEAI.  H\TERTROPHY  (\^RNAL  CON- 
JUNCTIVITIS) IN  THE  NEGRO. 

By  Swan  M.  Burnett,  M.D.,  Ph.D., 

OF  WASHINGTON,  D.  C. 

It  would  seem  from  a  report  of  the  discussion  of  a  most  carefully 
prepared  paper  on  "Vernal  Conjunctivitis,"  read  by  Dr.  W.  C. 
Posey^  at  the  last  meeting  of  the  American  Medical  Association,  at 
New  Orleans,  that  opinion  is  far  from  being  settled  as  to  the  pecuhar 
manifestations  of  this  singular  affection  in  the  negro  in  this  country. 
As  some  statements  of  mine  in  a  paper  pubhshed  in  Knapp's  Archives 
in  1881,  in  which  the  phases  of  the  disease  as  it  appears  in  the  negro 
were  first  brought  to  the  attention  of  the  profession,  have  apparently 
not  been  clearly  understood  or  not  confirmed  by  other  observers,  it 
may  not  be  without  interest  to  revert  to  the  subject  again  in  an 
endeavor  to  harmonize  views  and  clarify  some  seeming  obscurities. 

It  appears  to  be  a  question  with  some  whether  the  appearances 
described  in  that  paper,  and  also  in  my  chapter  on  "  Diseases  of 
the  Conjunctiva"  in  Norris  and  Oliver's  System,  are  not  those  of 
phlyctenular  conjunctivitis,  instead  of  that  distinct  form  of  disease 
now  generally  denominated  as  "spring  catarrh"  of  the  conjunctiva. 

A  rather  extensive  study  of  the  disease  (principally  by  Europeans) 
since  Saraisch  first  reported  upon  it  in  1876  has  not  added  greatly  to 

>  Published  in  Journal  of  the  American  Medical  Association,  July  25, 1908. 
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our  very  limited  knowledge  of  the  cause  and  pathology  of  the  affec- 
tion. The  clinical  characteristics  of  that  feature  of  the  disease  mani- 
fest on  the  globe  are  so  distinctive  that  it  seems  quite  impossible  that 
anyone  who  has  once  seen  a  pronounced  case  could  be  mistaken  in 
the  diagnosis,^  so  utterly  unlike  any  other  known  condition  is  it.  The 
above-mentioned  opinion  of  some  well-known  and  accurate  ob- 
servers that  it  may  be  a  form  of  phlyctenular  disease  leads  me  to 
think  that  they  have  never  seen  a  typical  case  of  circumcorneal  hyper- 
trophy; from  which  we  may  infer  that  the  affection  is  much  more 
frequent  in  some  sections  than  in  others,  a  fact  that  may  be  found  of 
no  small  etiological  importance,  and  give  a  clue  which  should  be 
assiduously  followed  up.  Those  of  us  whose  work  lies  in  localities 
where  the  negro  abounds  are  well  aware  of  the  great  frequency  of 
scrofulous  or  strumous  affections  of  the  cornea  and  conjunctiva  in 
that  race,  and  can  confirm  Dr.  Bruns'  statement  as  to  its  frequent 
cause  of  blindness  and  greatly  impaired  vision.  But  there  is  no 
manifestation  of  this  diathesis,  either  on  the  cornea  or  conjunctiva, 
which  at  any  stage  bears  any  resemblance  to  the  ocular  form  of  cir- 
cumcorneal hypertrophy  as  found  in  the  negro.  The  clinical  feat- 
ures of  scrofulous  conjunctivitis  are  marked  by  certain  constant  and 
well-recognized  characteristics.  When  it  appears  under  the  dis- 
tinctly phlyctenular  form  the  elevations  are  discrete,  though  they 
may  be  several  in  number.  Whether  the  inflammatory  symptoms 
are  slight  or  severe,  the  natural  history  of  the  phlyctenula  is  the  same; 
its  wall  bursts,  its  contents  are  discharged,  and  an  ulcer  results, 
which  heals,  as  we  know,  with  a  very  greatly  varying  rapidity.  Pho- 
tophobia and  lacrymation  are  rarely  absent,  and  may  be  present  in 
the  intensest  degree.  When  the  manifestation  is  on  the  cornea  itself 
the  exudate  is  still  more  or  less  circumscribed  and  small,  with  a  very 
variable  amount  of  destruction  of  tissue  and  cicatricial  formation  as 
a  result.  On  the  other  hand,  the  distinguishing  mark  of  circum- 
corneal hypertrophy  is  that  it  is  not  destructive.  It  is  a  true  hyper- 
plasia, and  it  was  with  a  view  of  making  this  essential  feature 
prominent  and  descriptive  in  nomenclature  that  I  adopted  the  name 
"circumcorneal  hypertrophy"  as  the  best  English  synonym  of  the 
"hypertrophic  perikeratique "  of  Desmarnes  and  the  "gallertige 
Verdickung  des  Limbus"of  Grafe.  This  hyperplasic  character  of 
the  pathological  condition  has  been  confirmed  by  all  examinations 
of  the  tissue  that  have  been  made.  Scheile  has  shown  that  the  prin- 
cipal change  in  the  circumcorneal  form  is  in  the  epithelial  layer,  mani- 
fested by  a  largely  increased  number  of  the  cells  with  invaginations, 
constituting  the  so-called  "cancroid  formations,"  together  with  some 
increase  in  the  connective  tissue.  A  drawing  representing  these 
appearances  is  given  in  my  chapter  on  "Diseases  of  the  Conjunc- 
tiva" in  Norris  and  Oliver's  System.  Some  more  recent  investi- 
gations made  by  de  Schweinitz  and  Shumway,  and  published  in  the 
University  of  Pennsylvania  Medical  Bulletin  for  June,  1903,  reveal 
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identical  changes  in  the  conjunctiva  of  the  lid.  Everywhere  there  is 
hypertrophy  and  nowhere  a  destruction  of  tissue. 

There  has  not  been  a  season  since  the  pubUcation  of  my  paper  in 
1881  in  which  I  have  not  observed  cases  of  this  disease — sometimes 
in  considerable  numbers — and  not  once  have  I  observed  any  ten- 
dency toward  destructive  ulceration.  If  there  is  a  destructive  pro- 
cess, it  is  not  circumcomeal  h^'pertrophy.  On  the  subsidence  of 
the  hj'pertrophy  during  the  winter  there  seldom  remains  any  sign 
of  its  former  presence. 

There  are  cases  in  which  the  symptoms  of  irritation  are  consider- 
able. In  the  bulbar  form,  when  the  conjunctiva  of  the  lid  is  but  Uttle 
involved,  these  svmptoms  are  confined  to  a  slight  hyperemia  of  the 
conjunctiva  of  the  ball,  but  more  often  there  is  no  complaint  of 
photophobia  or  lacrjTnation.  In  the  palpebral  form,  especially 
where  there  are  large  hard  excrescences  which  rub  on  the  cornea, 
the  irritation  may  be  quite  marked,  as  indicated  by  a  congested  state 
of  the  conjunctiva  of  the  globe  and  some  photophobia.  There  is, 
however,  never  an  involvement  of  the  cornea  aside  from  the  hyper- 
trophy. The  usual,  and,  indeed,  the  characteristic  complaint  is 
not  of  pain,  but  of  an  intense  itching  of  the  eyes  and  sometimes  of 
a  "burning  sensation,"  quite  distinct  from  the  subjective  s}Tnp- 
toms  of  phlyctenulae. 

It  is  the  objective  appearance,  however,  which  is  so  strikingly 
distinctive,  especially  in  the  bulbar  form.  The  dirty  gray  elevations 
at  the  base  of  the  cornea  bear  no  resemblance  whatever,  when  they 
are  at  all  marked,  to  any  otiier  pathological  condition  found  there. 
It  must  be  remembered  in  this  connection  that  the  circumcomeal 
epithehal  changes  vary  enormously  in  degree.  Sometimes  they  are 
so  slight  as  to  escape  detection  unless  carefully  sought  for.  It  may 
be  that  there  is  manifest  orlly  a  macerated  condition  of  the  cells,  with 
some  slight  increase  in  number,  and  confined  to  a  very  limited  por- 
tion of  the  corneal  circumference.  Even  in  pronounced  cases  the 
hypertrophy  may  not  go  entirely  around  the  cornea.  I  believe  that 
in  every  case,  even  where  the  changes  are  supposed  to  be  limited  to 
the  conjunctiva  of  the  lid,  a  careful  examination  will  reveal  some 
changes  at  the  Umbus.  I  have  one  such  case,  in  a  negro  girl,  aged 
nine  years,  under  observation  at  my  clinic  now,  in  which  the  palpe- 
bral changes  in  the  form  of  granulations  are  typical,  but  the  cir- 
cumcomeal alterations  could  easily  be  overlooked  if  particular  care 
were  not  given  to  finding  them.  This  child  has  been  subject  to  the 
disease  since  she  was  three  years  old,  the  symptoms  beginning  in 
March  and  continuing  until  October.  In  her  the  mbbing  of  the 
cornea  by  the  granulations  gives  rise  to  some  lacrjTnation,.but  the 
irritative  svmptoms  are  slight. 

At  other  times  the  alterations  around  the  cornea  are  so  striking 
that  when  seen  fully  blown,  for  the  first  time  in  the  negro,  they  are 
likely  to  confound  even  an  experienced  diagnostician  in  eye  diseases. 
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I  remember  such  an  experience  with  one  of  my  associates  in  a 
hospital  in  this  city.  He  was  a  man  trained  to  careful  observation, 
and  had  followed  some  large  eye  clinics  in  a  neighboring  city  in  the 
South,  where  the  clientele  of  negroes  was  large.  He  asked  me  to  see 
a  case  of  pecuhar  corneal  disease,  the  exact  nature  of  which  he  was 
unable  to  determine.  As  soon  as  the  patient,  a  negro  boy,  aged  eight 
years,  entered  the  door  of  the  clinic  room  I  turned  and  asked  him  if 
he  had  ever  seen  such  a  condition  before,  recognizing,  as  I  did,  even 
at  that  distance,  what  the  disease  was.  He  was  greatly  surprised  to 
find  that  it  was  a  typical  case  of  circumcorneal  hypertrophy  in  the 
negro,  a  condition  with  which  he  was  entirely  unfamihar,  though  he 
had  seen  the  disease  in  the  white  race.  Thereafter  there  was  never 
any  difficulty  in  his  diagnostication  of  even  slight  forms  of  that  dis- 
ease, for  it  is  a  fact  that  one  familiar  with  its  appearances  in  the  negro 
can  easily  make  the  diagnosis  across  the  room.  There  is  an  aspect 
of  the  eyes,  due  to  the  peculiar  appearance  of  the  palpebral  aperture, 
which,  once  seen,  cannot  be  taken  for  anything  else.  The  "white" 
of  the  eye  in  the  negro,  especially  in  the  young,  is  very  clearly  marked, 
often  brilliant,  in  contrast  with  the  surrounding  dark  skin.  In  cir- 
cumcorneal hypertrophy  this  is  changed.  The  palpebral  aperture 
has  a  dull,  soggy  look,  and  a  dusky  appearance,  as  though  it  had  been 
smoked.  This  "smoked"  look  is  not  always  of  the  same  intensity, 
but  even  in  mild  cases  is  suflficiently  pronounced  to  be  recognized  at 
a  distance  of  many  feet.  In  no  other  affection  of  the  eyes  in  the 
negro  have  I  encountered  this  singular  look  of  the  palpebral  aper- 
ture. A  closer  examination  shows  the  cause  of  this  "smoked" 
appearance  to  be  a  pigmentation  of  the  conjunctiva,  which  is  more 
or  less  thickened  and  easily  thrown  into  folds  with  the  movements 
of  the  ball  inward  or  outward.  The  epithelium  has  some  of  that 
lack-lustre  look' which  is  seen  in  a  greater  degree  in  xerosis  of  the 
conjunctiva.  The  smoky  look  is  confined  almost  entirely  to  the 
space  exposed  by  the  palpebral  fissure.  The  parts  usually  covered 
by  the  lids  are  not  affected.  The  pigment  is  usually  in  very  small, 
dot-like  points,  to  be  differentiated  only  under  a  magnifier,  but  toward 
the  base  of  the  cornea  it  may  be  in  quite  large  masses,  some  of  which 
measure  a  quarter  of  a  millimetre  in  diameter.  This  smoky  look  of 
the  palpebral  aperture  disappears  with  the  subsidence  of  the  disease 
during  the  colder  months,  when  the  eyes  return  to  approximately 
their  normal  appearance;  not  always,  however,  for  there  are  occa- 
sional cases  which  continue,  with  all  the  characteristic  appearances, 
during  the  winter  months,  though  commonly  with  diminished  inten- 
sity. The  statistics  at  my  clinic  and  also,  I  learn,  from  my  confreres, 
at  the  other  eye  clinics  in  Washington,  show  that  the  negro  in  this 
section  is  much  more  prone  to  the  disease  than  the  white  race.  At 
my  clinic  it  is  rare  to  see  a  case  among  the  white  patients.  Of  thir- 
teen cases  of  the  disease  recorded  during  the  last  eighteen  months 
all  were  colored. 
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Opinions  differ  as  to  the  relative  frequency  of  the  bulbar  and 
palpebral  forms.  My  own  belief  is  that  they  both  exist  together, 
but  one  may  be  so  slight  as  to  escape  detection  unless  carefully 
looked  for.  I  also  think  that  the  same  patient  may  have  one  or 
the  other  form  more  pronounced  at  different  seasons. 

A  typical  but  extremely  pronounced  case  of  the  disease  in  the 
negro  is  shown  in  the  accompanying  drawing.  The  patient  was 
a  negro  boy,  not  perhaps  of  full 
blood,  but  quite  dark,  who  at  the 
time  the  drawing  was  made  (1890) 
was  sixteen  years  old.  The  dull, 
"greasy,"  gray  hypertrophy,  which 
was  elevated  0.5  mm.  to  1  mm. 
above  the  surrounding  tissue,  was 
irregular  as  to  surface,  and  not  only 
occupied  the  conjunctival  tissues  in 
the  vicinity  of  the  cornea,  but  in- 
vaded the  corneal  surface  so  far  as  to  leave  less  than  one-half  of 
the  iris  exposed  to  view.  Both  the  internal  and  external  edges  of 
the  elevation  were  irregular  in  outline.  The  cornea  inside  the  inner 
border  was  perfectly  clear  and  the  vision  was  not  materially  affected. 
The  conjunctiva  visible  within  the  palpebral  fissure  was  dark 
brownish  in  tinge,  and  there  were  many  points  of  pigment  in  the 
vicinity  of  the  elevation  arranged,  as  they  usually  are,  in  the  form 
of  triangles,  with  their  apices  toward  the  canthi.  The  conjunctiva 
of  the  lids  presented  an  appearance  quite  different  from  that  usually 
seen  in  such  cases,  in  so  far  as  there  was  not  that  distinctly  granular 
aspect  which  is  commonly  regarded  as  characteristic.  The  tissue 
was  much  thickened  and  lined  with  many  furrows,  undoubtedly  an 
exaggeration  of  the  same  pathological  changes  that  produce  the 
excrescences — namely,  a  large  proliferation  of  the  epithelial  structure. 
Both  eyes  were  affected  and  practically  to  the  same  extent.  The 
final  issue  of  the  case,  which  I  followed  for  several  years,  I  am  not 
able  to  give,  as  the  patient  disappeared  from  view  soon  after  the 
drawing  was  made. 

That  the  disease  is  the  manifestation  of  a  dyscrasia  seems  cer- 
tain, but  it  is  not  so  certain  what  that  dyscrasia  is.  Of  course, 
we  can  never  exclude  what  we  call  scrofula  in  any  patient  of  the 
colored  race,  and  yet  there  is  nothing  about  the  appearance 
of  the  condition  itself  or  in  the  patients  which  would  justify  the 
acceptance  of  any  such  stigma  as  a  cause.  It  occurs  often  in  the 
most  robust-looking,  with  none  of  the  usual  signs  of  deficient  nutri- 
tion. I  have  looked  in  vain  for  some  connection  of  inherited  syphilis 
with  the  disease.  In  my  experience  the  male  and  female  sexes  are 
about  equally  represented;  and  while  principally  an  affection  of 
childhood,  the  adult  is  by  no  means  free.  I  have  seen  one  pro- 
nounced case  in  a  mulatto  woman  aged  thirty  years.    Both  eyes  are 
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affected,  but  not  always  at  the  same  time  nor  in  the  same  degree. 
As  is  well  known,  the  disease  is  most  prevalent  during  the  hot 
months,  and  so  far  as  a  seasonal  nomenclature  is  applicable,  "sum- 
mer conjunctivitis"  would  be  the  more  nearly  appropriate.  Strictly 
speaking,  however,  the  affection  is  not  a  conjunctivitis  at  all,  taking 
conjunctivitis  to  mean  an  inflammation  of  the  conjunctiva.  It  is 
not  only  not  confined  to  the  conjunctival  tissue  proper,  but  there  are 
none  of  the  clinical  characteristics  of  conjunctival  inflammation, 
there  being  seldom  any  increase  in  the  conjunctival  secretion,  either 
mucous  or  purulent.  The  term  "catarrh"  may  be  accepted  in  the 
conventional  meaning  of  that  term  as  applicable  to  all  alterations 
in  the  mucous  tissues. 

The  possible  relation  of  the  disease  to  trachoma  has  naturally 
attracted  attention,  since  the  granular  condition  of  the  lids  suggests 
in  some  instances  the  appearances  in  trachoma.  The  similarity, 
however,  is  only  superficial,  for  the  essential  nature  of  the  two 
conditions  is  diametrically  opposite.  In  trachoma  the  action  is 
destructive,  whereas  in  this  disease  it  is  purely  hyperplastic,  and 
when  the  affection  subsides  for  the  winter  the  conjunctiva  assumes 
an  almost  if  not  quite  normal  appearance.  There  is  an  observa- 
tion in  this  connection,  however,  which  is  not  only  interesting  in 
itself,  but  may  prove  of  value  in  making  our  final  judgment  as  to 
the  pathology  of  the  disease,  which  should  be  noted,  and  this  is 
the  almost  total  absence  of  circumcorneal  hypertrophy  in  Russia, 
where  trachoma  is  so  rampant.  According  to  Natanson,^  the  "flying 
column"  of  100  oculists,  which  was  sent  throughout  the  provinces 
of  Russia  from  1893  to  1897  to  look  after  diseases  of  the  eye  among 
the  peasantry,  did  not  meet  among  168,618  patients,  a  large  percent- 
age of  whom  were  trachomatous,  with  a  single  case  of  vernal  con- 
junctivitis. Of  course,  it  may  be  said  that  only  the  severely  affected 
applied  for  treatment,  and,  circumcorneal  hypertrophy  being  a  prac- 
tically painless  disease,  the  stoical  peasants  paid  no  attention  to  it. 
But  the  reports  from  the  clinics  at  St.  Petersburg,  Moscow,  Kiew, 
and  other  Russian  cities  show  the  same  practical  immunity  of  the 
Russian  from  this  affection. 

This  fact,  taken  in  connection  with  the  other  fact  that  the  negro 
in  this  country  is  practically  immune  from  trachoma  and  is  very 
liable  to  circumcorneal  hypertrophy,  offers  a  suggestion  as  to  an  an- 
tagonistic character  in  the  diseases  which,  if  followed  up,  might  lead 
to  some  more  definite  knowledge  of  both  affections.  It  would  be 
instructive  to  know  how  such  countries  as  Ireland  and  Southern 
Italy,  as  well  as  other  localities  where  trachoma  prevails,  stand  as 
to  the  percentage  of  circumcorneal  hypertrophy.  At  any  rate,  these 
facts,  as  well  as  others,  point  most  strongly  to  a  racial  influence,  and 
a  dyscrasic  nature  for  both  affections.    Temperature,  humidity,  and 
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elevation  do  not  seem  to  be  controlling  factors  to  any  great  degree 
according  to  Natanson. 

In  regard  to  therapeutics,  the  indications,  in  ^dew  of  what  we 
know  of  the  pathology,  are  for  palliative  local  measures.  Opera- 
tive procedures,  such  as  excision  of  the  masses,  expression,  etc., 
have  been  recommended  and  practised,  but  evidently  are  not  ad- 
visable. Attention  to  the  nutrition  and  an  improvement  in  the 
general  condition  are  more  properly  called  for.  Arsenic  adminis- 
tered in  some  form  meets  with  the  approval  of  most  of  those  who 
have  written  upon  the  subject. 


A  CASE  OF  SEBORRHCEA  NIGRICANS  (BLACK  MASK 
OF  THE  FACE). 

By  Arthur  Van  Harungen,  M.D., 

OF  PHILADELPHIA. 

I  AM  obUged  to  my  friend  Dr.  J.  S.  Bethune,  of  Baddeck,  C.  B., 
for  the  opportunity  of  seeing  this  extraordinary  affection  of  the  skin 
and  also  for  some  notes  of  the  history  of  the  case. 

Maggie  Mcl^.,  aged  twenty-three  years,  comes  of  a  neurotic  family. 
Some  members  of  the  family  are  said  to  have  suffered  from  mental 
alienation,  and  her  father  is  a  man  of  marked  peculiarity  of  temper 
and  disposition.  Until  her  nineteenth  year  the  patient  enjoyed  fair 
average  health.  She  was  brought  up  in  the  salubrious  atmosphere 
of  Cape  Breton,  but  had  Uved  out  as  a  domestic,  in  Boston,  I  think, 
for  a  short  time. 

At  this  age  she  began  to  fail  in  health,  although  an  exact  state- 
ment of  the  symptoms  could  not  be  obtained.  She  was  obliged 
to  relinquish  domestic  ser\ace,  returned  home,  took  to  her  bed,  and 
had  remained  there  for  four  years  up  to  the  time  of  my  examina- 
tion. This  scanty  history  was  all  that  I  could  get  of  the  patient's 
previous  condition.  It  was,  however,  stated  that  soon  after  she  took 
to  bed  a  discoloration  began  to  appear  upon  the  face,  which  grad- 
ually spread  and  grew  deeper  in  color  until  the  entire  visage  was 
covered  with  a  thick  black  mask. 

Within  the  past  few  months  the  area  of  discoloration  diminished 
until  it  had  shrunken  to  the  dimensions  about  to  be  noted.  When 
I  first  saw  her  the  patient  was  lying  in  bed  in  a  small  one- room  cottage 
within  a  few  feet  of  the  cook-stove.  She  had  been  bedridden  for 
several  years,  but,  although  somewhat  emaciated,  did  not  seem  par- 
ticularly ill.  The  limbs  could  be  moved  without  much  difficulty, 
though  each  movement  and  even  a  touch  excited  complaints  of 
pain.    She  usually  lay  with  her  eyes  shut,  the  lids  twitching,  and 
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seemed  to  be  suffering  from  photoj)hohia.  The  face  was  flushed  and 
molded,  the  skin  dry  and  scaly.  The  lips  were  dry  and  the  skin 
immediately  circumjacent  covered  with  a  yellowish  sordes  or  crust, 
vesicular  or  seborrhoeic  in  character,  which  surrounded  the  whole 
mouth.  Her  tongue  was  parched,  red,  and  slightly  fissured.  It  was 
said  that  this  eruption  about  the  mouth  was  accustomed  to  run  a 
course  of  several  weeks,  turning  black  and  falling  off,  to  be  suc- 
ceeded by  a  fresh  outbreak.  The  forehead  and  nose  were  covered 
with  a  most  extraordinary  mask  or  crust  more  than  a  quarter  of  an 
inch  thick,  resembling  a  rind  of  ham — soft,  greasy,  sharply  defined 
about  the  edges,  and  rounded.  It  could  be  easily  broken  off,  and 
the  forceps  could  be  thrust  into  it  at  any  point  as  if  the  crust  were 
comprised  of  soft  fat.  The  color  of  the  crust  was  exteriorly  of  an 
inky  blackness  and  tolerably  smooth.  The  appearance  of  the  face 
was  as  if  a  mask  or  vizard  were  worn  over  the  upper  part. 

The  patient's  general  condition  was  that  of  an  hysterical  person. 
The  shrinking  from  light,  the  groans  and  complaints  on  the  slightest 

attempt  at  moving  her,  or  even 
touching  any  part  of  the  body, 
were  highly  characteristic.  Trials 
at  various  points  of  the  surface 
with  a  sharp  object  failed  to  dis- 
close any  areas  of  insensibility; 
in  fact,-  the  tactile  sense  appeared 
normal.  Exception  should  be 
made  of  the  scalp,  which  was 
certainly  hypersesthetic. 

She  had  complained  for  some 
weeks  of  extreme  sore  throat, 
but  seemed  able  to  swallow  with- 
out much  difficulty.  It  was  said 
she  had  taken  nothing  in  the 
way  of  food  for  some  weeks,  but 
only  an  occasional  drink  of  water.  Her  comparative  lack  of  ema- 
ciation and  the  fact  that  the  evacuations  by  the  bladder  and  rectum 
were  regular  seemed  to  militate  against  the  accuracy  of  this  state- 
ment. 

The  attendants  were  supplied  with  a  solution  of  sapo  viridis  in 
water  and  directed  to  endeavor  to  loosen  the  mask  by  daily  washings. 
At  the  end  of  a  week,  however,  when  I  saw  her  for  the  second  time, 
the  mask  had  not  been  at  all  leaned  off.  It  was  loosened,  however, 
and  I  had  no  difficulty  in  stripping  off  the  entire  coating.  It  came 
away  like  a  thick  crust  of  fat,  tearing  here  and  there,  where  undue 
traction  was  made.  The  outer  surface  was  smooth,  rather  dry,  and 
black,  with  bits  of  wool,  hair,  etc.,  matted  in  it.  The  internal  surface 
was  of  a  whitish  color,  soft  and  very  greasy,  showing  numerous 
conical  elevations,  corresponding  to  the  openings  of  the  glands.  The 
skin  underneath  was  washed  clean  of  the  mask-coating,  and  then 
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appeared  moist  and  oily,  the  epidermis  rather  sodden  and  in  places 
slightly  abraded.  The  process  of  removal  was  in  no  way  painful. 
The  parts  affected  were  ordered  to  be  washed  daily  with  a  watery 
solution  of  green  soap  and  powdered  with  a  mixture  of  aristol  and 
boric  acid.  A  week  after  this  I  saw  the  patient  again  for  the  last 
time.  The  skin  of  the  face  was  dry,  red,  and  slightly  scaly,  the 
powder  having  dried  it  off.  The  washing  having  been  very  imper- 
fectly performed,  some  greasy  patches  were  still  left  of  the  mask. 
Also  along  one  side  of  the  nose  there  was  a  greenish  crust,  e\ndently 
seborrhoeic  in  character.  The  skin  being  abnormally  dry,  it  was 
decided  that  while  continuing  the  daily  washing  with  soap  and  water 
a  dilute  oxide  of  zinc  ointment  should  also  be  employed.  I  presers^ed 
a  portion  of  the  greasy  mask-like  crust,  which  dried  up  gradually  and 
shrunk,  but  retained  a  most  offensive  odor.  Treated  with  ether  a  por- 
tion of  the  crust  separated  into  various  and  heterogeneous  compo- 
nents; there  were  fragments  of  wool  and  hair,  granular  debris,  prob- 
ably dust  and  grime,  and  whitish  soft  bits  of  tissue,  which,  picked  out, 
treated  with  a  solution  of  caustic  potash  and  glycerin  and  examined 
under  the  microscope,  were  found  to  be  composed  of  epithelial  scales, 
with  fine  granular  oil  globules.  The  epithelial  scales  seemed  dr}' 
and  were  not  in  a  state  of  fatty  degeneration.  There  were  some  few 
lanugo  hairs. 

The  conclusion  reached  was  that  we  had  to  deal  in  this  case  with 
a  severe  case  of  oily  seborrhcea,  giving  rise  to  a  dusky  secretion  upon 
the  surface,  which  had  been  allowed  to  accumulate  for  several  years, 
and  which  had,  perhaps,  been  added  to  by  the  inunction  or  appli- 
cation of  ointments  and  dressings  of  various  kinds,  together  with 
accretions  from  the  surrounding  apartment,  dust,  flakes  of  soot,  the 
sweepings  of  the  carpet,  etc.  Most  patients  suffering  from  such 
affections  are  cleansed  more  or  less  frequently,  and  it  is  only  by 
long-continued  neglect  that  such  extraordinary  results  are  reached. 

We  have  become  familiar  of  late  years  with  that  form  of  chromi- 
drosis  which  occurs  in  a  black  circle  about  the  orbit  or  in  rarer  cases 
upon  the  forehead  of  certain  hysterical  women.  In  these  cases  the 
oily  secretion  from  the  coil  glands  is  changed  in  color  and  con- 
sistency, and  forms  the  discolored  crust.  In  some  cases,  however, 
the  sebaceous  glands  play  the  most  prominent  part,  and  such,  I  think 
has  occurred  in  the  case  reported.  As  I  believe  this  to  be  unique,  I 
have  not  given  any  reference  to  the  cases  of  chromidrosis  recorded. 
A  complete  account  of  the  latter  affection  is  given  in  my  article  in 
the  Twentieth  Century  Practice  of  Medicine,  vol.  v.  p.  539,  where 
the  symptoms  are  fully  described.* 

'  Since  these  notes  were  written  I  have  received  a  letter  from  Dr.  Bethune.  He  says :  "  The 
patient  complains  of  a  great  deal  of  pain  all  over  the  face  and  head.  The  skin  In  patches 
over  the  face  looks  very  red.  She  says  it  bums.  This  very  likely  is  caused  by  thetoo  frequent 
use  of  the  sapo  viridls,  so  I  ordered  it  used  less  frequently.  There  is  no  sign  of  the  mask,  nor 
is  there  any  sebaceous  matter  about  the  sides  of  the  ala  nasi.  Her  general  condition  la  about 
the  same  as  when  you  saw  her  (three  months  ago)." 
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A  REPORT  OF  TWO  CASES  OF  ECTOPIC  GESTATION 

AND  A  CASE  OF  INTESTINAL  OBSTRUCTION 

DUE  TO  MECKEL'S  DIVERTICULUM. 

By  Harold  H.  Heyer,  M.D., 

AND 

H.  M.  Lee,  M.D., 

OF  NEW  LONDON,  CONN. 

Case  I. — Mrs.  X.,  white,  American,  aged  twenty-six  years; 
married  in  June,  1902.  Housewife  by  occupation,  presented  herself 
at  the  office  of  my  colleague.  Dr.  Heyer,  on  May  6,  1903,  complain- 
ing of  what  she  considered  a  prolonged  menstrual  period,  and  also 
of  some  slight  pain  and  tenderness  in  the  lower  abdominal  region 

Family  History.     Negative. 

Personal  History.  Had  never  had  any  illness  she  could  remember 
except  an  attack  of  peritonitis  (so-called)  when  eleven  years  of  age. 

Menstrual  History.  Commenced  menstruation  at  the  age  of 
twelve  years,  and  except  on  a  few  occasions  had  menstruated  regu- 
larly. The  average  duration  of  her  periods  was  five  days — men- 
struating at  an  interval  of  twenty-eight  days. 

Since  m^'^'  ^ge  her  menstrual  periods  have  appeared  with  regu- 
larity and  without  pain.    She  had  never  been  pregnant. 

Present  History.  On  April  18th  the  patient  was  exposed  to  cold 
and  wet,  being  alarmed  thereby,  because  she  expected  her  menstrual 
period  to  appear  on  April  19th.  This,  however,  did  not  occur  until 
April  22d,  hence  was  delayed  three  days.  From  this  time,  namely, 
April  22d,  to  time  she  sought  counsel.  May  6th,  she  had  flowed 
irregularly,  the  flow  appearing  suddenly  and  copiously  at  times, 
with  some  clots  and  of  a  dark  color;  then  abating  from  a  few  hours 
to  a  few  days.  Pain,  referred  to  the  lower  right  abdominal  region, 
and  at  times  radiating  downward  over  the  anterior  surface  of  the 
thigh,  accompanied  these  periods  of  flowing.  •  On  several  occasions 
faintness  was  marked.  The  patient  was  about  during  this  time. 
The  above  irregular  discharge  and  general  condition  continued  up 
to  May  12th,  when  she  again  consulted  Dr.  Heyer,  her  family 
physician.  The  patient  was  ordered  to  bed  to  insure  rest  and  quiet, 
and,  abortion  being  suspected,  examination  per  vagina  was  made, 
with  negative  evidence.  No  sign  or  symptom  of  pregnancy  could 
be  adduced  by  a  general  physical  examination.  Throughout  the 
whole  vaginal  vault  tenderness  was  elicited  upon  pressure,  more  par- 
ticularly on  the  left  side.  No  tumor  mass  was  detected,  in  fact,  except 
for  tenderness,  this  careful  general  examination  was  entirely  negative. 
With  conditions  as  above,  stated  the  patient  remained  in  bed  for 
the  most  part,  when,  during  the  night  of  May  19th  she  was  seized 
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with  a  very  sudden  sharp  pain  in  the  lower  right  abdominal  region, 
accompanied  by  faintness  and  nausea.  In  the  afternoon  of  May 
20th  Dr.  Heyer  was  summoned,  and  upon  examination  a  tumor  was 
discovered  occupjing  the  lower  right  abdominal  region.  I  was 
requested  to  see  the  patient  in  consultation,  and  at  6  p.m.  found 
the  following  condition  to  exist: 

The  patient  was  in  bed  h'ing  upon  her  back,  with  knees  drawn 
up.  Ex-pression  anxious  and  face  pinched.  Paleness  of  mucous 
surfaces  quite  marked.  ^lind  clear  and  mental  faculties  fully 
acting.  Temperature,  99.5°  F.;  pulse,  100,  regular  in  rhythm,  but 
irregular  in  volume,  soft,  small,  rather  pronounced  upstroke.  Res- 
pirations 30,  shallow  and  thoracic  in  character.  The  patient 
complained  of  a  tense  dull  pain  in  lower  part  of  abdomen;  shght 
headache;  faintness,  and  no  appetite.    Thirst  was  not  marked. 

Physical  Examination.  Chest:  Lungs  normal.  Heart  rapid, 
regular,  decreased  muscular  sound;  valvular  sounds  normal. 

Fig.  1. 


Tumor  masa,  showing  iu 
overlapping  of  uterus. 

Fundus  uteri  deflected 
to  left. 


Os  uteri  deflected 

Tumor  mass  project-         ^^J^^'Q'~^  '       "       to  right, 

ing  into  vajgina. 


Vaginal  canal. 


Deflection  of  uteros. 


Abdomen:  Inspection,  slight  rigidity  of  right  rectus  muscle  and 
me  bulging  in  lower  right  abdominal  region  apparent  on  deep 
piration.     Otherwise  negative. 

Palpation.  Above  a  line  corresponding  to  the  umbilicus  palpation 
sealed  no  abnormal  condition.  Below  this  line  tenderness  was 
manifest  generally,  but  more  severe  in  the  lower  portion  of  the 
abdomen  from  the  mesial  line  outward  to  a  point  corresponding  to 
the  junction  of  the  outer  and  middle  thirds  of  Poupart's  ligament, 
iind  extending  upward  toward  the  umbilicus. 

Pain  on  pressure  was  intense  over  this  area,  and  produced  faint- 
ness. A  tumor  was  readily  detected.  The  tumor  mass  was  resistant 
and  firm,  the  outer  and  upper  border  being  sharply  outlined. 
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Perciission.     The  percussion  note  over  the  various  regions  of  the 

abdomen  was  normal,  except  over  the  tumor  mass,  where  a  dull  note 

was  elicited. 

Fig.  2. 


Sac.  Tube. 

Sac,  with  cotton  placed  in  it. 

Fig.  3. 


.  other  side  of  tube.    Extent  to  which  ovary  was  encroached  upon  in  the  sac  formation. 
1,  2,  3.  Membrane  and  villi. 

Vaginal  Examination.     The  examining  finger  at  once  encoun- 
tered a  tumor  mass  projecting  downward  into  the  right  side  of 
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vaginal  canal,  reaching  below  the  cervix.  The  cervix  was  soft,  and 
the  OS  sligfitly  dilated,  discharging  a  dark  bloody  flux.  Intense  pain 
was  elicited  upon  pressure  throughout  the  vaginal  vault.  Cervix 
directed  toward  the  right  side.     (See  Fig.  3.) 

Bimanual  Examinations.  Fundus  of  uterus  deflected  toward  the 
left  side.  (See  Fig.  3.)  Uterus  very  shghtly  movable  and  per- 
ceptibly enlarged.  I^eft  ovary  and  tube  readily  felt  and  apparently 
of  normal  size.  The  tumor  mass  was  very  tense,  immovable,  and  its 
upper  borders  sharply  defined.  The  inner  border  seemed  to  merge 
into  the  body  of  the  uterus  and  embrace  that  organ.  (See  Fig.  3.) 
However,  it  was  apparent  that  there  was  no  direct  connection 
between  the  tumor  and  the  uterus.  This  mass  filled  the  pelvis  on 
that  side  and  was  triangular  in  outline  (see  Fig.  2),  extending 
upward  in  the  mesial  line  two-thirds  the  distance  from  the  symphysis 
pubis  to  the  umbiUcus  and  outward  to  a  point  corresponding  to  the 
junction  of  the  outer  and  middle  third  of  Poupart's  ligament. 

The  right  ovary  and  tube  could  not  be  made  out.  A  dark  thick 
discharge  filled  the  os,  and  blood  clots  were  quite  numerous  in  the 
vagina.  Examination  of  this  discharge  failed  to  reveal  any  mem- 
brane. During  the  examination  the  patient  complained  of  increased 
pain  throughout  the  entire  pelvic  cavity. 

A  diagnosis  of  rupture  of  an  ectopic  gestation  sac  was  made,  and 
operative  interference  was  advised  at  once.  The  patient  was 
admitted  to  the  hospital  on  May  21st,  and  I  operated  on  her  the 
afternoon  of  that  day. 

On  examination  of  the  pelvic  cavity  it  was  found  that  the  rupture 
of  the  gestation  sac  had  taken  place  into  the  broad  ligament,  and 
dissected  along  between  the  layers  of  that  structure  close  up  to  the 
body  of  the  uterus.  The  reason  of  blood  escaping  as  the  peri- 
toneal cavity  was  entered  is  explained  by  the  fact  that  I  either 
opened  the  wall  of  the  haematoma,  or  else  from  the  pressure 
alone  it  ruptured.  The  tube  and  ovary  were  now  extirpated,  and 
one  litre  of  salt  solution  put  into  the  cavity  of  the  abdomen  and  the 
wound  sutured  in  layer  except  at  the  lower  inch,  through  which 
gauze  drains  were  placed.  The  patient  withstood  the  operation 
well,  and  her  recovery  was  uneventful.  Primary  union  was  obtained 
and  the  drainage  removed  on  the  third  day.  At  the  end  of  two 
weeks  the  patient  was  allowed  the  liberty  of  moving  about  in  bed, 
and  on  the  sixteenth  day,  a  tight-fitting  support  being  applied  to 
the  abdomen,  she  sat  up.  At  the  end  of  three  weeks  she  was  dis- 
charged from  the  hospital. 

Examination  of  the  extirpated  tube  and  ovary  shows  the  gestation 
to  have  been  of  the  so-called  tubo-ovarian  variety.  It  seems  to  me 
quite  remarkable  that  this  variety  of  ectopic  gestation  should  have 
ruptured  into  the  broad  ligament.     (See  Fig.  2.) 

The  sac  occupied  quite  a  portion  of  the  ovarian  tissue,  as  shown 
in  Fig.  3,  which  also  shows  the  fetal  membrane  in  part. 
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At  the  present  writing  the  patient  is  enjoying  as  good  health  as 
ever,  and  the  only  discomfort  from  her  serious  difficulty  and  severe 
ordeal  is  a  feeling  of  stiffness  in  the  right  groin,  only  evident  after 
indulging  in  rather  excessive  exercise,  and  on  becoming  fatigued. 
Hovrever,  the  patient  tells  me  that  this  feeling  is  gradually  dis- 
appearing. 

Case  II. — Mrs.  Y.,  aged  twenty-nine  years;  weight,  119  pounds; 
height,  five  feet  two  inches;  American  born  of  Scotch  descent.  Was 
married  in  June,  1898;  housewife  by  occupation;  was  never  pregnant. 

Family  History.     Negative. 

Personal  History.  As  a  child  was  not  particularly  strong.  Never 
had  any  severe  illness  except  an  attack  of  diphtheria  six  years  ago, 
and  was  not  in  her  usual  health  for  about  a  year  thereafter. 

Menstrual  History.  The  patient  commenced  menstruating  at 
the  age  of  twelve  years,  and  so  far  as  she  can  remember  was  regular, 
and  did  not  suffer  at  these  times.  The  usual  interval  between  the 
periods  was  twenty-five  days,  and  the  periods,  as  a  rule,  lasted  five 
days.  For  three  years  after  marriage  there  was  no  interference  in 
the  normal  course  of  her  menstrual  history,  but  for  the  past  two 
years  she  had  suffered  pain  at  these  times  on  the  first  and  second 
days. 

This  painful  menstruation  increased  in  severity  as  time  went  on, 
and  in  March,  1903,  the  patient  consulted  her  family  physician 
in  regard  to  this,  with  the  hope  of  obtaining  relief.  In  conversation 
with  Dr.  H.  W.  Nichols,  of  Brooklyn,  he  told  me  that  he  found 
Mrs.  Y.  had  a  retroflexed  and  retroverted  uterus.  The  patient  was 
under  his  care  about  three  months,  and  was  then  discharged,  her 
trouble  having  been  overcome,  and  the  parts  maintained  in  normal 
relations  by  a  pessary.  During  the  time  under  treatment  the 
dysmenorrhoea  abated. 

I  saw  the  patient  for  the  first  time  on  July  4th,  and  found  her  in 
bed  suffering  from  pain  in  the  lower  abdominal  region.  At  this 
time  the  patient's  temperature  was  normal,  pulse  80,  and  respiration 
20.  She  did  not  feel  sick,  and  only  complained  of  pain  which  she 
described  as  being  sharp  and  not  constant.  This  pain  was  assumed 
by  the  patient  to  be  due  to  the  fact  that  she  was  menstruating. 
Inquiry  into  this  menstrual  period  elicited  the  following  facts :  The 
patient  menstruated  on  May  11th,  the  correct  date  for  that  function 
to  appear,  and  this  period  was  in  every  respect  normal.  However, 
she  did  not  menstruate  again  until  June  19th,  and  then  only  had  a 
very  slight  show,  darker  in  color  than  ever  before,  and  not  accom- 
panied by  pain.  This  slight  discharge  kept  up  until  June  25th,  on 
which  day  she  was  seized  with  intense  pain  in  the  lower  left  abdom- 
inal region,  and  became  faint  at  the  same  time.  She  was  com- 
pelled to  remain  in  bed  for  a  few  hours  until  the  pain  and  faintness 
abated,  when  she  was  up  and  around  again  as  well  as  ever.  The 
slight  flow  continued  irregularly  until  June  28th,  when  pain  and 
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faintness  again  came  on,  but  tliis  time  was  only  transitory.  From 
this  time  until  July  3d  she  was  free  from  pain,  and  enjoyed  her 
usual  health.  The  slight  flow  continued,  however,  during  this 
time. 

On  July  3d,  in  the  night,  after  an  active  day,  the  pain  came  on  again 
with  great  intensity,  and  I  saw  the  patient  at  6  a.m.  July  4th. 

Physical  Examination.  Chest  negative.  Abdomen:  Inspection 
negative.  Percussion  note  normal  over  the  various  regions  of  the 
abdomen,  but  elicited  tenderness  over  the  left  lower  abdominal 
region.  On  palpation  tenderness  was  evidenced  in  the  lower 
abdominal  region  over  the  uterus  and  its  appendages,  especially 
marked  on  the  left  side.    No  tumor  mass  could  be  made  out. 

Bimanual  Examination.  The  pessary  was  removed,  causing 
sharp  pain.  Cers-ix  soft  and  slightly  dilated.  Uterus  soft,  movable, 
and  enlarged  perceptibly.  The  right  tube  and  ovary  easily  felt  and 
apparently  normal.  The  left  ovarj'  apparently  normal  in  size.  The 
left  tube  was  jenlarged  to  about  the  size  of  a  hen's  egg,  very  tender, 
tense,  and  pulsating.  This  tumor  mass  was  slightly  movable  and 
not  directly  connected  to  the  uterus.  Pressure  about  the  vaginal 
vault  elicited  tenderness  and  caused  severe  pain.  There  was  a 
rather  foul  odor  to  the  discharge,  which  was  dark  in  color  and  con- 
tained many  clots.  No  membrane  could  be  found,  though  the  flux 
was  carefully  examined  for  such. 

I  strongly  suspected  I  had  a  case  of  ectopic  gestation,  and  ex- 
plained to  the  patient's  friends  that  operation  was  the  best  pro- 
cedure, and  advised  the  same.'  Under  the  circumstances,  however, 
it  was  reasonable  perhaps  to  have  such  advice  received  dubiously, 
and  I  was  forced  to  leave  the  patient,  with  orders  to  remain  in  bed, 
to  be  quiet,  and  confine  herself  to  liquid  diet. 

Ownng  to  the  press  of  other  work  I  did  not  see  the  patient  again 
until  8  P.M.  At  that  time  she  was  in  intense  pain  and  had  been 
so  for  several  hours. 

Repeating  my  ad\dce  for  operation,  I  summoned  counsel,  and  at 
10  P.M.  Dr.  Heyer  and  I  returned  to  the  patient.  Her  condition  was 
most  serious.  She  was  not  in  pain,  but  anxious  and  very  restless, 
and  showe<l  marked  evidence  of  profound  hemorrhage.  Pulse  148, 
small,  irregular,  both  in  force  and  volume.  Respiration  36,  shal- 
low. The  thermometer  did  not  register.  The  mucous  surfaces 
were  exceedingly  pale,  patient  gasping  and  unable  to  speak  aloud, 
complaining  of  suffocation,  and  asking  for  more  air.  Skin  dry  and 
cold.  Heart  very  rapid  and  first  sound  exceedingly  weak.  Inspection, 
palpation,  and  percussion  of  the  abdomen  negative. 

Strychnine  and  nitroglycerin  were  used  subcutaneously;  large 
amounts  of  normal  salt  solution  introduced  into  the  rectum,  and  hot 
applications  exiemally.  Without  any  means  at  hand  for  opening  the 
abdomen  we  continued  symptomatic  treatment,  and  the  patient 
began  to  respond  slowly. 
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Operation  was  now  demanded,  but  with  no  one  at  hand  who  had 
the  power  to  give  consent  to  such  procedure,  and  expecting  the 
arrival  of  the  patient's  physician  at  any  time,  I  could  only  continue 
measures  against  shock  and  hemorrhage. 

Upon  the  arrival  of  Dr.  H.  W.  Nichols,  of  Brooklyn,  we  found 
the  patient  in  much  better  condition.  Temperature  100°,  pulse 
120,  very  weak  and  irregular.    Respiration,  30. 

The  patient  was  removed  to  the  hospital,  and  I  operated  upon 
her,  opening  the  abdomen  in  the  median  line  from  the  umbilicus  to 
the  pubes. 

Upon  entering  the  peritoneal  cavity  a  great  amount  of  fluid  blood 
and  blood  clots  escaped. 

The  tube  was  quickly  found,  tied  off  with  a  silk  ligature,  and 
extirpated.  Search  for  fresh  hemorrhage  was  made  but  none  found. 
The  abdomen  was  cleansed  of  the  contained  blood  by  flooding  with 
normal  salt  solution  in  great  amounts  until  it  returned  compara- 
tively clear.  The  cavity  was  now  partially  dried,  and  search  for 
the  ovary  made.  This  organ  was  found  on  the  posterior  surface 
of  the  broad  ligament,  and  extirpated.  The  other  pelvic  organs 
were  in  good  condition  apparently.  One  litre  of  normal  saline 
solution  was  now  run  into  the  abdominal  cavity  slowly,  drainage 
established,  and  the  wound  closed  by  suture  in  layers.  The  patient 
acted  fairly  well  under  the  anaesthetic,  except  on  two  occasions, 
when  she  became  very  weak.  However,  she  left  the  table  in  far 
better  condition  than  when  I  commenced  the  operation.  Large 
amounts  of  saline  solution  were  introduced  per  rectum,  and  this 
was  kept  up  for  thirty-six  hours,  almost  all  of  it  being  retained, 
its  administration  taking  place  every  four  to  six  hours.  The  beneficial 
effect  of  this  was  very  gratifying  indeed.  On  the  fourth  day  after 
operation  the  patient  developed  a  sympathetic  inflammation  of  the  left 
parotid  gland.  No  attention  was  paid  to  this,  except  wet  dressings  of  a 
5  per  cent,  solution  of  aluminum  acetate  were  applied,  and  the 
inflammation  disappeared  in  two  days.  Liquid  foods  were  given 
in  small  doses  frequently,  as  the  stomach  would  allow,  and  cham- 
pagne, brandy,  with  carbonated  water,  were  given  freely.  Though 
these  liquids  were  given  very  soon  after  the  patient  was  returned 
to  her  room,  yet  they  were  borne  exceedingly  well  and  seemed  to 
do  much  good.  The  patient  made  speedy  progress  toward  re- 
covery. 

On  the  fourteenth  day  after  operation,  the  wound  having  united 
throughout,  she  was  allowed  the  liberty  of  moving  about  in  bed, 
and  on  the  eighteenth  day  she  was  sitting  up  in  a  wheel  chair.  At 
the  end  of  three  weeks  the  patient  was  up  and  about,  a  tight-fitting 
belt  being  used  to  support  the  abdominal  wall.  At  the  present 
writing  the  patient  is  practically  a  well  woman,  feeling  in  good 
health  and  showing  only  some  anaemia,  which  is  fast  disappear- 
ing. 
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Examination  of  the  tube  shows  this  to  have  been  a  true  tubal 
pregnancy. 

The  tube  shows  gross  evidence  of  pathological  change,  it  being 
thickened  and  tortuous,  and  a  small  cyst  appeared  at  the  extremity 
nearest  the  uterus.  (See  Figs.  4,  5  and  6).  These  are  photographs 
of  the  tube  and  ovary,  showing  the  gestation  sac  and  point  of 
rupture. 


Fig.  4. 


Fig.  5. 


Sac  - 


Ovary  and  tube,  showing  sac  and  point 
of  rupture. 


Same  as  Fig.  4,  with  tube  turned  to  side, 
showing  size  of  gestation  sac. 


Case  III.  A  Case  of  Intestinal  Obstruction  due  to  Meckel's 
Diverticulum. — Infant  A.,  male,  aged  seven  months;  white,  Ameri- 
can. Father  and  mother  living  and  in  good  health.  No  family 
history  of  tubercular  disease  nor  of  any  abnormal  growths  or 
deformities. 

Mother  had  no  diflficulty  with  this  the  first  child.  Child  breast- 
fed, never  had  any  other  foofi  but  mother's  milk  until  six  months 
old,  then  had  been  given  water  freely  and  dry  bread-crusts  occa- 
sionally, but  apparently  never  swallowed  any  amount  of  bread. 
Since  birth  the  child  had  suffered  from  constipation  at  times,  but 
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Fig.  6. 


had  never  had  an  attack  of  diarrhoea.  The  child  had  been  under 
the  care  of  two  physicians  at  its  home  in  Philadelphia  for  what 
seemingly  were  attacks  of  constipation.  The  child's  bowels  moved 
naturally  twice  daily  on  an  average.  However,  a  day  or  two  before 
these  attacks,  which  grew  more  frequent  from  birth  until  one  week 
was  the  rule,  the  child's  bowels  would  not  move  copiously  as 
was  the  custom,  and  only  once  in  twenty-four  or  thirty-six  hours. 

Then  the  attacks  of  constipation 
came  on,  never  lasting  over  thirty- 
six  to  seventy-two  hours.  The 
mother  noticed  that  the  move- 
ments were  not  at  any  time  hard, 
but  rather  soft,  and  alw^ays  free 
from  undigested  food. 

Pain  seemed  to  be  the  first 
evidence  of  trouble,  and  the  child 
would  cry  out  from  time  to  time, 
drawing  up  its  knees  and  strain- 
ing quite  violently  without  result. 
If  the  attacks  lasted  some  few 
hours,  vomiting  occurred,  gener- 
ally of  a  bilious  character.  No 
temperature  accompanied  these 
attacks.  The  child  would  lie 
quiet  when  free  from  pain,  often- 
times showing  a  desire  for  food. 
Th'ese  attacks  have  never  lasted 
over  forty-eight  hours,  and  the 
termination  was  signified  by  a 
movement  of  the  bowels,  never 
constipated  in  character,  giving 
a  very  evident  relief  to  the  child, 
which  seemed  as  well  as  ever  as 
soon  as  the  bowels  moved.  Such 
is  the  history  I  obtained  from  the 
mother  on  the  day  of  my  first 
visit.  Her  physicians  had  ex- 
amined the  child  often  during  these  attacks,  but  evidently  found 
nothing  to  account  for  this  condition.  The  mother  was  advised 
not  to  feed  the  child  at  these  times,  except  giving  it  water  and  small, 
frequent  doses  of  some  liquid  food.  Castor  oil  and  a  laxative  tablet 
were  used  as  a  purge,  and  injections  of  hot  water  administered 
two  or  three  times  daily.  Under  such  care  the  child  had  always 
recovered  from  these  attacks,  apparently  none  the  worse  for  such 
experience. 

The  child  arrived  in  this  city  on  June  25th,  with  the  father  and 
mother,  for  the  summer,  coming  from  Philadelphia.    At  the  begin- 
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ning  of  the  trip  the  child  was  well,  but  during  the  ride  on  the  train 
became  somewhat  fretful  and  cross,  acting  in  the  same  manner  as 
it  had  always  done  preA^ous  to  one  of  these  attacks  of  constipation. 
The  bowels  had  not  moved  throughout  that  day  until  after  its 
arrival  in  this  city,  when  a  very  small  movement  occurred,  accom- 
panied by  pain  and  considerable  straining.  The  movement  was 
soft  in  consistency  and  contained  no  undigested  particles. 

Throughout  the  night  of  the  25th  the  child  was  comfortable,  and 
the  bowels  not  moving  on  the  morning  of  the  26th,  the  mother 
used  the  laxative  tablet  and  enema  without  result.  Throughout 
the  day  and  night  of  the  26th  the  bowels  did  not  move  and  the  child 
lay  quiet,  taking  little  notice  of  surroundings,  crying  out  with  pain 
from  time  to  time,  and  straining  \dolently.  The  morning  of  the 
27th  there  was  no  change,  and  vomiting  of  a  bilious  character 
began.    The  mother  again  used  enemas,  without  result. 

I  was  summoned  to  see  the  child  at  noon  of  the  27th,  and  found 
the  following  conditions  to  exist:  Child  well  nourished  and  nicely 
proportioned,  lying  upon  its  back  with  legs  extended.  No  temper- 
ature. Pulse  130,  good  quality.  Respiration  a  little  quickened. 
Examination  of  chest  negative.  Examination  of  abdomen:  On 
inspection  abdomen  flat,  no  distention,  no  rigidity.  Abdominal 
respiratory  movement  evident.  Palpation:  Abdomen  flaccid,  no 
point  of  tenderness,  no  pain  caused  by  examination. 

I-ow  down  in  the  abdomen,  evidently  in  the  sigmoid,  a  mass 
about  the  size  of  a  pigeon  egg  was  detected,  giving  the  sense  to  the 
touch  of  fecal  matter.  Throughout  the  rest  of  the  abdomen  palpa- 
tion was  negative.  The  percussion  note  was  normal  throughout 
the  various  regions  of  the  abdomen.  Examination  by  rectum  re- 
vealed nothing.  The  tongue  was  slightly  coated  and  the  vomitus 
without  any  odor. 

With  the  history  of  the  case  as  above  written  I  felt  that  I  was 
probably  dealing  with  a  case  of  temporary  obstruction  due  to  fecal 
matter  in  an  abnormally  long  sigmoid  flexure.  Such  was  the  diag- 
nosis, and  a  high  enema  of  oil  followed  by  water  was  used  without 
any  result  except  a  discharge  of  mucus  and  gas.  The  child  was 
kept  quiet,  and  egg  albumen  in  water  with  small  amounts  of  brandy 
given  hourly.  The  mother  was  instructed  to  give  enema  of  oil  and 
trlycerin  every  four  hours. 

The  «hild  remained  in  this  condition  without  any  change  through- 
out the  rest  of  the  day. 

At  8.30  in  the  evening  I  again  saw  the  child,  and  found  upon 
examination  no  change  in  any  respect.  The  child  was  quiet  except 
when  crying  out  with  abdominal  pain.  I  next  saw  the  patient  the 
following  day  at  noon,  and  found  the  child  had  had  no  movement 
of  the  bowels  and  also  was  decidedly  sick,  lying  in  a  somewhat 
stupid  condition,  but  easily  aroused;  on  examining  the  abdomen 
a  tumor  mass  of  intense  firmness  was  found  lying  in  the  mesial 
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line  between  the  umbilicus  and  the  pubes,  the  long  axis  inclined 
from  above  downward  and  to  the  left. 

This  mass  was  about  the  size  of  a  hen's  egg,  and  the  percussion 
note  over  it  dull. 

Realizing  the  gravity  of  the  situation  and  fearing  a  permanent 
obstruction  had  taken  place  I  requested  counsel. 

At  1  P.M.  Doctor  Heyer  and  myself  found  the  patient  in  this 
same  stupid  condition,  and  at  this  time  the  tumor  mass  described 
had  increased  in  size  to  that  of  a  small  orange,  was  evident  on 
inspection,  easily  palpated,  movable,  and  dull  on  percussion. 

Believing  a  volvulus  had  occurred,  about  a  quart  of  oil  and 
glycerin  was  run  into  the  rectum  slowly.  No  result  upon  the  tumor 
mass  was  made,  and  no  gas  or  fecal  matter  escaped.  There  was  no 
peristaltic  movement  felt  or  seen  to  take  place  around  the  tumor 
mass.  The  child  was  vomiting  greenish  fluid  in  small  quantities 
frequently  at  this  time.  About  one-half  hour  after  using  the  high 
enema,  while  we  were  watching  the  abdomen,  the  child  gave  a  sharp 
cry,  and  immediately  we  saw  swelling  take  place  over  the  site  of 
the  tumor  mass  described,  which  increased  in  size  steadily  until  it  was 
as  large  as  a  large  orange  and  bulged  forward  to  a  considerable  extent. 

Upon  laying  my  hand  over  this  tumor  the  peristaltic  movements 
of  the  intestine  could  be  felt,  and  upon  percussion  a  distinct  tympan- 
itic note  was  heard.  Operation  was  advised  immediately,  and  the 
patient  was  taken  to  the  hospital. 

When  seen  at  the  end  of  another  hour  the  child  was  vomiting 
fecal  matter  very  often  and  seemed  in  a  moribund  state,  temperature 
subnormal,  thermometer  in  the  rectum  did  not  register.  Respir- 
ations 40.  Pulse  very  rapid  and  weak.  The  tumor  mass  appeared 
no  larger  to  the  eye,  but  on  palpation  a  perceptible  increase  in  size 
was  evident. 

Operation.  The  abdomen  was  entered  by  an  incision  in  the 
median  line  from  the  umbilicus  to  the  pubes.  Upon  opening  the 
peritoneal  cavity  a  white,  glistening  mass  was  seen  lying  against 
the  abdominal  wall,  looking  much  like  a  distended  portion  of  the 
intestine.  On  putting  the  fingers  into  the  cavity  this  mass  was 
pushed  aside  and  the  fingers  swept  about  it.  No  adhesions  being 
encountered,  the  mass  was  delivered  from  the  cavity  of  the  abdo- 
men and  with  it  a  large  proportion  of  the  intestinal  tract.  This 
tumor  mass  was  pear-shaped,  about  six  inches  in  length,  and  some 
three  and  one-half  inches  across  in  the  largest  portion,  firm  to  the 
touch  and  distended  with  fluid.     (See  Fig.  7.) 

The  wall  was  smooth  and  shining  and  covered  with  distended 
veins  of  large  size.  It  was  absolutely  free  from  adhesions  and  was 
connected  to  the  under  surface  of  the  ileum,  some  sixteen  inches 
from  the  ileocolic  junction,  by  its  upper  and  smaller  extremity 
through  the  medium  of  loose  connective  tissue  for  about  three- 
quarters  of  an  inch.    (See  Fig.  7.) 
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The  ileum  had  looped  itself  around  the  upper  extremity  of  the 
tumor,  and  was  then  turned  four  times  upon  itself  from  left  to  right 
around  the  tumor  mass,  leaving  a  loop  of  gut  some  six  inches  long 
free  and  distended  enormously  with  gas. 


Fig.  7. 


Tamor  mass  and  volvulus.  Sixteen  inches  from  ileocolic  junction.  A.  Attachment  of  tomor 
toilenm.  D.P.I.  Distended  portion  of  ileum.  - 1.  Ileum.  K.  Keck  of  tomor.  T.  Tumor  mass, 
6  x3J^  inches. 

The  volvulus  was  reduced  without  difficulty.  An  incision  was 
then  made  into  the  tumor  mass,  and  some  eight  or  ten  ounces  of  a 
clear  serous  fluid  escaped.  The  incision  was  now  carried  along 
the  tumor  down  to  its  attachment  to  the  intestine,  and,  no  communi- 
cation being  detected  between  the  ca\'ity  of  the  cyst  and  the  intestine, 
the  wall  of  the  cyst  was  excised  close  to  the  gut.  On  account  of 
the  exceedingly  precarious  condition  of  the  patient  no  time  could 
h)e  given  to  dissecting  the  tumor  from  the  gut.  The  gut  was  in 
good  condition,  and  circulation  was  well  established  in  a  few  minutes 
by  the  use  of  hot  towels.  The  gut  as  it  was  returned  was  run 
through  the  hand  as  a  matter  of  precaution;  incidentally  the  appendix 
which  was  abnormally  long,  was  removed  and  the  wound  closed. 
The  operation  occupied  some  fifteen  minutes.  The  patient  rallied 
well  from  the  operation,  the  fecal  vomiting  ceased,  the  bowels 
moved  freely,  and  large  amounts  of  gas  escaf)ed  f>er  rectum. 

The  aspect  of  the  patient  improved  remarkably  in  a  few  hours. 
Though  the  operation  was  followed  by  almost  unlooked  for  relief 
in  every  particular,  yet  no  hope  was  entertained  for  recover}',  and 
about  ten  hours  after  operation,  as  the  child  was  moved  upon  its 
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pillow,  it  suddenly  collapsed  and  died  in  a  few  minutes  thereafter. 
Examination  of  the  wall  of  this  tumor  mass  showed  it  to  be  of 
intense  toughness  and  very  elastic,  about  one-eighth  of  an  inch  in 
thickness.     (See  Fig.  8.) 

Fig.  8. 


Wall  of  tumor  mass. 


The  neck  of  the  sac  presented  grooves  from  the  pressure  of  the 
intestine  as  they  were  twisted  about  it.  This  tumor  was  suspected 
to  be  an  intestinal  diverticulum,  possibly  Meckel's,  and  the  report 
of  the  pathologist  to  the  Hartford  Hospital,  Hartford,  Conn., 
prooves  it  to  be  such. 

Dr.  Walter  R.  Steiner,  Pathologist  to  the  Hartford  Hospital, 
Hartford,  Conn.,  furnished  me  with  the  following  pathological 
report  of  the  case: 
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The  tissue  coming  from  the  wall  of  a  cyst  connected  with  the 
intestine  was  hardened  in  graded  alcohols,  embedded  in  celloidin, 
and  the  sections  when  cut  were  stained  in  haematoxylin  and  eosin. 

The  specimens  on  cross- section  are  seen  to  be  composed  of  four 
layers  or  coats.  The  inner  layer  is  made  up  of  fibroelastic  tissue, 
loosely  compacted  together  and  containing  bloodvessels  and  lymph- 
atics. In  places  there  is  a  considerable  amount  of  round-cell  infiltra- 
tion, especially  about  the  bloodvessels.  The  next  two  layers  are 
composed  of  muscular  tissue — an  inner  circular  layer  and  an  outer 
longitudinal  layer.  The  inner  (circular)  layer  is  the  more  compact 
of  the  two.  The  last  or  outer  layer  is  fibrous  in  character  and 
fairly  vascular. 

Diagnosis.  From  the  location  of  the  specimen  and  its  structure 
(as  seen  on  section),  it  seems  probable  that  the  cyst  owes  its  exist- 
ence to  an  intestinal  diverticulum,  which  subsequently  did  not 
communicate  directly  with  the  intestine,  but  remained  connected 
with  it  by  adhesion  (pedicle).  The  coats  of  the  cyst  correspond  to 
the  submucosa,  the  two  muscular  coats  and  the  serosa,  of  the 
intestine.  There  are,  however,  no  evidences  of  a  mucosa.  The 
location  of  the  cyst  with  reference  to  the  caecum  suggests  strongly  the 
possibility  that  it  is  a  Meckel  diverticulum. 

The  enormous  size  of  this  process  in  this  case  led  me  to  make 
the  above  report,  for  I  have  been  unable  to  find  the  history  of  its 
parallel.  To  theorize,  perhaps,  concerning  this  tumor  mass  we 
might  say  in  the  first  place  that  it  seems  most  plausible  that  the 
attacks  of  so-called  constipation  were  in  reality  referable  to  this 
diverticulum,  possibly  by  a  temporary  looping  of  the  gut  about  it 
or  by  pressure  of  the  structure  upon  a  portion  of  the  gut. 

I  cannot  believe  in  the  face  of  the  history  of  the  case  and  after 
the  careful  examination  of  the  abdomen,  made  by  several  physicians 
in  the  course  of  the  infant's  life,  that  such  a  tumor  of  the  size  de- 
scribed could  have  existed  all  this  time  without  detection.  And 
again,  as  I  have  already  stated,  the  tumor  I  felt  on  June  28th 
steadily  grew  in  proportions,  making  one  strongly  incline  to  the 
theory  that  by  a  constriction  at  the  neck  of  the  tumor  a  passive 
congestion  took  place  and  serum  continually  escaped  from  the  very 
numerous  vessels  in  the  wall  of  the  cyst,  causing  the  tumor  to 
enlarge.  That  the  volvulus  was  of  short  duration,  I  am  positive, 
for  I  could  almost  see  it  develop,  so  to  speak.  A  post-mortem  could 
not  be  obtained,  but  I  have  every  reason  to  believe  that  the  contents 
of  the  abdomen  were  in  good  condition  after  operation,  and  that 
shock  was  probably  the  chief  factor  in  the  cause  of  death. 

The  enormous  size  of  Meckel's  diverticulum  and  the  interest 
which  surrounds  the  life-history  of  this  little  patient,  evidently 
referable  to  that  structure,  and  the  rarity  of  ectopic  gestation  have 
Ifd  me  to  report  these  cases  to  my  colleagues. 

I  am  sure  we  may  truthfully  say  that  three  desperate  cases  con- 
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fronted  us,  two  of  which  are  able  to  pay  their  tribute  to  the  art 
of  surgery. 

I  want  to  call  attention  to  the  use  of  saline  solution  in  the  peri- 
toneal cavity  as  a  means  of  counteracting  shock  and  supplying  the 
body  with  fluid  material. 

In  these  two  cases  of  ectopic  gestation  both  patients  had  lost  a 
great  amount  of  blood,  one  being  nearly  exsanguinated.  Upon  the 
table  both  cases  became  in  desperate  condition,  one  particularly  so. 
The  opening  of  the  peritoneal  cavity,  though  occupying  perhaps 
two  minutes,  with  the  loss  of  the  contained  blood,  impressed  both 
patients  very  markedly,  but  very  soon  after  the  saline  solution  was 
run  in  the  peritoneal  cavity — and  this  was  the  next  step  in  the  oper- 
ation after  securing  the  tube  by  ligature — the  beneficial  effect  was 
observed  both  in  the  circulation  and  in  the  general  appearance  of 
the  patient.  In  fact,  it  was  not  perceptibly  longer  than  has  been 
the  case  where  I  have  used  salines  intravenously.  So  marked 
was  the  good  result  that  the  patients  in  both  instances  were  kept  upon 
the  table  some  forty  or  fifty  minutes,  whereas  the  operation  could 
have  been  completed  in  fifteen  or  twenty  minutes.  This  solution 
was  not  only  absorbed  rapidly,  but  its  effect  was  most  marked,  and 
it  cleansed  the  cavity  effectually,  doing  away  with  having  to  use 
so  foreign  a  substance  as  the  operator's  hands  or  instruments 
among  the  intestines  and  against  so  sensitive  a  membrane  as  the 
peritoneum.  Also  the  edges  of  the  wound  were  insured  against 
injury. 

A  rather  significant  fact  is  this:  that  no  atony  of  the  intestinal 
tract  followed  these  operations. 

In  the  case  of  the  infant  the  beneficial  effect  of  the  saline,  though 
used,  was  not  so  noticeable;  but  here  no  loss  of  blood  had  occurred. 
I  feel  certain,  however,  that  the  element  of  shock  was  at  least 
mitigated.  We  know  the  peritoneum  has  a  most  wonderful  capacity 
for  absorption,  and  my  experience  in  these  and  other  cases  has  led 
me  to  use  the  abdominal  method  of  administering  salines  in  cases 
of  abdominal  surgery,  where  from  loss  of  blood  or  from  shock  such 
would  be  indicated. 

A  case  of  double  ovariotomy  illustrates  this  practice  well.  The 
patient  lost  no  blood,  but  owing  to  adhesions  I  had  spent  some 
thirty  minutes  before  I  could  extirpate  the  tubes  and  ovaries. 
About  this  time  the  patient  showed  marked  evidence  of  shock  and 
collapse.  I  ceased  further  manipulation,  and  ran  into  the  peritoneal 
cavity  some  three  pints  of  salt  solution.  It  was  only  a  short  time 
when  the  patient  rallied,  her  pulse  came  up,  and  the  operation  was 
then  completed  without  any  further  difficulty.  She  made  an  un- 
eventful recovery.  Owing  to  oversight  on  the  part  of  a  nurse  no 
stimulation  was  at  hand,  and  when  ready  was  not  needed. 
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LUDWIG'S  ANGINA. 

REPORT   OF   A   CASE. 

By  Gwilym  G.  Davis,  M.D., 

BURGEON   TO    EPISCOPAL,    ST.    JOSEPH'S,    AND    ORTHOPEDIC    HOSPITALS,    PHILADELPHIA. 

Ludwig's  angina  is  an  infectious  inflammation  of  the  cellular 
tissue  in  the  floor  of  the  mouth,  beneath  the  jaw,  also  behind  it  and 
down  the  neck  as  far  often  as  the  clavicle  and  sternum.  The  follow- 
ing case  illustrates  its  pathology  and  treatment.    It  is  often  fatal. 

C.  R.,  male,  aged  twenty  years,  had  had  a  bad  tooth  in  the  lower 
jaw,  right  side,  for  some  time.  A  week  previously  the  neck  began 
to  swell  and  later  rapidly  increased,  until  on  admission  he  was  only 
able  to  part  the  jaws  less  than  a  centimetre;  the  tongue  was  thick 
and  filled  the  mouth,  and  it  was  also  pushed  upward  by  the  swelling 
on  the  floor  of  the  mouth.  The  neck  was  enormously  swollen,  the 
swelling  extending  from  the  zygoma  above  to  the  cla\acle  and  sternum 
below,  and  from  the  edge  of  the  trapezius  muscle  on  one  side  to  be- 
yond the  median  hue  on  the  other.  He  had  stertorous  breathing, 
difficulty  in  swallowing,  and  could  only  talk  in  a  whisper.  Under 
primary  anaesthesia  an  incision  was  made  in  the  line  of  the  anterior 
edge  of  the  sternomastoid  muscle  and  two  rubber  drainage-tubes 
passed  parallel  to  the  jaw  and  brought  out  near  the  median  line. 
Only  a  very  small  amount — a  few  drops — of  pus  was  obtained.  The 
temperature  was  101°  F.;  pulse  120;  respiration  24. 

The  case  is  interesting  for  several  reasons.  The  photograph, 
which  was  taken  about  the  second  or  third  day  after  operation,  shows 
the  swelling  extending  up  to  the  zygoma.  The  swelling  around 
the  lower  part  of  the  neck  is  not  shown,  having  disappeared,  owing 
to  the  drainage. 

The  fact  that  the  patient  could  only  speak  in  a  whisper  and  the 
noisy  respiration  showed  that  there  was  oedema  of  the  larynx  and 
probably  compression  of  the  trachea.  That  the  oesophagus  was 
compressed  was  shown  by  the  trouble  in  swallowing.  The  greatest 
swelling  was  between  the  jaw  and  the  clavicle.  Immediate  relief 
was  required.  While  there  was  a  feeling  of  fluctuation,  no  collection 
of  liquid  was  found  on  operating.  It  was  decided  to  place  the  in- 
cision some  distance  below  the  angle  of  the  jaw,  so  as  to  avoid  any 
superficial  veins,  for  there  is  not  infrequently  a  communication 
between  the  external  and  internal  jugulars  at  this  point,  or  the  tem- 
poromaxillary  and  facial  veins  may  there  be  encountered.  As  soon 
as  the  deep  fascia  was  opened  a  closed  hsemostat  was  pushed  ahead 
into  the  tissues  and  opened.  In  this  way  two  passages  were  tun- 
nelled upward  to  beneath  the  lower  jaw;  also  two  across  the  neck, 

le  curving  upward  toward  the  jaw  and  the  other  downward  toward 
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the  clavicle  and  sternum.  Drainage-tubes  were  placed  in  each.  No 
distinct  collection  of  pus  was  found.  The  tubes  were  surrounded 
with  gauze.  A  culture  showed  an  unmixed  growth  of  virulent  strep- 
tococci. The  symptoms  improved  slightly  by  the  next  day,  but  not 
to  the  extent  desired,  and  as  there  was  practically  no  discharge  from 
the  tubes,  the  gauze  dressing  was  removed  and  substituted  by  a  flax- 
seed poultice.  I  thought  that  any  further  infection  could  only  be  for 
the  better,  and  the  poultice,  I  felt  sure,  would  hasten  and  favor  reso- 
lution. This  it  apparently  did,  for  the 
next  day  the  discharge  of  pus  began, 
and  the  temperature  had  reached  nor- 
mal. On  the  fifth  day  after  operation 
the  discharge  of  pus  was  more  free  and 
the  patient  was  taking  solid  food.  He 
was  dismissed  on  the  tenth  day,  with  the 
discharge  almost  stopped,  and  his  gen- 
eral and  local  conditions  excellent. 

Some  authors  regard  the  disease  as 
resembling  erysipelas.  This  seems  to 
me  to  be  so  only  to  a  small  extent.  I 
l)elieve  it  to  be  a  distinctly  local  con- 
dition, propagated  by  travelling  by  di- 
rect continuity  of  tissue  and  capable  of 
being  relieved  by  free  opening  of  the 
infected  area.  The  safest  way  of  mak- 
ing this  opening  is  by  pushing  the  nose 
of  a  haemostatic  forceps  carefully  into 
the  tissue  and  opening  the  blades  and  so  working  one's  way  onward. 
The  large  bloodvessels  of  the  neck  did  not  appear  to  be  pushedup  near 
the  surface  by  the  effusion,  but  lay  probably  close  to  their  normal 
position  posteriorly.  There  was  a  direct  causal  relation  between 
the  diseased  teeth  and  the  onset  of  the  inflammation.  This  fact, 
together  with  the  prompt  subsidence  of  both  local  and  constitutional 
symptoms,  as  the  result  of  local  treatment  alone,  all  point  to  the 
disease  as  being  a  distinct  local  infection  and  not  erysipelatous  in 
character.  Complete  anaesthesia  is  dangerous  in  these  cases,  and 
the  safest  course  would  be  to  use  local  anaesthesia  or  none.  In  this 
case  it  was  simply  used  to  deaden  the  skin  incision. 
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A  FATAL  CASE  OF  POISONING  WITH  OIL  OF 
GAULTHERIA. 

By  J.  Woods  Price,  M.D., 

AND 

Edward  M.  L'Engle,  M.D., 

BESIDENT  PHT8IC1AKB,   POLYCLINIC   HOSPITAL,   FBILASELPBIA.  '~  »     ?~! 

The  rarity  of  cases  of  fatal  poisoning  with  oil  of  gaultheria 
makes  the  case  we  are  about  to  report  of  some  interest.  It  occurred 
at  the  Polyclinic  Hospital  in  the  service  of  Dr.  McKee,  through 
whose  courtesy  we  are  enabled  to  report  it. 

The  patient,  Fannie  H.,  a  child,  aged  two  years,  was  brought  to 
the  hospital  about  9.30  a.m.,  on  April  18,  1903,  by  its  mother,  who 
said  that  it  had  swallowed  the  contents  of  a  bottle,  which  she  brought 
with  her.  As  the  bottle  had  been  bought  by  the  patient's  father  at 
the  pharmacy  in  the  hospital,  it  was  easy  to  determine  that  it  con- 
tained commercial  oil  of  wintergreen,  which  is  in  reaUty  oil  of  birch. 
It  was  estimated  that  the  child  had  taken  a  drachm  of  the  drug.  The 
child  had  vomited  several  times  before  being  brought  to  the  hospital, 
and  continued  to  do  so  until  lavage  could  be  done.  Examination 
showed  a  temperature  of  98.6°  F. ;  pulse  100,  regular,  and  of  good 
volume;  respirations  26,  and  regular.  • 

There  was  nothing  abnormal  in  the  child's  appearance,  and  it 
showed  no  evidences  of  suffering  pain.  There  were  no  further 
symptoms  for  two  hours,  when  the  patient  seemed  to  have  pain  in 
the  abdomen,  was  drowsy,  and  complained  of  great  thirst.  The 
pulse  rate  increased  to  150,  and  within  an  hour  the  child's  face 
became  flushed,  the  respirations  were  somewhat  labored  and  irreg- 
ular, and  there  were  eridences  of  impaired  hearing  and  some  hallu- 
cinations of  vision.  The  temperature  was  not  increased,  but  there 
were  slight  twitchings  of  the  hands  and  the  muscles  of  the  neck,  and 
at  this  time  deUrium  was  first  noticed.  There  was  diarrhoea  and  a 
strong  odor  of  oil  of  gaultheria  in  the  stools. 

At  3  P.M.  the  temperature  was  99.4°  F.;  pulse  132,  and  of  good 
volume;  respiration  regular,  but  somewhat  labored.  At  3.30  p.m., 
seven  hours  after  the  drug  had  been  taken,  the  child  had  a  general 
convulsion,  in  which  the  arms  and  legs  were  extended,  eyes  rotated 
upward,  head  thrown  back,  neck  rigid,  but  there  was  no  arching  of 
the  back.  The  pupils  were  equal  and  were  moderately  dilated. 
This  tonic  spasm  lasted  about  half  a  minute  and  recurred,  at  fre- 
quent intervals.  The  pulse  was  of  fair  volume,  but  was  slightly 
irregular,  and  the  respirations  were  deep,  labored,  and  gradually 
decreased  in  rate  to  four  or  five  per  minute.  These  sjonptoms  in- 
creased until,  finally,  the  child  died  of  respiratory  failure  at  6.30  p.m., 
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ten  hours  after  the  ingestion  of  the  poison.  About  three  hours  before 
death  the  child  was  catheterized,  and  saHcyluric  acid  was  found  in 
the  urine.    An  autopsy  was  not  obtained. 

In  view  of  the  frequent  use  of  oil  of  wintergreen  as  a  therapeutic 
agent  and  the  comparative  rarity  of  poisoning  by  this  drug,  it  may 
be  of  interest  to  note  that  von  Rottenbiller^  believes  that  the  poison- 
ous effects  are  due  to  impure  preparations,  the  result  of  imperfect 
methods.  He  cites  cases  of  poisoning  by  oleum  ricini,  due  to  ricin 
in  impure  preparations,  and  thinks  poisoning  by  oleum  gaultherise 
analogous  to  these. 

Hare  and  Wood,^  from  experiments  on  dogs,  concluded  that  oil 
of  gaultheria  acted  as  a  respiratory  and  vasomotor  stimulant.  While 
this  result  is  verified  by  the  reports  of  some  who  have  observed  cases 
of  poisoning  in  man,  it  will  be  seen  that  in  the  case  reported  above 
there  was  at  no  time  any  evidence  of  respiratory  stimulation,  the 
only  effect  observed  being  depression,  which  became  so  marked  as 
to  be  the  immediate  cause  of  death. 

Gallaher^  reports  the  case  of  a  boy  who  after  taking  half  an  ounce 
of  oleum  gaultherise  had  marked  gastrointestinal  symptoms  and 
an  inordinate  appetite,  but  no  nervous  symptoms.  He  recovered 
in  two  weeks,  under  a  treatment  which  consisted  of  bleeding, 
leeching,  and  cupping. 

Hamilton*  reports  a  case  in  which  there  was  almost  entire  absence 
of  gastrointestinal  symptoms.  In  his  case  a  young  woman  took 
half  an  ounce  of  oleum  gaultherise  after  having  swallowed  an  equal 
amount  of  oleum  morrhuse.  She  had  hallucinations  of  hearing  and 
vision,  extreme  stupor,  rapid  pulse  and  respirations,  and  left  hemi- 
paresis.    Sh(B  recovered. 

Pinkham^  reports  a  case  which  lends  added  interest  to  the  subject 
in  showing  its  medicolegal  importance.  A  woman  took  one  ounce 
of  oleum  gaultherise  to  produce  abortion.  She  died  in  fifteen  hours, 
after  showing  symptoms  of  gastrointestinal  and  nervous  disturb- 
ance. 

Jewett,®  Halderman,'  and  Pillsbury^  report  fatal  cases  following 
the  ingestion  of  from  three  drachms  in  Halderman's  to  two  ounces 
in  Pillsbury's  case.  In  the  latter  case  an  unusual  symptom  was 
erythema  and  an  intense  itching  of  the  skin. 

AbeP  reports  a  case  seen  by  Dr.  Ott  in  which  the  symptoms 
resembled  those  seen  in  acute  alcohoHsm.  The  patient  was  a  child 
aged  three  years,  who  died  eighteen  hours  after  taking  one-half 
pint  of  oil  of  birch. 

Van  Wagenen^"  saw  two  fatal  cases,  one  in  a  boy,  aged  two  years, 
who  died  twenty-four  hours  after  taking  one  drachm. 
.  Beck"  mentions  a  fatal  case,  and  also  refers  to  the  cases  of  six 
soldiers  who  were  made,  ill  after  drinking  a  tea  which  contained, 
among  other  ingredients,  some  oil  of  wintergreen.  They  all  recov- 
ered. 
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Potter^^  refers  to  a  case  which  is  probably  the  same  one  mentioned 
by  Beck,  but  he  gives  no  reference. 
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THE  SIGNIFICANCE  OF  URINALYSIS  IN  PREGNANCY, 
WITH  ESPECIAL  REFERENCE  TO  ECLAMPSIA. 

By  Robert  N.  Willson,  M.D., 

OF  PHIIADEtPHIA. 

Opinions  are  so  various  at  the  present  time  with  regard  to  the 
significance  of  urinary  conditions  during  pregnancy,  and  especially 
with  regard  to  the  presence  or  absence  of  glucose  or  albumin,  that 
a  few  pertinent  cases  in  the  experience  of  the  writer  have  led  him 
to  briefly  discuss  the  following  questions: 

L  What  are  the  customary  findings  of  urinalysis  during  a  (clin- 
ically) normal  pregnancy? 

2.  What  variations  from  the  normal  may  be  noted,  and  what  is 
their  significance? 

3.  What  dependence  can  be  placed  upon  urinalysis  as  a  warning 
of  impending  eclampsia? 

The  first  question  is  by  no  means  the  most  easily  answered  of 
the  three,  if  one  bases  his  reply  upon  the  statements  gathered  from 
the  current  discussion  of  the  subject  by  those  who  do  purely  obstet- 
rical work.  There  seems  to  be  as  much  diversity  of  opinion  as  to 
whether  albumin  or  glucose  may  be  found  in  the  urine  of  a  strictly 
normal  pregnancy  as  there  is  with  regard  to  the  origin  of  these 
substances.  One  author  states  that  a  trace  of  either  albumin  or 
gluco.se  has  no  significance,  while  another  assures  the  student  that 
the  appearance  of  either  renders  the  prognosis  grave  for  the  mother 
and  child. 

It  may  be  stated  as  a  general  working  rule,  none  the  less,  that 
tlie  urinary  picture  which  is  normal  for  the  ordinary  conditions  of 
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life  is  also  indicative  of  normal  conditions  in  pregnancy.  Just  how 
far  this  principle  will  maintain  itself  will  be  discussed  at  a  later 
point. 

Question  1  then  narrows  itself  down  to  the  subquery:  Can  there 
be  variations  from  the  ordinary  normal  urinary  picture  which  will 
still  admit  of  a  clinically  normal  labor? 

The  answer  must  be  a  prompt  one  in  the  affirmative.  Not  only 
do  parturient  women  sometimes  give  normal  birth  to  healthy  children 
in  spite  of  urinary  conditions  indicative  of  possible  misfortune;  but 
sometimes  the  urine  in  such  cases  appears  of  such  a  character 
chemically  and  under  the  microscope  as  to  promise  a  rapid  fatality 
if  the  labor  be  not  at  once  terminated. 

The  specific  gravity  may  be  constantly  depressed,  the  quantity 
of  urine  may  be  large  or  small,  the  excretion  of  urea  may  be  dimin- 
ished or  increased;  or  there  may  be  albumin,  glucose,  or  both,  present 
in  large  or  in  small  quantities;  and  still  the  labor  may  be  an  easy 
one,  and  clinically  normal  for  mother  and  child  in  every  other 
respect. 

A  more  frequent  picture  is  that  of  a  pregnancy  during  which 
(especially  when  the  gravid  womb  is  occupying  considerable  space 
in  the  abdominal  cavity)  a  so-called  trace  of  glucose  or  of  serum 
albumin  is  detected  by  the  ordinary  tests.  Still  more  frequent,  and 
such  a  common  occurrence  as  to  cause  no  surprise  when  noted,  is 
the  presence  of  delicate  quantities  of  serum  albumin,  detected  only 
by  careful  methods  and  confirmed  by  control  tests. 

In  a  series  of  nearly  1800  urinalyses,  made  by  the  writer  during 
the  past  two  years,  a  considerable  number  of  the  examinations  were 
in  the  cases  of  women  in  the  later  stages  of  pregnancy.  Of  the 
entire  number  of  specimens  of  urine  obtained  from  parturient 
women,  only  a  comparatively  small  percentage  (22  per  cent.)  were 
entirely  free  from  albumin  and  sugar,  while  in  no  case  in  which 
glucose  was  noted  was  albumin  absent.  In  nearly  60  per  cent,  at 
least  a  trace  of  albumin  could  be  detected.  In  many  of  the  cases 
the  albuminuria  began  to  manifest  itself  about  the  fifth  month.  In 
some  it  was  not  present  until  the  last  days  before  delivery.  In  a 
few  it  became  evident  directly  before  the  appearance  of  active  labor 
pains,  its  presence  being  discovered  at  times  only  by  accident,  if 
the  term  may  be  fairly  employed. 

When  glucose  appeared  in  the  urine  of  a  subject  known  to  have 
not  previously  shown  glycosuria,  the  occurrence,  as  a  rule,  took 
place  at  some  time  between  the  beginning  and  end  of  the  last  month 
of  pregnancy.  Occasionally  there  was  a  trace  of  glucose  present 
throughout  the  pregnancy,  often  disappearing  completely  after  the 
birth  of  the  child.  In  no  case  in  which,  in  the  absence  of  other 
indications  of  acute  or  permanent  renal  change,  small  quantities  of 
either  serum  albumin  or  glucose  (not  evident  previously)  were  found 
present  during  pregnancy  did   the  urine  fail  to  regain  its  normal 
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character  shortly  after  the  birth  of  the  child  except  in  the  few  cases 
in  which  fatal  eclampsia  supervened. 

In  the  majority  of  cases  the  urea  elimination  was  that  of  the  normal 
woman  under  ordinary  circumstances  other  than  those  of  child- 
bearing.  Its  excretion  varied  with  the  individual,  and  especially  in 
relation  to  the  diet  and  exercise.  Occasionally  the  quantity  excreted 
appeared  persistently  high,  and  just  as  often  exceedingly  low;  but 
with  no  evident  bearing  upon  the  otherwise  normal  outcome  of  the 
case. 

When  the  microscopic  sediment  indicated  positive  renal  change 
the  beginning  of  this  change  almost  invariably  appeared  to  have 
antedated  the  pregnancy,  and,  as  a  rule,  continued  after  the  puer- 
perium  as  a  permanent  condition.  Exceptions  were  noted  even  to 
this  rule,  however,  and  the  following  case  furnished  rather  a  striking 
example  of  the  kind: 

Mrs.  W.  E.  T.,  aged  twenty-one  years,  was  seen  by  the  writer 
in  her  seventh  month  of  pregnancy  on  March  19,  1901.  Her  father 
had  died  of  trauma,  and  the  condition  of  his  kidneys  was  unknown. 
Her  mother  had  chronic  nephritis,  and  died  from  acute  meningitis. 

The  patient  had  always  been  strong  and  well  except  for  two 
attacks  of  pneumonia,  followed  on  both  occasions  by  a  complete 
recover}'.  Since  then  she  had  always  been  active.  Menses  regular; 
no  leucorrhoea.  She  had  been  married  one  year,  her  last  menstrual 
flow  ha\ang  occurred  seven  months  before.  No  headaches  or  dizzi- 
ness; no  sweUing  of  the  face,  feet,  or  hands.  On  physical  examina- 
tion she  was  found  well  nourished,  her  skin  healthy,  no  jaundice 
or  oedema.  Chest  absolutely  negative;  heart  sounds  all  clear  and 
regular;  arteries  soft.  The  abdomen  was  that  of  advanced  preg- 
nancy. On  examination  the  gravid  uterus  was  found  to  contain  a 
living  fetus  in  the  L.  O.  A.  position.  The  pelvic  measurements 
were  all  ample  and  normal. 

The  urinalysis  on  March  21st  resulted  as  follows:  1011,  acid,  pale 
straw  in  color,  slightly  turbid,  sediment  scanty,  white,  and  floccu- 
lent;  albumin  none,  sugar  none;  microscopically,  full  of  squamous 
and  cylindrical  cells,  no  casts,  few  leukoc\'tes,  no  mucus,  no  crystals. 

A  request  was  made  during  the  following  week  that  another 
specimen  be  sent,  for  the  reasons  that  the  specific  gravity  was  so 
low  and  because  there  was  doubt  in  the  writer's  mind  as  to  the 
estimated  time  of  the  pregnancy. 

On  March  26th  the  urinalysis  was  1013,  acid,  pale  straw  in  color, 
albumin  a  decided  trace,  sugar  none;  microscopically,  much  squa- 
mous and  cylindrical  epithelium,  many  leukocytes,  no  casts,  much 
mucus,  no  crj-stals. 

An  examination  the  following  day  (March  27th)  showed  1027, 
albumin  none,  sugar  none,  heavy  phosphatic  clouding  with  heat; 
microscopically,  full  of  uric  acid  crystals;  no  casts,  much  squamous 
epithelium,  few  leukocytes,  considerable  mucus. 
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The  patient  felt  at  this  time  strong  and  well.  Fetal  movements 
distinct.  During  the  next  month  the  urine  remained  negative  except 
for  a  very  high  specific  gravity,  a  urea  output  of  2.8  to  3.6  gm.  per 
100  c.c,  occasional  show^ers  of  uric  acid  crystals  in  the  freshly  voided 
urine,  and  once  a  heavy  sediment  of  calcium  oxalate  crystals.  No 
albumin;  no  casts.  On  April  15th  the  patient's  feet  began  to  sv^ell. 
Although  requested,  the  urine  was  not  obtained  until  ten  days  later, 
when  the  urinalysis  showed  1030,  albumin,  6.6  gm.  per  Htre;  sugar 
none;  urea,  2.51  gm.  per  100  c.c.  Microscopically,  full  of  small 
hyaline  and  hyalogranular  casts,  many  leukocytes,  no  renal  epi- 
thelium, no  crystals. 

On  the  following  day  the  albumin  still  measured  over  6  gm.  per 
litre,  and  there  were  present  many  granular  casts  and  much  renal 
epithelium,  although  the  patient  had  been  in  bed  and  on  a  liquid 
diet  for  two  days.  Periodical  pains  began  to  be  evident  during  the 
early  evening  of  this  day,  gradually  increasing,  and  after  a  labor 
of  twelve  hours  the  head  of  the  child  was  on  the  perineum,  and  was 
delivered  naturally,  with  a  slight  laceration.  The  latter  was  repaired 
at  once,  and  both  mother  and  child  advanced  through  a  normal 
puerperium  and  adolescence. 

At  no  time  in  this  case  was  there  a  suspicion  of  renal  involvement 
up  to  the  time  of  the  single  appearance  of  albumin  in  quantity,  one 
month  before  term,  and  followed  by  its  complete  disappearance. 
Its  reappearance  at  some  time  during  the  last  ten  days  before  the 
birth  of  the  child;  its  presence  in  large  quantities,  and  above  all 
the  indication  by  the  microscopic  sediment  of  serious  renal  change, 
all  made  labor  a  dangerous  prospect  and  raised  the  question  as  to 
the  best  course  to  pursue.  The  event  proved  that  sometimes  Provi- 
dence allows  us  to  rush  on  in  safety,  when  in  a  different  mood  we 
would  counsel  prompt  artificial  termination  of  the  dangerous  con- 
dition. 

This  will  be  recognized  as  a  case  in  which  every  feature  of  the 
urinalysis  indicated  danger  of  the  much-dreaded  eclampsia,  and  as 
one  which,  none  the  less,  passed  on  to  a  normal  labor  and  delivery. 
The  urine  one  month  later  was  nearly  free  from  albumin  (faintest 
trace)  and  casts,  but  unfortunately  the  patient  has  moved  away  from 
this  vicinity  and  has  disappeared  from  view. 

It  may  be  briefly  stated  that  cases  have  been  noted  in  which  the 
urine  has  contained  as  much  as  4  per  cent,  or  5  per  cent,  of  glucose 
during  pregnancy,  and  yet  the  woman  has  gone  safely  through  to 
term  and  a  successful  delivery.  The  same  must  be  said  of  such 
instances  as  of  the  case  just  cited,  that  the  probabilities  are  all 
against  a  favorable  outcome.  We  are,  however,  more  intimately 
concerned  with  the  subject  of  albuminuric  eclampsia,  and  will  pass 
over  other  considerations .  for  the  present.  It  will  be  sufficient  to 
say  that  cases  are  constantly  being  noted  in  which  albumin  is  present 
throughout  the  course  of  the  pregnancy;  others  in  which  it  appears 
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early  or  late  in  its  course;  and  in  one  or  both,  or  neither,  there  may 
be  casts  and  renal  epithelium  in  abundance;  and  still  there  may  be 
no  departure  from  the  normal  in  the  labor. 

In  concluding  his  comment  on  this  question,  and  partly  by  way 
of  discussing  Question  2  (^Miat  variations  from  the  normal  may  be 
noted,  and  what  is  their  significance?),  the  writer  would  simply  say 
that  most  cases  of  pregnancy  present  minute  traces  of  serum  albumin 
in  the  urine,  and  that  these  can  be  detected  if  sufficient  care  be 
devoted  to  the  search.  Probably  these  traces  are  the  result  of 
pressure  by  the  gravid  uterus  and  of  the  consequent  congested  state 
of  the  kidneys.  Sometimes  there  seems  to  be  actual  renal  disease, 
and  the  ultimate  cause  may  never  become  e\ident.  Such  cases 
must  be  placed  in  the  category  with  those  other  problems  that  are 
too  deep  for  our  understanding;  and  when  they  go  on  to  normal 
labor  we  should  be  thankful  for  the  occurrence  and  content  to  accept 
the  gift  of  Pro\adence.  Too  often  the  urinary  indications  of  renal 
involvement  are  verified  by  the  dreaded  onset  of  eclampsia,  and  too 
often,  also,  in  such  cases  the  opportunity  is  afforded  on  the  autopsy- 
table  to  ascertain  the  extent  of  renal  damage. 

]Much  stress  has  been  laid  by  some  writers  upon  a  diminution  in 
the  elimination  of  urea  in  certain  cases  of  pregnancy,  both  as  an 
indication  of  impaired  renal  acti\aty  and  of  the  danger  of  eclampsia. 
Certain  it  is  that  in  most  pregnant  women  the  specific  gra\'ity  of 
the  urine  is  high  (1025  and  upward),  and  the  urea  output  corre- 
spondingly large;  or,  to  state  the  sequence  of  affairs  more  accurately, 
the  urea  is  excreted  in  abundant  quantities,  and  the  specific  gravity 
is  correspondingly  high.  The  true  significance  of  the  variations  in 
the  elimination  of  urea  must  be  estimated  as  in  all  other  conditions 
— viz.,  when  the  kidneys  are  doing  their  proper  share  of  work  they 
will  excrete  a  normal  amount  of  urea;  when  hampered  or  diseased, 
their  urea  output  is  diminished  and  sometimes  becomes  exceedingly 
scanty.  The  doubtful  claim  that  a  decided  fall  in  the  amount  of 
excreted  urea  is  ever  a  dependable  indication  of  oncoming  eclampsia 
will  be  referred  to  again  in  connection  with  the  cases  cited  under 
(Question  3.  The  highest  importance  must  always  be  attached  to 
the  presence  of  renal  epithelium  in  quantity;  also  to  tube  casts, 
especially  when  in  large  numbers,  and  when  of  the  granular,  blood, 
or  epithelial  varieties.  Normal  urine  always  contains  a  few  hyaline 
oasts,,  which  may  be  found  if  looked  for  with  care.  No  normal 
urine  contains  many  of  the  latter,  however,  and  normal  kidneys  are 
never  responsible  for  casts  of  the  granular  or  epithelial  types.  The 
microscopic  sediment  in  the  majority  of  instances  furnishes  our 
most  accurate  guide  as  to  the  condition  of  the  renal  apparatus,  and 
its  critical  study  should  never  be  omitted  from  the  urinary  exam- 
ination. 

It  remains  to  recall  the  fact  that  sugar  (glucose,  lactose,  etc.)  may 
often  appear  in  small  quantities,  and  that  when  confined  to  such 
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inconsiderable  amounts  it  has  little  or  no  practical  significance,  at 
least  in  the  light  of  our  present  knowledge.  When  glucose  is  present 
in  pathological  or  in  permanent  form  it  is  interesting  to  note  that 
there  is  present  also,  with  few  exceptions,  some  indication  of  renal 
change.  We  have  yet  to  discover  the  real  cause  of  the  appearance 
of  glucose,  even  in  diabetes,  but  we  have  learned  clinically  that 
diabetic  glycosuria  is  usually  accompanied  by  renal  sclerosis,  and 
that  its  urine  contains  a  renal  sediment;  and  we  have  learned  that 
the  association  is  such  a  close  one  as  to  be  valuable  clinically  for 
diagnostic  purposes.  The  rule  holds  equally  well  in  the  pregnant 
woman  and  the  non-pregnant  diabetic.  The  presence  of  glucose, 
as  already  stated,  is  in  itself  by  no  means  a  grave  sign,  and  in  small 
quantities  unattended  by  signs  of  renal  incompetency  can  usually 
be  ignored  as  far  as  concerns  the  outcome  of  the  pregnancy.  When 
it  represents  a  diabetic  condition,  however,  it  assumes  a  new 
importance*  furnishing  the  picture  of  a  subject  of  a  cachexia  under- 
going the  greatest  strain  imposed  by  nature  upon  woman's  vitality. 
Pregnancy  under  such  conditions  becomes  a  dangerous  and  ques- 
tionable duty,  instead  of  woman's  trying  but  precious  privilege. 

In  conclusion.  Question  3  (What  dependence  can  be  placed  upon 
urinalysis  as  a  warning  against  impending  eclampsia  ?)  raises  again 
an  all-important  and  much-mooted  discussion.  The  writer  has 
already  cited  a  case  in  which  the  urinary  condition  indicated  serious 
renal  change,  and  yet  in  which  labor  was  carried  on  with  entire 
exemption  from  eclampsia.  He  remembers  with  vividness  a  second 
case  in  the  hands  of  a  prominent  obstetrician  in  which  the  urine 
had  always  been  found  normal  prior  to  the  pregnancy.  Unfor- 
tunately, the  urinalysis  was  omitted  during  the  course  of  the  preg- 
nancy owing  to  confidence  in  the  integrity  of  the  renal  function; 
and  this  case  died  in  eclamptic  convulsions.  A  third  case  is  still 
under  the  care  of  the  writer,  and  is  interesting  in  that  it  presents 
the  picture  of  a  urine  absolutely  normal  on  the  evening  prior  to 
the  beginning  of  labor,  a  total  absence  of  a  history  of  nephritis, 
and  yet  a  series  of  convulsions  beginning  while  the  fetal  head  was 
on  the  pelvic  floor  and  continuing  into  the  post-partum  stage  after 
an  instrumental  delivery.  The  following  presents  merely  an  outline 
of  the  case: 

Mrs.  J.  F.  E.,  aged  twenty-six  years;  family  history  negative. 
One  child  living  and  well;  forceps  delivery  after  a  long  but  otherwise 
uneventful  labor.  Seen  for  the  first  time  by  the  writer  on  March  14, 
1903,  at  which  time  the  patient  considered  herself  six  months  preg- 
nant. The  abdomen  was  very  large,  but  the  patient  stated  that 
this  was  also  true  of  the  first  pregnancy.  The  right  leg  was  swollen, 
also  the  right  labium,  the  veins  of  which  and  of  the  right  vaginal 
wall  were  swollen  and  tortuous.  This  condition  was  greatly  relieved 
in  the  recumbent  posture,  and  was  evidently  due  to  pressure  in  the 
abdominal  cavity.    The  vertex  was  distinctly  felt  on  vaginal  exam- 
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ination,  approximately  in  the  L.  O.  A.  position.     Pelvic  measure- 
ments were  all  normal. 

The  urine  at  that  time  was  examined  and  showed,  a.m.:  1010; 
albumin,  faint  trace;  sugar,  none;  urea,  1.22  gm.  per  100  c.c; 
microscopically,  full  of  squamous  cells,  no  renal  sediment,  few  leuko- 
cytes, no  crystals;  p.  m.:  1020,  acid,  etc.;  albumin,  faint  trace;  sugar, 
none;  urea,  2.80  gm.;  no  renal  sediment,  full  of  squamous  cells. 

From  this  time  until  ]May  18th,  inclusive,  the  urine  was  examined 
weekly.  On  the  latter  date  both  the  morning  and  evening  specimens 
were  examined.  At  no  time  during  this  period  could  albumin  or 
sugar  be  detected.  No  casts  and  no  renal  epithelium  were  present. 
The  urea  averaged  2  gm.  per  100  c.c,  and  on  the  last  examination 
before  labor  began  was  2.18  gm.  On  May  19  the  writer  was  called 
because  of  colicky  pains  over  the  abdomen.  There  was  some  head- 
ache, and  it  was  learned  that  the  bowel  had  not  been  emptied  for 
two  days.  At  this  time  the  patient  was  supposed  to  be  about  one 
month  from  term,  but  the  abdomen  appeared  so  large  that  oncoming 
labor  was  suspected,  and  the  vaginal  examination  showed  the  cervix 
already  dilating.  After  a  long,  slow  labor  of  twelve  hours  the  vertex 
was  on  the  perineum.  Convulsions  suddenly  supervened,  following 
the  second  of  which  forceps  delivery  was  carried  out  with  the 
assistance  of  Dr.  W.  A.  N.  Dorland,  and  without  injury  to  mother 
or  child.  The  placenta  was  at  once  delivered  with  the  hand  in  the 
uterus.  An  hour  later  a  third  convulsion  took  place,  followed  by 
a  fourth,  fifth,  and  sixth.  The  urine  drawn  by  catheter  showed  the 
following:  1012,  acid,  etc.,  strong  odor  of  decomposition;  albumin, 
1  gm.  per  litre;  sugar,  none;  urea,  1.18  gm.  per  100  c.c;  considerable 
number  of  hyaline  and  hyalogranular  casts;  no  blood;  considerable 
renal  epithelium. 

The  patient  was  bled,  and  then  transfused  into  a  vein  with  normal 
salt  solution.  She  was  then  kept  in  a  steam  bath  almost  continuously 
for  six  hours,  when  the  kidneys  again  began  to  take  up  their  share 
of  the  work.  Consciousness  was  not  fully  regained  for  thirty-six 
hours,  though  no  convulsions  occurred  after  transfusion. 

The  urine  rapidly  cleared  up,  until  at  the  present  time  it  is 
perfectly  normal,  and  the  patient  free  from  evident  impairment  of 
the  renal  functions,  and  with  no  recollection  of  the  ordeal. 

Dr.  Dorland  has  informed  the  writer  of  a  case  of  eclampsia, 
recently  seen  by  him,  in  which  the  urine  was  examined  immediately 
before  labor,  and  found  to  be  nonnal,  but  in  which  convulsions 
appeared  and  death  ensued  before  morning. 

We  have  studied  cases,  therefore,  which  have  presented  urinary 
pictures  of  seemingly  grave  import,  but  in  which  labor  has  followed 
a  normal  course;  and,  on  the  other  hand,  cases  of  dangerously 
obstinate,  and  even  fatal  eclampsia  occurring  in  spite  of  kidneys  in 
which,  up  to  the  moment  of  labor,  were  supposedly  healthy.  As  a 
result  of  our  study  we  are  confronted  with  the  question:  Can 
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eclampsia  be  accurately  foreseen  and  avoided  by  the  careful  attend- 
ant upon  the  case;  and  does  albuminuria,  or  even  a  renal  sediment, 
predict  with  any  degree  of  accuracy  parturient  or  puerperal  eclamp- 
sia? By  way  of  answer  the  following  conclusions  seem  warranted 
at  the  present  time: 

1.  Careful  urinalyses  should  be  carried  out  in  all  cases  of  preg- 
nancy at  frequent  intervals,  and  with  increased  frequency  as  term 
is  approached. 

2.  The  most  dependable  indications  of  impaired  renal  function 
and  of  probable  eclampsia  have  been  shown  by  general  experience  to 
be  the  presence  of  decided  quantities  of  serum  albumin,  the  diminu- 
tion of  the  eliminated  urea,  and  the  presence  of  a  microscopic  renal 
sediment  (casts,  renal  epithelium,  blood,  etc.).  The  character  of 
the  latter,  when  accompanied  by  the  well-known  cUnical  signs  of 
nephritis,  always  constitutes  a  working  basis  for  an  estimate  of  the 
probability  of  imminent  danger. 

3.  Even  if  the  urine  appear  perfectly  normal  the  possibility  of 
eclampsia  must  be  considered,  especially  in  young  women.  Eclamp- 
sia in  such  cases  is  of  equal  severity  with  that  of  cases  in  which 
the  urine  has  given  due  warning  of  impaired  renal  functions. 

4.  When  eclampsia  supervenes  upon  labor  in  a  subject  with 
previously  (apparently)  healthy  kidneys,  the  tendency  subsequently 
is  toward  a  return  to  normal  renal  functions  if  the  patient  survives. 
This  circumstance  would  seem  to  indicate  still  more  strongly  that 
the  kidneys  may  actually  have  been  normal  up  to  the  time  of  a 
temporary  embarrassment  and  suspension  of  function. 

5.  Until  the  nature  and  ultimate  cause  of  uraemia  and  eclampsia 
are  more  thoroughly  understood,  it  would  appear  that  urinalysis, 
though  not  an  unerring  guide,  is  our  most  valuable  index  of  the 
condition  of  the  kidneys  and  our  most  trustworthy  source  of.  infor- 
mation as  to  danger  from  such  forms  of  toxaemia. 

6.  The  prognosis  seems  to  be  vastly  improved  if  eclampsia  be 
combated  by  generous  bleeding,  followed  by  venous  transfusion  with 
normal  salt  solution.  These  measures  reduce  and  dilute  the  poison 
in  the  circulation,  and  relieve  the  cardiac  distress.  Free  diaphoresis 
and  purging  are  of  course  indicated. 


A  NEW  METHOD  OF  GASTRIC  PROTEOLYSIS.^ 
By  a.  L.  Benedict,  A.M.,  M.D., 

OF  BUFFALO,   NEW  YORK. 

Tbe  essential  chemical  function  of  the  stomach  is  the  digestion  of 
proteids.  While  digestion  of  fats  has  recently  been  shown  to  take 
place  in  the  stomach,  as  well  as  in  the  intestine,  it  is  always  insignifi- 

1  Presented  in  abstract  to  the  American  Gastroenterological  Association,  1903. 
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cant  quantitatively.  Digestion  of  (cooked)  starches  occurs  within 
but  not  by  the  stomach,  and  may  be  very  considerable,  although  no 
complete  systematic  study  of  this  phase  of  digestion  has  been  made 
as  yet,  and  it  is  obvious  that  this  phase  of  gastric  digestion  must  be 
extremely  variable.  The  method  of  gastric  analysis  submitted  by 
the  writer  in  1900  to  the  Prize  Committee  of  the  American  Medical 
Association,  and  published  in  the  Journal  of  that  body  March  27-30, 
1901,  differed  from  the  various  chnical  methods  in  vogue,  in  attempt- 
ing to  investigate  directly  the  actual  amount  of  digestive  function 
performed,  instead  of  measuring  the  acid,  ferment  or  other  potential 
energy  remaining  after  the  extraction  of  the  stomach  contents. 

On  account  of  the  small  quantity  of  raw  material  available  in 
practical  gastric  analysis,  the  necessity  of  performing  many  man- 
oeuvres upon  the  clear  filtrate,  which  seldom  exceeds  50  per  cent,  of 
the  total  quantity  extracted,  and  the  necessity  of  using  separate  por- 
tions of  the  filtrate  for  other  methods  of  examination,  as  those  for 
acidity,  peptic  strength,  and  quahtative  composition,  it  became  evi- 
dent to  the  writer,  very  eariy  in  his  preliminary  study  of  the  problem, 
that  exact  scientific  analysis  of  proteids  was  out  of  the  question,  even 
if  it  could  be  adapted  to  the  use  of  the  cUnician.  For  this  reason 
it  was  decided  to  employ  the  general  method  of  centrifugal  precipita- 
tion, and  to  throw  out  of  solution  the  various  proteids  in  successive 
groups  corresponding  to  the  degree  of  peptonization,  and  employing 
as  precipitants  substances  which  should  produce  fairly  bulky  pre- 
cipitates, which  should  not  precipitate  non-proteid  ingredients  of 
chyme,  nor  result  in  confusing  mutual  reactions.  By  consulting  the 
qualitative  tables  of  proteid  precipitants  collated  by  Ewald,  Gamgee, 
and  others,  some  idea  may  be  formed  of  the  very  considerable  amount 
of  preliminary  study  required,  as,  for  one  or  other  of  the  reasons 
mentioned,  most  of  the  reagents  su^ested  were  found  inapplicable 
to  the  problem  propounded. 

Anyone  who  has  used  the  centrifuge  to  any  extent  in  clinical 
estimations  of  any  kind,  will  assent  to  the  statement  that  the  only 
safe  rule  is  to  base  a  volumetric  reading  on  the  minimum  obtained 
ifter  several  successive  centrifugalizations  at  a  considerable  speed. 

'Whether  the  hand,  water,  or  electric  centrifuge  is  employed,  the 
maximum  speed  obtainable  for  tubes  of  considerable  size,  without 
it  risk  of  breaking  the  glass  and  spoiling  the  result,  is  2000  to  2500 

jvolutions  per  minute.    The  writer  has  obtained  identical  results 

with  the  hand  and  water  instruments,  and  has  always  centrifugalized 

^until  the  precipitate  suffered  no  further  diminution  in  volume.    Usu- 

illy  three  centrifugalizations  of  two  minutes  or  more  each  have  been 

As  originally  reported,  three  precipitates  were  compared,  dealing 

all  instances  with  an  investigandum  of  10  c.c.  of  clear  filtrate  from 

lyme,  and  using  graduated  tubes,  which  enabled  the  readings  to 

made  directly  in  percentages  of  this  amount.    These  precipitates 
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were,  successively:  soluble  albumin/  precipitated  by  heat  alone; 
syntonin  and  albumoses,  precipitated  by  saturation  with  ammonium 
sulphate;  peptones,  purin  bodies,  amido-compounds,  etc.,  precipi- 
tated by  phosphomolybdic  acid. 

From  an  investigation  of  about  twenty  normal  cases  and  over  one 
hundred  abnormal  ones  the  following  data  have  been  obtained : 


Minimum. 

Average  or  normal. 

Maximum. 

Albumin    . 

.    trace. 

2-4  per  ct. 

7  per  ct. 

Albumose  . 

.    trace. 

Vrl       " 

3       "     (faint  cloud  always  remained 
in  suspension.) 

Peptone 

.    5  per  ct. 

20-30      " 

47 

With  regard  to  the  last  line,  it  should  be  said  that  less  than  15  per 
cent,  is  rarely  found,  except  some  hours  after  a  meal,  or  unless  evi- 
dence of  low  peptic  and  acid  power  is  forthcoming.  The  maximum 
precipitate  given  includes  albumoses,  the  highest  precipitate  found 
for  peptone  alone  being  36  per  cent.,  and,  otherwise,  the  highest  for 
peptone  alone  or  albumose  and  peptone  together — albumose  never 
being  sufficient  to  increase  the  precipitate  materially — being  33  per 
cent. 

The  albumose  precipitate  being  always  scanty  and  inconclusive 
for  practical  purposes,  I  have  for  some  time  followed  the  suggestion 
of  Dr.  G.  H,  A.  Clowes,  and  have  simplified  the  procedure  so  as  to 
precipitate  soluble  albumin  by  heat  and  then  all  further  products  by 
phosphomolybdic  or  phosphotungstic  acid.  On  account  of  the  sharp 
demarcation  between  these  two  precipitates,  it  is  unnecessary  to  de- 
cant from  the  former,  but  the  volume  of  the  second  precipitate  may 
be  read  beginning  at  the  top  of  the  first.  The  weight  of  the  second 
will,  however,  compress  the  first  considerably,  say  from  2  per  cent. 
to  1  per  cent.,  or  from  4  per  cent,  to  2  per  cent.  For  comparative 
purposes,  the  first  reading  is  taken  without  this  compressive  effect. 

It  is  of  interest  to  translate  these  readings  by  volume  into  percent- 
ages by  weight.  The  volume  of  albumin  represents  about  one-fifth 
as  much  by  weight.  The  volume  of  "peptone"  by  phosphomolybdic 
or  phosphotungstic  acid  represents  about  four  times  the  bulk  ob- 
tained by  tannin,  in  those  instances  in  which  the  absence  of  starch — 
which  is  also  precipitated  by  tannin  and  which  may  be  present  when 
the  qualitative  test  for  erythrodextrin  masks  it — allows  a  comparison 
to  be  made.  The  tannin  precipitate,  in  turn,  represents  about  the 
same  exaggeration  of  the  percentage  by  weight  as  in  the  case  of 
albumin.  Thus,  the  volumetric  percentage  of  peptone  represents 
an  exaggeration  of  the  weight  percentage  by  about  20.  How- 
ever, these  statements  are  not  intended  in  an  accurate  quantitative 
sense,  but  merely  to  afford  a  general  idea  of  the  magnification,  so  to 
speak,  obtained  from  this  method.    Like  other  clinical  methods,  it 

*  In  the  origrinal  report  this  was  called  acid  albumin  or  syntonin.  Although  after  the  ordinary 
test  meal  all  soluble  albumin  has  become  so  through  the  action  of  acid,  it  is  not  acid  albumin 
in  the  technical  sense  until  it  becomes  uncoagulable  by  heat. 
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is  intended  only  for  comparative  use,  and  must  not  be  interpreted  in 
too  literal  a  sense. 

So  far  as  I  am  able  to  leam,  there  are  no  conditions  liable  to  be 
encountered  in  stomach  contents,  obtained  in  the  usual  way  and 
examined  with  a  fair  degree  of  promptitude,  which  interfere  with  or 
notably  diminish  the  precipitates  mentioned.  Obviously,  if  the 
albumin  precipitate  were  allowed  to  stand  for  a  long  time  in  either 
an  acid  or  alkaline  medium,  resolution  would  occur,  but  no  notable 
diminution  of  bulk  can  occur  during  the  test  as  ordinarily  performed. 
Xor,  on  the  other  hand,  is  there  any  extraneous  precipitate  obtained 
by  boiling  the  acid  filtrate,  which  can  add  to  the  apparent  bulk 
of  albumin.  It  may  be  remarked  here  that  the  properly  prepared 
filtrate  is  almost  absolutely  free  from  mucin. 

The  precipitate  by  phosphomolybdic  or  phosphotungstic  acid  cer- 
tainly does  not  consist  of  pure  peptone.  It  was  formerly  taught  that 
gastric  digestion  ended  with  the  formation  of  peptone,  but  we  now 
know  that  amido-compounds — using  the  word  in  a  rather  loose 
chemical  sense — are  formed,  as  in  pancreatic  digestion.  I  have 
noticed  that  in  comparing  the  "peptone"  precipitate  of  the  same 
filtrate,  before  and  after  standing  at  room  temperature  for  a  day 
or  two,  a  considerable  diminution  in  volume  may  occur,  which  is 
probably  due  to  chemical  change  beyond  the  stage  of  peptones 
proper.  If  so,  the  volume  of  the  "peptone"  precipitate  is  probably 
not  materially  exaggerated  by  the  progress  of  digestion  beyond  the 
nutritive  stage. 

The  lower  proteids  having  been  already  removed,  the  "peptone" 
precipitate  of  filtered  chjone  may  theoretically  include  peptones 
proper,  amido-derivatives  of  proteids,  amido-acids  of  bile,  ammonium 
salts,  alkaloids,  and  purin  bodies.  Any  considerable  admixture  of  bile 
spoils  the  sample  for  any  kind  of  systematic  analysis.  Moreover, 
bile  acids  would  be  precipitated  by  HCl  and  excluded  from  the  inves- 
tigandum,  unless  there  existed  an  absence  of  free  HCl.  Ammonium 
salts  do  not  interfere  materially,  for  even  a  10  per  cent. — practically 
a  saturated — solution  of  ammonium  sulphate  v'ields  less  than  1  per 
cent,  volumetric  precipitate  with  phosphomolybdic  acid,  and  an 
amount  of  ammonium  demonstrable  by  the  ordinary  rough  tests  is 
almost  never  found  in  chyme.  Alkaloids  are,  of  course,  never  present 
in  any  appreciable  quantity.  In  my  report  in  1900  the  statement 
was  inade  that  phosphomolybdic  acid  did  not  precipitate  with  nor- 
mal urine,  although  a  blue  color  was  produced.  This  statement  is 
incorrect,  as  a  small  (usually  1  per  cent,  to  4  per  cent.)  but  perfectly 
distinct  precipitate  is  produced.  The  experiment  was  repeated  sev- 
eral times,  so  that  the  discrepancy  cannot  be  ascribed  to  a  single 
exceptional  urine,  and  the  observation  is  so  simple  that  the  personal 
equation  need  not  be  considered.  Doubtless,  there  was  some  imper- 
fection in  the  reagent  obtained  for  the  control  experiments  with 
urine. 
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I  have  noticed  a  peculiar  reaction  with  starch.  Phosphomolybdic 
acid  does  not  precipitate  with  a  solution  of  HCl  corresponding  to  the 
ordinary  maximum  in  gastric  juice,  nor  with  a  concentrated  solution 
of  starch.  When,  however,  phosphomolybdic  acid  is  added  to  a  con- 
centrated solution  of  starch,  also  containing  hydrochloric  acid  in 
gastric  strength,  a  precipitate  up  to  4  per  cent,  by  volume  may  be 
obtained.  This  reaction  well  illustrates  a  possible  fallacy  in  deaUng 
with  complex  mixtures  of  organic  and  inorganic  substances,  for, 
aside  from  mutual  reactions  to  produce  insoluble  substances,  which 
form  an  important  part  of  inorganic  analysis,  a  genuine  precipi- 
tation may  drag  down  other  substances  in  a  mechanical  way,  or 
various  changes  of  conditions  may  influence  the  solubility  of  certain 
substances.  It  is  obvious  that  the  method  of  analysis  described  fol- 
lows the  plan  of  successive  precipitation  and  removal  which  char- 
acterizes the  "wet  method"  of  inorganic  analysis.  It  is  equally 
obvious  that  organic  substances  do  not  interact  with  the  same  defi- 
niteness  as  inorganic  and  that  the  conclusions  drawn  cannot  be  so 
absolute.  Nitrogen  estimations  have  naturally  suggested  themselves 
as  a  means  of  gastric  analysis,  and  have  been  employed  in  different 
ways  by  various  chemists.  Unfortunately,  the  estimation  of  nitrogen 
does  not  afford  a  clue  to  its  source  from  this  or  that  proteid  or  proteid- 
derivative,  and  the  nitrogen  percentage  of  albumin,  albumose,  and 
peptones  in  the  generic  sense  is  nearly  the  same,  while,  on  the  other 
hand,  nearly  or  quite  as  great  variations  of  nitrogen  percentage  may 
occur  within  each  of  these  groups.  It  is  theoretically  possible  to 
analyze  quite  accurately  the  various  proteids  of  chyme.  The  process 
is,  however,  altogether  too  difficult  for  ordinary  clinical  use,  and  I 
am  informed  that  it  is  impossible,  even  for  an  expert  chemist,  to  make 
such  an  analysis  with  the  small  quantity  of  investigandum  available 
— usually  less  than  20  c.c.  of  filtrate,  after  allowing  for  the  ordinary 
acid  titrations. 

In  order  to  determine  how  far  the  so-called  peptone  precipitate 
might  be  increased  by  the  reaction  with  purin  bodies,  the  following 
experiment  was  applied  to  a  number  of  cases — about  ten  in  all.  The 
liquid  above  the  strata  of  albumin  by  heat  and  remaining  proteids, 
etc.,  by  phosphomolybdic  acid  was  decanted  and  the  precipitates  dis- 
solved, so  far  as  possible,  by  liquor  potassae.  The  remaining  sedi- 
ment was  again  centrifugalized  and  was  found  to  amount  to  about 
0.5  per  cent,  (taking  the  10  c.c.  as  100  per  cent.)  by  volume  of  a  beau- 
tiful, navy-blue  pigment.  I  am  informed  by  chemists  that  this  is  a 
reduction  product  of  molybdenum,  of  unknown  constitution.  It  is, 
however,  probable  that  the  potassium  hydroxide  redissolves  other 
than  the  strictly  proteid  precipitates.  Still,  from  the  a  'priori  proba- 
bility that  non-proteid  precipitable  substances  are  present  in  minute 
amount,  from  the  experiments  with  urine  and  with  starch  and  HCl, 
it  seems  a  warrantable  deduction  that  the  so-called  peptone  precipi- 
tate is  not  exaggerated  by  more  than  5  per  cent,  (taking  10  c.c.  of 
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original  filtrate  as  100  per  cent.),  and  this  possible  fallacy  does  not 
interfere  materially  with  the  practical  value  of  the  test. 

Realizing,  then,  that  we  are  emplopng  a  purely  clinical  and  ap- 
proximate method  of  comparing  the  proteolytic  power  of  different 
stomachs  or  of  the  same  stomach  at  different  times,  the  question  pre- 
sents itself,  What  practical  conclusions  can  be  drawn  from  the  results? 
In  looking  over  my  tables,  it  has  not  been  possible  to  recognize  a 
definite  relation  between  the  proteid  precipitates  and  any  other  single 
object  of  the  routine  examination,  such  as  acidity.  This  is  by  no 
means  a  condemnation  of  the  method.  If  proteolysis  were  a  mathe- 
matical function  of  some  other  measurable  factor,  it  would  not  be 
necessary  to  attempt  the  former  investigation  at  all. 

A  priori,  it  would  seem  that  the  albumose  precipitate  or  this  and 
the  peptone  precipitate  should  rise  and  fall  with  the  amount  of  com- 
bined hydrochloric  acid,  but  I  cannot  discover  any  such  direct  rela- 
tionship. However,  in  a  series  of  notes  on  gastric  analysis,  published 
in  American  Medicine  in  1902-1903,  I  have  shown  the  fallacies  of 
the  sodium-tungstate  test  for  combined  acidity,  and  that  by  alizarin 
is  probably  not  much  better.  Incineration  methods  are  not  adapted 
to  clinical  study,  but  it  is  possible  that  a  really  accurate  estimation  of 
combined  hydrochloric  acid  would  show  a  correspondence  to  the 
proteolytic  tests. 

When  the  albumin  precipitate  is  high  and  the  peptone  precipitate 
•  low,  poor  digestion  is  suggested.  One  of  the  reasons  for  abandoning 
the  separate  precipitation  of  albumose  was  that  the  intermediate 
position  of  this  precipitate  and  its  small  amount  prevented  any  posi- 
tive deduction.  It  often  happens,  however,  that  there  is  an  abundant 
precipitate  in  both  or  all  three  steps  in  the  process.  This  suggests 
that  there  has  been  a  recent  acceleration  in  the  acidifying  or  early 
stages  of  digestion,  and  certainly  does  not  seem  to  indicate  an  im- 
pairment of  digestion.  On  the  whole,  the  most  definite  information 
seems  to  depend  upon  the  amount  of  the  final  precipitate,  which 
should  amount  to  20  per  cent,  to  30  per  cent.  Generally  speaking, 
there  is  a  fair  correspondence  between  what  has  been  alluded  to  as 
the  optimum  precipitates  and  a  fairly  normal  acidity  and  ferment 
test.  For  instance,  we  may  compare  two  tests  made  on  the  same 
case  under  similar  conditions: 

Total  Free        Combined         AiK„m«ti  Albumose  and        D„„„^t  t^* 

acidity.  HCl.  HCl.  Albumin.  peptone.  Rennet  test. 

48  22  19  trace.  Sperct.  Weak. 

90  45  29  1  per  ct.  26      "  Strong. 

When  the  investigandum  is  obtained  late  after  a  meal  the  digested 
proteids  are  low,  usually  about  10  per  cent.,  whether  the  hydrochloric 
acidity  is  excessive  or  nil.  Disturbances  of  the  normal  distribution 
of  acidity  in  general  seem  to  be  inimical  to  digestion.  While  the  ali- 
zarin test  may  not  be  reliable  for  the  estimation  of  combined  hydro- 
chloric acidity,  any  great  difference  between  the  readings  of  acidity 
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by  dimethylamidoazobenzol  and  alizarin  indicates  fermentation 
acidity,  and  if  the  sum  of  free  hydrochloric  and  so-called  combined 
hydrochloric  acidity  does  not  nearly  equal  the  total,  the  peptoni- 
zation is  usually  low.    For  instance: 

Total.  jjQi  jjQi  Fermentation.    Albumin.  Albumose.  Peptone. 

F.  G  85  15  27  85— (15l27)=43  1  trace.              10 
J.  B.  B.  78  8  53  17  ^  H                     22 

G.  L.  S.  77  10  50  17  5  trace.              31 

M.  80  34  37  9  2  23 

E.  A.  S.  78  28  33  7  trace 22 

W.  J.  B.  70  22  23  25  J^  14 

J.  P.  89  41  25  23  4  Ji                       17 

C.  74  10  42  22  4>^  1  .   16% 

We  cannot  expect  a  very  close  correspondence  in  such  examples, 
although  I  have  selected  several  in  which  the  total  acidity  is  about 
equal.  The  phenolphthalein  test  for  total  acidity  is  fairly  sharp  and 
accurate.  The  alizarin  reaction  is  sharp,  but  probably  not  very 
accurate.  The  dimethylamidoazobenzol  test  for  free  HCl  is  neither. 
As  reported  in  the  series  of  notes  published  in  American  Medwine, 
1902-1903,  the  tedious  method  of  titrating  without  an  indicator 
and  removing  a  drop  of  the  investigandum  from  time  to  time  and 
testing  it  with  resorcin  and  sugar,  has  convinced  me  that  an  exag- 
gerated reading  for  HCl  is  obtained,  if  we  note  the  final  but  sharp 
end  reaction  with  dimethyl.  Instead,  we  must  take  the  reading  when 
the  first  slight  but  distinct  change  occurs  from  cherry  to  orange. 
This  change  occurs  about  fifteen  degrees  before  the  end  reaction 
occurs,  but  I  am  unable  to  decide  the  point  of  change  within  an  error 
of  five  degrees.  As  the  alizarin  method  of  estimating  combined 
hydrochloric  acidity  is  merely  one  of  subtraction,  it  is  immaterial 
for  our  present  purposes  whether  this  test  is  reliable  or  not,  but  the 
fact  remains  that  when  there  is  a  considerable  acid  factor  between 
the  dimethyl  reading  and  that  by  alizarin  we  may  anticipate  a  low 
peptonization.  This  point  may  be  illustrated  by  the  diagram  on  oppo- 
site page.  Unfortunately,  we  do  not  understand  exactly  how  the  acid 
salts  and  fermentation  acids  affect  the  various  indicators.  Apparently, 
a  free  organic  acid  acts  precisely  like  a  mineral  acid,  but  much  less 
energetically,  and  although  I  am  convinced  that  the  common  prac- 
tice of  reading  free  hydrochloric  acidity  at  the  end  reaction  with 
dimethyl  gives  an  exaggerated  value  and  leads  to  the  diagnosis  of 
hyperchlorhydria  in  many  instances  in  which  there  is  really  euchlor- 
hydria — perhaps  temporary — we  must  remember  that  all  titration 
methods  are  purely  approximate. 

The  method  of  proteolysis  described,  though  approximately  quanti- 
tative, must  be  thought  of — like  the  acid  estimations — as  the  measure 
of  a  rate  of  progress  instead  of  a  distance  covered.  There  is  no  way 
of  measuring  the  absolute  amount  of  material  digested  by  or  in  the 
stomach.  We  can,  of  course,  weigh  and  analyze  the  entire  test  meal 
before  ingestion  and  an  hour  or  so  afterward,  resorting  to  thorough 
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lavage.  But  we  cannot  be  sure  that  some  portion  of  the  meal  has  not 
passed  the  pylorus  undigested ;  on  the  contrary,  we  can  be  reasonably 
certain  that  considerable  loss  has  occurred  in  this  way. 

The  method  described  is  more  simple  and  easy  and,  a  priori,  more 
logical  than  those  based  on  measuring  the  "left-over"  digestive 
power.  That  it  is  crude  and  contains  fallacies,  is  ob^^ous,  but  all 
methods  applied  clinically  to  the  very  meagre  amount  of  investigan- 
dum  obtainable  are  subject  to  this  limitation.     I  am  riather  preju- 
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•  liced  in  favor  of  the  use  of  centrifugal  volumetric  estimations  for 
\arious  clinical  purposes,  believing  them  to  be  more  accurate  on  the 
whole  than  gravimetric  methods  emplpyed  under  the  unfavorable 
conditions  common  to  most  clinical  investigations  and  than  most 
clinical  adaptations  of  elaborate  methods,  such  as  the  Kjehlaahl 
nitrogen  determinations.  Meanwhile,  assistance  is  desired  in  noting 
fallacies  and  in  discovering  more  accurate  means  of  separating  the 
various  proteids. 
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THROMBOSIS  OF  THE  MIDCEREBRAL  ARTERY 
CAUSING  APHASIA  AND  HEMIPLEGIA/ 

By  Charles  W.  Burr,  M.D., 

PROFESSOR   OF  MENTAL,  DISEASES   IN  THE   UNIVERSITT   OF   PENNSYLVANIA. 

remarks  on  cerebral  skiagraphy. 
By  G.  E.  Pfahler,  M.D. 

The  point  to  which  we  wish  to  direct  attention  in  the  following 
report  is  the  usefulness  of  skiagraphy  in  diagnosing  cerebral  disease 
and  in  locating  the  lesion.  The  importance  of  the  method  in  tumor 
of  the  brain  is  well  established.  It  probably  will  become  of  great 
value  in  the  differential  diagnosis  of  so-called  ursemic  hemiplegia, 
in  which  there  is  no  gross  organic  lesion,  from  hemorrhage  and 
thrombosis.  It  may  possibly  prove  to  be  an  aid  in  differentiating 
between  the  two  last  conditions  by  means  of  the  different  location 
of  the  shadows,  hemorrhage  usually  affecting  the  striate  artery, 
thrombosis  often  of  the  main  trunk  as  well  as  its  branches.  The 
patient's  history  is  as  follows : 

R.  C,  a  white  woman,  aged  sixty-seven  years,  was  admitted  to 
the  Philadelphia  Hospital  in  February,  190L  She  had  a  right- 
sided  hemiplegia  and  was  aphasic.  We  learned  but  little  of  her 
previous  history.  Thirty  years  before  her  admission  she  suddenly 
lost  power  on  the  right  side  and  became  speechless.  After  several 
months  sufficient  power  returned  in  the  leg  to  enable  her  to  walk  a 
little,  but  speech  never  returned.  Ever  since  the  onset  of  the  palsy 
epileptiform  convulsions  have  recurred  at  long  and  irregular 
intervals. 

When  examined,  the  day  after  her  admission,  she  could  stand 
alone  and,  with  the  aid  of  a  cane,  walk  a  little.  The  gait  was  very 
hemiplegic.  The  right  arm  was  completely  and  absolutely  par- 
alyzed. There  was  very  slight  palsy  of  the  lower  part  of  the  face 
and  none  of  the  tongue.  The  right  leg  was  slightly  rigid.  The 
right  shoulder  was  very  stiff,  the  forearm  rigidly  flexed  upon  the 
arm,  but  the  wrist  and  fingers  were  relaxed.  Passive  movement 
of  the  right  arm  caused  pain  in  the  elbow  and  shoulder.  The  left 
knee-jerk  was  normal,  the  right  increased.  Ankle  clonus  and 
Babinski's  reflex  were  present  on  the  right  side.  There  was  slight 
wasting  of  the  right  arm  from  disuse,  but  no  neurotic  atrophy. 
Tactile  sensibility  could  not  be  determined  on  account  of  the 
inability  of  speech.  Sensibility  to  pain  was  certainly  preserved. 
Her  only  speech  was  the  recurrent  utterance  "no,  no,  no — no,  no." 
This   was   expletive,   not   intellectual.      It   was   spoken   on   every 

1  Read  at  the  Pennsylvania  State  Medical  Society,  June  24, 1903.  ; 


BURR,  pfahler:  thrombosis  of  midcerebral  artery.    283 

attempt  to  speak,  and  I  am  sure  that  sometimes  it  was  uttered 
unconsciously  in  direct  consequence  of  some  external  stimulus 
without  any  willed  effort.  It  probably,  therefore,  was,  in  the  latter 
case,  not  even  emotional,  but  purely  reflex.  She  showed  by  gestures 
indicating  their  uses  that  she  recognized  the  nature  of  famihar 
objects  by  sight,  but  of  course  she  could  not  name  them.  She  did 
not  recognize  written  or  pri;ited  words  at  all.  She  certainly  recog- 
nized letters  to  be  such  and  seemed  to  know  the  specific  meaning 
of  four  or  five.  She  recognized  the  nature  and  uses  of  familiar 
objects  put  in  her  left  hand,  but  with  the  right  hand  she  recognized 


Fig.  1. 


A.  Dent  in  cyst  wall.    B.  Ascending  frontal  convolution.    C.  Second  frontal  convolution. 
D.  Third  frontal  convolution. 

nothing.    The  significance  of  this  could  not  be  determined  owing 

to  the  impossibiUty  of  discovering  the  condition  of  tactile,  weight, 

thermal,  and  space  sensibiUty.     It  may  have  been  caused  by  a 

disturbance  of  sensibiUty  or  been  the  result  of  a  true  cortical  tactile 

I  amnesia.    She  could  not  write  at  all  either  from  dictation  or  copy. 

'  She  was  not  completely  word  deaf.    She  obeyed  all  simple  verbal 

*  commands  even  when  great  care  was  taken  that  she  should  not  be 

■  able  to  guess  the  meaning  of  the  order  from  my  gestures.    Complex 

'  commands  requiring  long  sentences  to  give  she  did  not  understand 

and  did  not  obey.     She  could  not  understand  any  conversation 

except  the  simplest  phrases.    There  was  however,  as  I  have  said. 
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a  remnant  of  word  hearing  left.  She  was  not  deaf  to  sound.  While 
in  the  hospital  she  had  several  convulsions  and  several  attacks  of 
unconsciousness.  She  had  chronic  nephritis  and  died  in  a  ursemic 
attack  in  April,  1902. 

A  necropsy  was  made  the  same  day.  Examination  revealed  ex- 
tensive destruction  in  the  region  of  distribution  of  the  left  mid- 
cerebral  artery.  The  destroyed  area  was  covered  over  by  a  pseudo- 
cystic  pial  membrane.  Fig.  1  gives  a  false  impression  in  one 
regard,  namely,  the  depression  marked  "A"  is  not,  as  it  appears  to 
be,  a  fissure  surrounded  by  a  convolution  (the  angular  gyre),  but 
merely  a  dent  made  in  the  cyst  wall  at  the  time  the  photograph  was 
taken.     The  lower  halves  of  the  ascending  frontal  and  ascending 

Fig.  2. 


Horizontal  section  of  brain,  showing  atrophy  of  left  side. 

parietal  convolutions  were  completely  destroyed;  the  upper  halves 
were  somewhat  atrophied.  Nothing  remained  of  the  island  of 
Reil  and  only  a  small  portion  of  Broca's  convolution.  The  supra- 
marginal,  angular,  and  first  temporal  convolutions  were  absent. 
A  part  of  the  second  temporal  was  also  destroyed.  The  basal 
ganglia  were  quite  a  little  smaller  on  the  left  than  on  the  right,  and 
the  left  internal  capsule  was  atrophied.  The  anterior  half  of  the 
posterior  limb  of  the  capsule  was  more  affected  than  the  posterior 
half.  (Fig.  2.)  The  posterior  horn  and  middle  portion  of  the  left 
ventricle  were  much  enlarged  and  the  outer  wall  was  entirely  lateral 
membranous,  the  cortex  and  underlying  white  matter  being  entirely 
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destroyed.  It  is  remarkable  that  the  patient  was  not  completely 
word  deaf.  The  amount  of  speech  hearing  she  possessed  must  have 
been  due  to  the  education  and  ^^carious  action  of  the  right  temporo- 
sphenoidal  lobe. 

The  case  is  interesting  in  many  ways,  for  example,  as  regards 
aphasia  and  differences  in  vascular  distribution,  for  it  is  probable 
that  there  is  quite  a  variation  in  the  arterial  distribution  in  different 
brains,  but  I  wish  to  use  it  here  simply  as  sho\^^ng  the  possibihties 
of  skiagraphy  in  the  hands  of  an  expert  such  as  my  friend  Dr. 
Pfahler. 

Fig.  3. 


Skiagraph  showing  the  outline  of  the  skull,  the  frontal  sinuses,  the  orbits,  the  base  of  the 
skull.  The  middle  meningeal  artery,  the  division  between  the  cerebrum  and  the  cerebellum, 
and  the  light  area  in  the  cerebrum  corresponding  exactly  to  the  area  of  softening. 

Remarks  on  Cerebral  Skiagraphy.     By  G.  E.  Pfahler,  M.D. 

At  the  February  meeting  of  the  College  of  Physicians  of  Phil- 
adelphia,* I  demonstrated,  in  connection  with  the  case  reported  by 
Dr.  Mills,  that  brain  tumors  can  be  skiagraphed.  Some  of  these 
skiagraphs  showed  the- absence  of  brain  tissue,  others  a  disturbance 
of  brain  tissue  without  any  actual  absence.  Basing  my  opinion 
upon  these  facts  I  believed  that  an  area  of  softening  of  the  brain 
could  be  shown.  My  first  opportunity  to  test  this  point  developed 
at  the  autopsy  in  Dr.  Burr's  case  just  reported.  The  brain  was 
replaced  in  the  skull  and  an  attempt  made  to  photograph  it  by 

1  Philadelphia  Medical  Journal,  February  8, 1902. 
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means  of  the  Roentgen  rays.  I  first  made  a  negative  of  the  affected 
and  then  one  of  the  opposite  side,  because  I  beheved  that  possibly 
the  normal  side  could  be  used  for  comparison  with  the  diseased. 
The  present  case  demonstrates,  however,  that  this  cannot  be  relied 
upon,  for  the  lesion  was  shown  upon  both  negatives,  but  with  much 
more  definite  outline  on  that  of  the  affected  side.  In  studying  a 
skiagraph  it  is  important  to  recognize  the  shadows  of  normal  struc- 
tures first.  If  these  are  not  shown  well,  abnormal  shadows  must 
be  accepted  with  doubt.  If,  however,  normal  shadows  are  clear 
and  definite,  I  believe  that  abnormal  shadows  will  be  of  great  value 
in  making  a  diagnosis. 

Fig.  4. 


Skiagraph  showing  a  normal  brain  in  a  skull  prepared  for  experiment,  also  shows  the  out- 
line of  the  skull,  the  two  tables  of  the  skull,  the  frontal  sinus,  which  is  unusually  small, 
the  sphenoidal  and  mastoid  cells,  and  the  external  auditorj-  meatus.  The  division  between 
the  cerebrum  and  the  cerebellum  may  also  be  seen. 

In  the  skiagraph  which  I  show  of  the  affected  side  may  be  noticed 
the  following  normal  structures:  The  outline  of  the  skull,  the 
orbits,  the  ethmoidal  and  sphenoidal  cells,  the  sella  turcica,  the 
external  auditory  meatus,  the  groove  of  the  middle  meningeal 
artery,  the  division  between  the  cerebrum  and  the  cerebellum,  and 
the  peculiar  striations  which  probably  correspond  to  the  convo- 
lutions of  the  cerebellum.  Irregular  shadows  are  also  seen  which  are 
suggestive  of  the  convolutions  of  the  brain. 

Above  the  cerebellum  and  petrous  portion  of  the  temporal  bone 
may  be  seen  the  light  area  which  corresponds  to  the  outUne  of  the 
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area  of  degeneration.  A  light  space  is  seen  above  the  sella  turcica 
which  shows  where  the  brain  tissue  had  not  been  properly  replaced. 
The  saw  cuts  may  also  be  seen.     (Normal  brain,  Fig.  4.) 

From  an  experience  in  fifty-five  brain  examinations  I  am  con- 
\inced  that  the  Roentgen  rays  will  be  of  considerable  value  in  the 
diagnosis  of  cerebral  lesions.  I  believe  that  we  shall  be  able  to  diag- 
nose most  large  lesions,  such  as  new-growths,  softening,  hemorrhage, 
and  abscess. 


REPORT  OF  A  CASE  OF  TUMOR  OF  THE  BRAIN,  AN 
ENDOTHELIO]VIA  OF  THE  DURA;    OPERATION; 
RECOVERY;  DEATH  IN  108  DAYS  FROM 
RECURRENCE  OF  THE  DISEASE. 

By  William  J.  Taylor,  M.D., 

OP    PHllADELPHIA, 

ATTENDING    SURGEON  -TO    THE    ORTHOPEDIC    HOSPITAL    AND    INFIBMART    FOR    NERVOUS 

DISEASES    AND    TO    ST.    AGNEs'    HOSPITAL  ;    CONSULTING    SURGEON    TO    THE 

WEST    PHILADELPHIA    HOSPITAL    FOR    WOMEN. 

A  BOY,  aged  fifteen  years,  bom  in  America,  of  Russian- Jewish 
parentage,  was  seen  first  with  Dr.  Theodore  Sprissler  on  January  25, 
1903. 

He  had  been  perfectly  well  until  ten  weeks  before,  when  he  mis- 
behaved at  school,  and  his  teacher,  becoming  angry,  seized  him  by 
the  neck  and  bumped  the  right  side  of  his  head  against  a  wall.  He 
came  home  and  immediately  complained  of  headache.  Shortly  after 
this,  still  complaining  of  headache,  he  was  taken  to  see  Dr.  Theo- 
dore Sprissler,  who  examined  his  head  carefully'and  could  find  no 
evidence  whatever  upon  the  scalp  of  any  violence,  as  there  was  no 
abrasion,  no  bruise,  nor  swelling.  He  did,  however,  have  some  slight 
fever — a  little  over  100°  F. — and  Dr.  Sprissler  sent  him  home  and  to 
bed,  fearing  that  he  might  be  contracting  typhoid  fever,  but  he  did 
not  think  that  the  knock  on  the  head  had  anything  to  do  with  his 
condition.    This  fever  soon  passed  away. 

He  did  not  see  him  again  for  some  little  time,  and  then  only  for 
headache,  which  the  boy  always  complained  of  as  being  locaUzed  in 
his  right  temporal  region.  Of  late  this  headache  had  become  more 
marked  and  there  had  been  some  vomiting,  but  there  were  periods 
of  entire  freedom  from  pain. 

Thinking  the  headache  might  be  due  to  some  ocular  defect,  he 
was  sent  to  Dr.  F.  M,  Perkins  on  January  20,  1903,  who  made  this 
record : 

"Examination.  No  external  variation  from  normal  appearances. 
Vision  normal.  Pupils  respond  to  light,  convergence,  and  accom- 
modation.    Neither  eye  goes  out  under  covering  hand;  has  full 
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vision  with  either  eye  and  reads  0.5  type.  Instilled  homatropine 
for  ophthalmoscopic  examination  with  following  results : 

"Right  eye:  media  clear,  H.  2  D.;  veins  and  arteries  slightly  tor- 
tuous, but  vessel  contours  nowhere  blurred.  No  retinal  or  choroidal 
changes.    L.  E, :  the  same  conditions  exist  as  in  right  eye. 

"January  21.  Atropine  sulphate  0.01  gives  in  either  eye  H.  2  D. 
Headaches  still  persist.  Ophthalmic  examination  gives  same  ap- 
pearances as  on  January  20th. 

"27th.  Patient  was  seen  at  office  January  22d  and  25th,  and  no 
changes  in  eye-ground  appearances  of  January  20th  noted,  but  on 
this  date,  at  an  examination  made  at  the  patient's  home,  the  following 
was  noted: 

"Right  eye:  pressure  neuritis;  full,  tortuous  veins;  lymph  spaces 
full  and  at  places  contours  of  vessels  almost  lost;  edges  of  disk  hazy. 
Left  eye:  same  conditions  as  in  other  eye,  except  in  less  degree." 

The  boy  would  have  periods  of  headache,  at  other  times  was  per- 
fectly free  from  it,  and  during  the  time  of  freedom  from  pain  ran 
around  and  played  like  other  children,  and  attended  school  for  five 
or  six  successive  days  before  Dr.  Perkins'  first  examination.  These 
paroxysms  of  headaches  were  of  such  a  character  that  at  times  he 
was  thought  to  be  shamming,  but  soon  vomiting  occurred,  and  of  a 
cerebral  type. 

In  view  of  this  condition,  he  suggested  to  Dr.  Sprissler  that  I  see 
the  boy. 

Now  there  was  a  very  slight  swelling  over  the  squamous  portion 
of  the  temporal  bone,  about  the  point  of  the  insertion  of  the  temporal 
muscle,  and  this  was  the  spot  at  which  he  complained  of  his  intensest 
pain,  and  it  was  somewhat  tender  on  pressure. 

When  I  saw  him,  on  the  25th,  the  boy  had  been  losing  flesh,  but 
there  were  no  palsies.  His  station  was  perfectly  good,  but  he  com- 
plained of  intense  and  increasing  headaches,  which  were  now  almost 
constant,  with  occasional  vomiting.  I  advised  that  he  be  seen  by 
Dr.  C.  W.  Burr,  and  also  to  increase*  the  dose  of  potassium  iodide, 
which  he  had  been  taking.  The  boy  was  evidently  getting  much 
worse,  and  on  the  28th  I  saw  him  again,  in  consultation  with  Drs. 
Burr  and  Sprissler.  We  now  were  fully  convinced  that  we  had  to 
do  with  a  cerebral  growth  rapidly  progressing.  The  symptoms  had 
all  increased;  he  had  the  most  typical  cerebral  vomiting  I  have  ever 
seen,  and  this  occurred  repeatedly  while  we  were  examining  him. 
The  slight  enlargement  on  the  right  side  of  the  skull  had  increased 
very  materially  and  was  extremely  tender  on  pressure. 

Medical  Examination  by  Dr.  Burr. 

"I  saw  the  boy  for  the  first  time  on  January  28th.  On  the  right 
side  of  the  head  above  the  ear  was  a  swelling  about  as  large  as  a  fifty- 
cent  piece  and  circular  in  outline.    It  was  painful  and  sensitive  on 
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pressure.  There  was  no  palsy  of  either  arm  or  leg,  or  of  the  face. 
He  used  the  left  arm  a  little  awkwardly.  Sensibility  to  touch  was 
normal  on  the  face,  arms,  and  legs,  and  there  was  no  astereognosis. 
The  left  knee-jerk  was  a  little  diminished;  the  right  normal.  There 
was  no  muscular  rigidity,  nor  ankle  clonus.  Stroking  the  sole  on 
either  side  caused  quick  and  rapid  extension  of  the  toes.  He  could 
walk  a  little,  but  staggered  much,  and  attempts  at  walking  caused 
vomiting.  I  was  not  sure  whether  the  staggering  was  due  to  ataxia 
or  to  weakness  and  the  violent  head  pain.  Several  times  during  the 
examination  he  had  attacks  of  cerebral  vomiting.  Speech  was  nor- 
mal. His  mental  state  was  good.  He  did  not  like  to  talk  much  on 
account  of  the  violent  headache,  but  there  was  no  clouding  of  con- 
sciousness nor  was  he  mentally  dull  or  silly.  He  answered  all  ques- 
tions intelligently." 

We  believed  the  condition  to  be  due  to  a  growth  of  the  skull,  most 
likely  an  osteosarcoma,  and  that  it  was  growing  downward  and  pro- 
ducing pressure  upon  the  brain,  and  not  likely  to  be  a  growth  of  the 
brain  itself. 

As  he  was  growing  so  much  worse  and  so  rapidly,  we  all  advised 
that  he  should  be  taken  to  St.  Agnes'  Hospital  at  once,  and  that  his 
skull  be  opened  the  next  day. 

On  Thursday,  January  29th,  four  days  after  he  was  first  seen,  I 
operated.  His  condition  was  growing  rapidly  worse;  evidence  of 
pressure  had  distinctly  increased,  the  pulse  was  56,  the  temperature 
was  normal,  and  he  complained  of  intense  pain  in  his  head.  His 
head  was  shaved,  washed,  and  the  scalp  thoroughly  disinfected,  and, 
in  the  presence  of  Drs.  Burr,  Perkins,  Sprissler,  and  a  number  of 
others  connected  with  the  hospital,  I  made  a  large  flap  over  the 
temporal  region  and  turned  down  the  scalp.  The  flap,  which  was 
oval,  was  three  and  one-half  inches  across  at  its  widest  point.  I 
found  that  a  growth  had  eroded  the  skull  and  was  attached  to  the 
temporal  fascia  and  under  portion  of  the  scalp.  This  diseased  por- 
tion I  dissected  away.  I  now  with  a  chisel  made  a  circular  opening 
in  the  skull  and  lifted  out  a  button  of  bone,  two  inches  in  diameter, 
the  centre  of  which  was  the  perforated  portion  of  the  skull.  This 
was  very  vascular  and  evidently  had  undergone  in  almost  its  entire 
extent  changes  which,  from  macroscopic  appearances,  resembled 
sarcoma.  In  paring  off  the  underlying  growth  I  thought  at  first  that 
I  had  ppened  into  a  large  infiltrating  growth  of  the  brain.  This  was 
very  dense  and  contained  numerous  fibrous  bands.  I  next  took  a 
rongeur  forceps  and  cut  away  the  bone  in  front,  at  the  back,  and 
particularly  toward  the  zygoma,  and  at  last  reached  the  limit  of  the 
growth.  In  working  around  the  edges  of  the  growth  I  found  it  was 
outside  of  the  dura.  The  circumference  of  the  dura  was  intact,  but 
m  the  centre  it  had  a  base  of  about  one  inch,  which  was  adherent. 
I  now  cut  the  dura  completely  around  the  growth  and  found  a  large 
tumor  growing  from  the  dura  and  projecting  into  the  tissues  of  the 
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brain,  but  entirely  free  from  attachments  in  every  direction.  This 
I  shelled  out  without  much  hemorrhage.  I  used  hot  water  to  control 
the  bleeding  in  the  scalp  and  in  the  bone,  as  well  as  Horsley's  putty, 
then  packed  lightly  with  iodoform  gauze  and  closed  the  scalp. 

He  reacted  well  from  the  shock  of  operation  and  loss  of  blood,  and 
in  forty-eight  hours  the  packing  was  removed.  His  condition  was 
now  most  satisfactory :  headache  had  ceased  almost  at  once,  his  tem- 
perature had  been  good,  but  at  the  end  of  seventy-two  hours  there 
was  evidence  of  a  fungus  cerebri.  There  had  been  comparatively 
little  bleeding,  but  tremendous  weeping  of  cerebro-spinal  fluid, 
necessitating  frequent  dressing. 

I  did  not  believe  at  the  time  of  operation  that  all  of  the  diseased 
bone  and  dura  had  been  removed,  but  all  was  taken  away  which  had 
the  appearance  of  disease.  His  condition  was  alarming,  and  I  feared 
that  he  would  die  on  the  table  from  hemorrhage.  I  believed  there 
would  be  a  speedy  recurrence  of  the  growth. 

Every  other  case  of  dural  tumor  that  I  have  seen,  with  one  excep- 
tion, has  died  from  hemorrhage  either  at  the  time  of  operation  or 
'within  the  first  twelve  hours.  The  exception  that  I  mention  was  a 
fibroma  of  the  dura,  removed  by  Dr.  Keen  in  1887.  I  have  seen  a 
number  of  other  cases,  and  all  have  died  from  hemorrhage. 

February  3rf.  Dr.  Perkins  made  this  note:  "Ophthalmoscopic 
examination  (in  bed  with  candle-light)  shows  in  each  eye  distinctly 
made  out  contours  of  all  vessels;  no  neuritis  present." 

By  February  13th,  or  in  fifteen  days,  he  was  up  and  about  the 
ward.  The  wound  had  healed  throughout,  except  at  one  small 
place,  where  there  had  been  packing,  and  from  this  there  still  was  a 
discharge  of  cerebrospinal  fluid,  but  this  was  gradually  diminishing 
each  day,  and  ceased  on  the  15th.  He  had  absolutely  no  pain  nor 
tenderness,  nor  any  interference  with  his  eyesight,  nor  any  evidence 
whatever  of  trouble  with  his  brain. 

February  21st.  Dr.  Perkins  made  this  note:  "Examination  with 
student  lamp  at  St.  Agnes,  boy  sitting  in  chair  in  the  dark  room, 
conditions  for  examination  thoroughly  satisfactory.  Right  eye:  no 
vessel  tortuosities  or  dilatation;  macular  region  is  the  seat  of  fine, 
silvery  bands;  otherwise  fundus  normal.  Left  eye:  same  ophthal- 
moscopic appearances  as  in  other  eye." 

On  March  6th,  after  an  absolutely  uninterrupted  recovery,  he 
returned  to  his  home  with  the  wound  completely  healed,  except, 
possibly  at  one  place,  where  there  was  a  line  of  granulation  about 
one-half  inch  long  by  one-eighth  of  an  inch  wide.  The  eye-grounds 
were  normal  and  he  seemed  to  be  perfectly  well. 

On  March  12th  he  complained  of  a  stiffness  in  the  neck  and  in- 
ability to  open  the  mouth  wide,  but  this  he  had  at  the  hospital, 
and  was  probably  due  to  the  irritation  of  the  temporal  muscles.  He 
had  no  pain,  headache,  nor  any  symptoms  of  intracranial  pressure, 
but  there  was  certainly  a  greater  amount  of  bulging  at  the  site  of  the 
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wound  than  before.  The  whole  of  the  flap  was  pushed  out  and  there 
seemed  to  be  a  rather  hard,  nodular  swelling  beneath  the  scalp. 

I  beheved  the  growth  returning  and  sent  him  to  Dr.  Burr  for  his 
examination  and  then  to  Dr.  Perkins. 

March  I2th.  Boy  seen  at  his  office  by  Dr.  Perkins,  who  noted : 
"Pupils  responsive  to  Ught,  convergence,  and  accommodation. 
Neither  eye  out  under  cover;  red  Maddox  rod,  with  rotary  prism, 
with  small  electric  light  as  object,  gives  at  20  cm. :  exophoria,  0  to 
2  degrees;  hyperphoria,  0;  and  at  six  metres  esophora,  1  degree; 
hyperphoria,  0.  Right  eye  vision,  6/6;  left  eye,  6/6;  no  lenses  used. 
Instilled  homatropine  for  ophthalmoscopic  examination,  which  gives 
the  following  findings :  either  eye  media  clear,  and  no  pathological 
fundus  appearances.  The  silvery  macular  bands  noted  on  February 
21st  have  entirely  disappeared." 

On  March  16th,  as  there  was  distinct  recurrence  and  no  further 
operative  measures  could  be  undertaken,  Dr.  S.  Mason  McCollin 
began  the  use  of  the  .r-rays;  but  in  two  days  there  had  been  a  rapid 
increase  in  the  size  of  the  growth,  and  he  had  slight  headache,  and 
his  father  noticed  for  the  first  time  a  slight  discharge,  which  came 
from  a  small  spot  about  one  quarter  of  an  inch  in  diameter  at  the 
^pper  anterior  angle  of  the  wound,  and  here  and  there  at  several 
spots  over  the  surface  of  the  projection  were  small  points,  which 
e^^dently  would  break  down  in  the  course  of  a  few^  days. 

I  had  never  seen  such  a  rapidly  progressing  growi;h. 

By  March  22d  he  had  grown  so  much  worse  and  his  weakness  had 
increased  to  such  an  extent  that  he  was  no  longer  able  to  go  back  and 
forth  to  Dr.  McCollin's  ofiice,  and  he  therefore  entered  St.  Agnes' 
Hospital  for  further  treatment  by  the  .r-rays.  The  growth  had  en- 
larged very  much,  and  his  general  condition  was  weaker;  he  was 
pale,  complained  of  pain  in  his  head,  and  slept  badly. 

By  March  31st  the  growth  had  increased  somewhat  in  size, 
Ithough  this  could  only  be  estimated.    He  had  had  no  headaches 

)r  a  week,  and  this  freedom  must  be  attributed,  I  think,  to  the 

-rays.  He  complained  of  a  great  deal  of  stiffness  and  pain  in  the 
leck,  and  of  some  numbness  in  the  thumb  and  forefinger  of  the  left 

md,  and  stated  that  he  could  not  move  his  thumb  freely,  although, 
rhen  his  attention  was  directed  to  it,  it  seemed  to  me  that  he  could 
^o  so. 

March  2Qth.  Ophthalmoscopic  examination  made  by  Dr.  Per- 
dns  showed  in  either  eye  slight  vessel  tortuosity,  otherwise  normal 

mdus.  Red  Maddox  and  rotary  prism  gave  no  muscle  imbalance; 
|tnd  on  April  2d:  "In  either  eye  the  presence  of  undoubted  neuritis, 
nth  swollen  disks;  the  edges  of  the  nerve  entrance  obscured,  the 
jressel  contour  at  places  (even  on  general  retinal  level)  being  obscured 

)r  small  areas.  There  was  no  evidence  of  enormous  lymph  extrav- 
ition  or  extensive   hydraulic  pressure,  as   was  present   at   the 

)mmencement  of  the  case — i.  e.,  before  operation — but  the  eye- 
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ground  appearance  was  indicative  of  small  encroachments  on  the 
calibres  of  the  efferent  vessels;  presumably,  therefore,  commencing 
basilar  interference.  An  examination  made  about  four  days  before 
showed  only  vessel  tortuosity,  but  no  nerve  head  uplift  above 
general  retinal  level.  The  Abney  pellet  test  shows  no  central 
scotomata.  There  was  no  essential  difference  between  the  fundus 
appearances  of  either  eye." 

On  April  13th  he  was  taken  to  his  home.  He  had  now  total  par- 
alysis of  his  left  arm  and  hand,  some  paresis  of  his  right  hand;  his 
speech  was  becoming  impaired;  he  was  very  somnolent,  sleeping 
almost  all  of  the  time,  but  he  did  not  complain  of  much  pain.  Shortly 
after  this  he  was  placed  under  the  care  of  another  surgeon,  who 
ligated  the  external  carotid  artery,  evidently  attempting  to  produce 
starvation  of  the  growth  by  cutting  off  the  blood  supply.  In  this  he 
was  unsuccessful,  as  the  boy  died  on  May  17th,  108  days  from  the 
date  of  the  removal  of  the  tumor  from  the  brain.  No  post-mortem 
examination  was  made  by  the  physician  then  in  attendance,  and  I 
did  not  learn  of  his  death  until  some  days  after  the  funeral,  and  too 
late  to  make  an  attempt  to  procure  one. 

Remarks  by  Dr.  Burr. 

"I  saw  him  again  two  days  ofter  operation.  His  condition  was 
excellent.  He  was  free  from  headache,  bright  and  cheerful.  There 
was  neither  anaesthesia  nor  palsy  of  either  arm  or  leg.  On  March  12th 
he  walked  to  my  office  and  still  was  in  excellent  condition,  except  for 
a  slight  rheumatic  wryneck,  which  passed  away  in  a  few  days.  The 
tumor  had,  however,  already  begun  to  grow  again,  and  I  advised 
against  operating  a  second  time.  When  I  first  saw  him  the  diagnosis 
of  tumor  of  the  brain  was  not  difficult,  but  I  was  in  error  as  to  its 
nature.  I  thought  it  was  most  probably  an  osteosarcoma;  it  was  an 
endothelioma. 

"There  is  not  the  slightest  doubt  that  Dr.  Taylor's  operation  not 
only  prolonged  the  boy's  life,  but  gave  him  a  period  of  entire  relief 
from  very  serious  symptoms.  Had  he  not  been  operated  on  I  am 
sure  he  would  have  died  a  few  days  after  my  first  examination. 

"  The  tumor,  of  course,  affected  only  the  prefrontal  lobe.  It  pushed 
aside  but  did  not  penetrate  the  brain  mass;  it  was  not  an  infiltrating 
growth.  Whatever  relation  there  may  be  between  the  prefrontal 
lobes  and  mental  processes,  this  case  proves  that  there  may  be 
serious  and  rapidly  increasing  pressure  on  the  right  prefrontal  lobe 
without  any  mental  symptoms  whatever." 

Pathological  Report  by  Dr.  D.  J.  McCarthy. 

"Sections  were  cut  from  the  tumor  mass,  the  dura,  and  the  bone. 
Sections  of  the  dura  and  its  free  edges  showed  the  connective-tissue 
nuclei  larger  than  normal,  but  there  was  no  evidence  of  tumor-cell 
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infiltration.  Sections  of  bone  over  the  tumor  showed  a  sclerated 
condition  of  the  bone  with  absence  of  diploe,  but  there  was  no  evi- 
dence of  a  maUgnant  condition  of  the  bone  tissue.  The  sections 
from  the  tumor,  and  also  sections  cut  through  both  the  tumor  and 
the  dura,  showed  a  tumor  formation  evidently  starting  from  the 
meninges.  The  cells  were  arranged  in  rows  following  a  racemose 
arrangement,  and  were  in  close  contact  with  the  interstitial  tissue. 
Two  types  of  cell  were  present:  a  large  cell  with  small  nucleus  and 
relatively  larger  quantity  of  cell  body,  and  a  small  round  cell  in  the 
centre  of  the  cell  nests.  The  accumulations  of  cells  in  the  dura 
between  the  bands  of  connective  tissue  gave  somewhat  the  appear- 
ance of  scirrhus,  but  the  racemose  type  of  infiltration  following  the 
lymph  paths  and  the  arrangement  and  type  of  cell  lead  us  to  make 
a  diagnosis  of  endothelioma  starting  from  the  meninges." 


A  REPORT  OF  FIVE  CASES  OF  TUMOR  OF  THE  BRAIN, 
WITH  OPERATION.^ 

By  William  G.  Spiller,  M.D., 

ASSOCIATE    PROFESSOR    OF    NEUROLOGY    AND    PROFESSOR    OF    NEUROPATHOLOGY    IN    THE 
UNIVERSITY    OF   PENNSYLVANIA. 

During  my  recent  term  of  service  at  the  University  Hospital  five 
cases  of  tumor,  the  growths  being  situated  at  different  parts  of  the 
brain,  were  under  my  care,  and  in  all  operation  was  done  by  Dr. 
C.  H.  Frazier. 

The  first  case  was  one  of  multiple  sarcomatosis,  and  has  been 
reported  already  in  The  American  Journal  of  the  Medical 
Sciences,  July,  1903.  A  tumor  was  believed  to  be  in  the  cerebello- 
pontile  angle,  and  it  was  found  at  this  place.  INIultiple  sarcomata  of 
the  central  nervous  system  were  not  suspected  before  the  operation, 
because  they  did  not  cause. symptoms.  I  have  already  discussed  this 
case  and  shown  that  symptoms  of  these  numerous  growihs  were 
absent  because  the  tumors  were  so  soft  they  caused  no  pressure  and 
little  or  no  destruction  of  tissue.  This  case  is  referred  to  here  in 
connection  with  the  other  four,  because  all  five  cases  occurred  within 
a  few  months  and  in  the  same  service. 

Cas.e  II.  Tumor  of  the  motor  area,  correctly  localized  and  operated 
upon,  with  much  improvement  in  the  patient's  condition  during  a 
period  of  seven  weeks;  return  of  the  growth,  with  fatal  termination. — 
G.  K,  was  referred  to  me  by  Dr.  B.  Kohn,  April  21,  1903,  with  the 
following  notes: 

The  patient  denied  having  contracted  syphilis,  but  said  he  had  had 
gonorrhoea.    He  had  used  alcohol  formerly  to  excess.    He  had  had 

'  Read  before  the  College  of  Physicians  of  Philadelphia.  December  2, 1903. 
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headache  for  several  years,  but  the  pain  had  been  growing  worse 
since  last  summer,  and  had  been  especially  severe  during  the  previous 
two  weeks.  The  pain  was  more  or  less  over  the  whole  head,  but  was 
more  on  the  left  side,  especially  in  the  forehead,  and  was  more  severe 
at  night,  and  was  not  constant.  He  had  noticed  weakness  in  the 
right  arm  and  hand  for  about  two  months.  Since  December,  1902, 
he  had  had  convulsions — at  first  once  a  week,  but  lately  not  so  often, 
and  had  had  none  during  the  previous  two  weeks.  He  always  knew 
when  they  were  coming  on  by  a  twitching  in  the  right  eye  for  about 
five  minutes  before  the  spasms  developed.  The  attack  began  with  a 
peculiar  sound  in  the  throat,  the  eyeballs  then  rolled  about,  and  the 
right  arm  and  hand  became  implicated  in  the  convulsive  movements. 
Sometimes  the  right  lower  limb  was  affected,  but  never  the  left  side. 
Consciousness  was  not  lost,  and  the  man  did  not  fall  into  sleep  after 
the  convulsions.  The  attacks  occurred  usually  when  the  man  was 
awake,  but  several  times  while  he  was  asleep.  The  convulsions 
lasted  about  three  minutes;  sometimes  longer.  The  patient  had 
noticed  for  about  a  month  that  he  had  difficulty  in  speech,  but  his 
family  had  observed  the  indistinctness  of  speech  only  for  about  five 
to  seven  days.    The  disturbance  of  speech  was  purely  motor  in  type. 

The  right  eye  had  been  weeping  for  three  weeks.  He  had  noticed 
dimness  of  vision,  especially  in  the  right  eye,  for  some  time.  Men- 
tality was  sluggish  and  memory  was  poor.  He  had  no  delusions, 
no  nausea,  no  vomiting,  no  incontinence  of  urine,  no  paraesthesia, 
and  no  pain  except  in  the  head. 

A  partial  paralysis  of  the  right  side  of  the  face  had  not  been  noticed 
by  the  family.  The  nasolabial  groove  was  less  distinct  on  the  right 
side.  He  could  not  whistle  well,  and  could  not  draw  up  the  right 
corner  of  the  mouth  so  well  as  the  left.  He  was  able  to  wrinkle  the 
forehead  and  close  the  eyelids  perfectly.  The  tongue  when  pro- 
truded deviated  to  the  right.  The  pupils  were  equal,  and  the  light 
response  was  preserved,  but  was  slow  on  the  right  side.  Local  ten- 
derness of  the  scalp  to  percussion  was  not  obtained.  The  patellar 
reflexes  were  increased.  Station  was  very  poor,  and  the  man  was 
not  able  to  stand  without  support.  The  right  arm  and  hand  were 
very  weak  and  the  grasp  was  poor. 

Dr.  Kohn  said  that  he  had  noticed  an  appreciable  increase  in  the 
aphasia  and  loss  of  power  since  he  first  saw  the  patient,  one  week 
previous.    He  could  then  stand  and  walk  without  support. 

My  notes,  made  April  25th,  are  as  follows: 

The  patient  is  unable  to  give  his  history  because  of  partial  motor 
aphasia.  He  can  speak  some  words  and  give  his  name.  When 
asked  his  age  he  says  fifty-two.  He  is  unable  to  speak  an  entire 
sentence  correctly,  and  has  paraphasia.  He  understands  all  that  is 
said  to  him.  He  says  that  he  has  severe  headache,  that  it  is  constant, 
and  places  his  hands  over  the  forehead  and  over  the  occipital  region. 
He  seems  to  be  unable  to  read  at  all.     He  wrinkles  his  forehead 
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equally  well  on  the  two  sides;  shuts  his  eyes  tightly  and  equally  well 
on  both  sides.  The  right  side  of  the  face  in  the  lower  distribution  of 
the  seventh  ner\e  is  paretic.  The  tongue  when  protruded  de^^ates 
a  little  to  the  right.    No  tenderness  is  felt  on  percussion  of  the  scalp. 

The  right  upper  limb  is  very  paretic.  The  grasp  of  the  right  hand 
is  very  feeble.  The  biceps  tendon  reflex  on  each  side  is  about  normal ; 
the  triceps  tendon  reflex  is  not  obtained  on  either  side.  Sensation 
for  touch  and  pain  is  preserved  in  the  right  upper  limb.  The  muscles 
of  the  right  forearm  and  hand  are  more  wasted  than  those  of  the  left. 

The  right  lower  limb  is  very  paretic.  He  is  able  to  flex  the  Hmb 
at  the  hip  and  knee.  The  patellar  reflex  is  prompter  on  the  left  side 
than  on  the  right,  and  yet  it  is  a  httle  below  normal  on  the  left  side. 
Ankle  clonus  is  not  present  on  either  side.  The  Achilles  jerk  also  is 
weaker  on  the  right  side  and  about  normal  on  the  left  side.  The 
Babinski  reflex  is  not  obtained  on  either  side,  the  toes  being  flexed 
on  irritation  of  the  sole  of  the  foot.  Sensation  for  touch  and  pain 
is  normal  in  the  lower  limbs.  In  walking  he  drags  the  right  lower 
limb  and  allows  the  right  upper  limb  to  hang  at  the  side  of  his  body. 

April  27th.  Percussion  of  the  head  does  not  give  positive  results. 
He  has  no  loss  of  stereognostic  perception.  He  denies  positively  a 
syphihtic  infection  and  says  he  has  not  had  dizziness. 

The  report  of  the  ophthalmologic  examination,  April  25th,  in 
Dr.  de  Schweinitz's  service,  by  Dr.  E.  A.  Shumway,  is  as  follows: 
Vision,  R.  E.,  6/150;  L.  E.,  3/150.  Pupils:  reaction  very  prompt. 
Muscle  balance :  rotation  of  eyeballs  seems  unlimited  in  all  directions. 
Eye-grounds:  the  left  eye  shows  some  fulness  of  central  l^inph 
sheaths;  the  lower  inner  margins  of  the  ner\e  are  slightly  veiled, 
but  there  is  no  other  lesion.  The  right  eye  has  entirely  normal 
eye-ground.  Hj^rmetropia  of  about  5  D.  in  each  eye.  Impos- 
sible to  obtain  fields  on  account  of  mental  condition.  Visual  acuitv, 
for  the  same  reason,  very  uncertain. 

The  report  of  the  urinary  examination,  made  April  29th,  was 
cloudy;  alkaUne;  specific  gravity,  1024;  albumin,  a  trace;  sugar 
negative;  phosphates;  few  epitheHal  cells  and  leukocytes. 

My  notes,  made  April  30th,  are  as  follows:  The  man's  account 
of  himself  is  reliable,  and  he  says  positively  that  his  con\'ulsions  have 
been  confined  to  the  right  side  of  his  face  and  right  upper  limb,  and 
that  the  right  lower  limb  has  not  been  affected.  The  motor  aphasia 
to-day  is  much  greater  than  at  any  time  since  he  has  been  in  the 
hospital.  The  right  patellar  reflex  is  a  little  below  normal,  and  the 
left  is  about  normal.  Bakinski's  reflex  is  absent  on  each  side,  as  on 
each  side  the  toes  are  distinctly  flexed. 

On  May  1st  I  noted  that  the  motor  aphasia  seemed  to  be  more 
pronounced.  The  right  patellar  reflex  was  about  normal,  and  there 
seemed  to  be  a  shght  indication  of  the  Babinski  reflex  on  the  right 
side — I.  e.,  the  smaller  toes  on  the  right  side  were  extended  two  or 
three  times  in  repeated  attempts  to  obtain  this  reflex,  but  the  big 
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toe  was  not  moved.  When  a  board  containing  movable  letters  was 
shown  to  the  patient  he  was  able  to  pick  out  six  or  severt  letters  cor- 
rectly on  command,  and  he,  therefore,  was  not  letter-blind.  He 
said  he  had  had  very  little  headache  on  the  right  side  of  the  head 
and  that  his  headache  had  been  especially  severe  in  the  left  frontal 
region. 

Dr.  de  Schweinitz  examined  the  eyes  on  this  date,  and  reported 
that  the  condition  in  the  left  eye-ground  could  not  be  considered 
positively  a  beginning  choked  disk,  but  that  it  was  suggestive,  and 
within  six  months  choked  disk  might  be  pronounced. 

The  patient  was  agraphic. 

A  diagnosis  of  tumor  of  the  lower  left  motor  area  was  made.  It 
was  supposed  to  affect  Broca's  area  by  pressure,  or  to  invade  it 
slightly,  inasmuch  as  the  motor  aphasia  was  incomplete.  The  oper- 
ation was  done  May  2,  1903,  and  a  tumor  was  foimd  in  the  opening 
of  the  skull,  and  was  removed.  Microscopic  examination  showed 
it  to  be  a  small  spindle-cell  sarcoma. 

On  May  5th,  three  days  after  the  operation,  my  notes  were  as  fol- 
lows: The  man  can  reply  to  questions,  but  still  has  much  motor 
aphasia,  and  more  than  he  had  before  the  operation.  The  paresis 
in  the  lower  distribution  of  the  right  seventh  nerve  and  in  the  right 
upper  and  lower  limbs  is  nearly  the  same  as  before  the  operation. 
He  has  no  word-deafness.  His  general  health  is  good,  and  he  is  very 
cheerful.  The  patellar  reflex  on  each  side  is  a  little  below  normal. 
Ankle  clonus  is  not  present  on  either  side.  Achilles-tendon  reflex 
is  about  normal  on  each  side.  Babinski's  reflex  is  not  present  on 
either  side,  and  the  toes  are  distinctly  flexed.  The  biceps  tendon, 
triceps  tendon,  and  wrist  reflexes  are  much  diminished  on  each  side. 
Stereognostic  perception  in  the  right  hand  is  much  impaired;  but 
this  may  be  the  result  of  motor  weakness. 

By  the  end  of  May  the  man  was  able  to  be  out  of  bed,  and  walked 
about  the  ward  without  assistance.  He  improved  steadily,  the  right 
hemiparesis  almost  disappeared,  his  speech  improved,  his  headache 
ceased,  his  cheerfulness  was  very  marked,  and  he  seemed  to  be 
almost  entirely  well.  On  June  20th  he  had  a  severe  convulsion, 
involving  the  whole  right  side  of  the  body,  and  he  became  paralyzed 
on  the  right  side,  but  he  soon  regained  some  power  in  the  j)aralyzed 
limbs.  About  July  7th  signs  of  right-sided  pneumonia  developed. 
By  July  16th  the  right  upper  and  lower  limbs  had  become  completely 
paralyzed  and  speech  was  much  affected. 

July  25ih.  He  has  great  difficulty  in  swallowing,  and  is  completely 
paralyzed  in  the  right  upper  and  lower  Hmbs.  He  can  say  only  a 
few  words,  and  these  indistinctly.  The  biceps  and  triceps  tendon 
jerks  on  the  right  side  are  a  little  prompter  than  normal.  The  patellar 
reflex  is  about  normal  on  the  left  side,  but  a  little  diminished  on  the 
right  side.  Ankle  clonus  and  Babinski's  reflex  are  not  present  on 
either  side.    Stereognostic  perception  and  sense  of  position  cannot 
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be  determined,  because  of  the  difficult\  in  getting  the  man  to  respond. 
Sensation  for  pain  is  present  in  all  parts  of  the  body.  The  face  is 
very  slightly  affected  on  the  right  side,  and  the  tongue  is  protruded 
straight. 

The  man's  general  condition  did  not  permit  a  second  operation. 
He  died  July  26th  with  signs  of  pneumonia ;  but  as  the  lungs  could 
not  be  examined  at  the  necropsy,  we  were  in  doubt  whether  he  had 
pneumonia  or  a  tumor  of  the  lung. 

A  necropsy  was  obtained,  but  permission  was  given  for  removal 
of  only  the  brain  and  spinal  cord.  A  tumor  was  found  in  the  posterior 
part  of  the  left  second  frontal  convolution,  extending  into  the  middle 
of  the  precentral  convolution  and  the  upper  part  of  Broca's  area. 
The  growth  was  infiltrating  and  at  no  part  sharply  defined  from 
the  surrounding  tissue.  It  was,  as  already  said,  a  small  spindle-cell 
sarcoma.  A  small  tumor  about  the  size  of  a  pea  was  found  also  on 
the  right  sixth  cervical  anterior  root. 

This  case  was  seen  in  consultation  by  Dr.  Mills,  and  he  was  also 
[^resent  at  the  operation. 

Case  III.  Suhcorfical  tumor,  outer  edge  of  tumor  1.5  cm.  below  the 
surface  of  the  brain  and  within  the  white  matter.  Correctly  localized 
as  regards  the  portion  of  the  brain  affected,  bid  not  found  at  the  opera- 
tion because  of  its  deep  situation  leithin  the  s^ibstance  of  the  brain. — 
T.  S.,  a  male,  aged  fortv-seven  vears,  was  referred  to  me  bv  Dr.  I/. 
J.  Burns,  Aprir27,  1903. 

The  man  said  he  had  contracted  syphilis  twenty-eight  years  pre- 
vious. He  had  had  a  chancre,  followed  by  sore  throat  and  alopecia. 
He  was  married  and  had  eight  children  living.  His  wifesaid  that  most 
of  them  were  unhealthy  and  were  antemic.  The  wife  had  had  four 
miscarriages.  The  man  had  had  constant  general  headache  during 
many  years,  but  had  had  what  he  called  "painful  headache,"  cor- 
fined  to  the  left  side  of  his  face  and  head,  during  the  last  five  years. 
He  had  paralysis  of  the  right  internal  rectus;  but  this,  he  said,  had 
been  present  for  eight  years.  Since  February  22,  1903,  he  had  had 
convulsions,  confined  to  the  left  .side  of  the  face  and  left  upper  hnib. 
The  convulsions  always  began  in  the  lower  part  of  the  face,  with  a 
drawing  sen.sation;  then  the  jaws  became  locked,  and  the  spasm 
( xtended  to  the  upper  distribution  of  the  left  seventh  nerve.  After 
the  spasm  in  the  face  had  reached  its  height,  twitching  of  the  left 
thumb  was  observed,  and  .sometimes  the  left  hand  was  forcibly 
rotated  inward  at  the  wrist.  The  left  lower  limb  was  never  impli- 
cated in  the  convulsion.  He  had  not  lost  consciousness  more  than 
once.  The  attacks  lastetl  about  three  minutes.  He  had  had  as  many 
as  thfee  or  five  in  one  day.  When  the  attacks  occurred  he  was  unable 
to  speak.  He  had  attacks  in  which  the  s{)eech  became  thick  and 
convulsions  did  not  occur.  The  warning  was  always  a  creeping 
sensation  in  the  left  lower  jaw.  He  did  not  have  nausea,  vomiting, 
or  dizziness.    He  complained  of  general  weakness,  but  there  was  no 
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objective  weakness  detectable  except  in  the  lower  part  of  the  left  side 
of  the  face.  The  biceps  tendon  and  triceps  tendon  and  wrist  reflexes 
of  the  upper  limbs  were  about  normal.  The  patellar  reflex  was 
almost  normal  on  each  side.  The  Achilles  jerk  was  prompt  on  each 
side,  but  a  little  more  so  on  the  left  side.  Ankle  clonus  and  the 
Babinski  reflex  were  not  obtained  on  either  side.  The  stereognostic 
perception  was  good  in  each  hand.  He  had  complained  of  a  sensa- 
tion of  itching  for  years.  His  speech  had  been  getting  thicker  during 
the  previous  two  weeks.  He  had  no  tenderness  on  percussion  of  the 
scalp. 

An  examination  of  the  eyes  by  Dr.  W.  C.  Posey,  April  28,  1 903, 
gave  the  following  results: 

O.  D.  inward  motion  abolished  beyond  the  median  line.  Down- 
ward motion  extremely  limited,  even  down  and  out.  External  motion 
fully  preserved.  Upward  motion  lost.  O.  D.  does  not  leact  to  light 
or  in  accommodation.  O.  S.  does  react  to  light,  but  slowly  in  accom- 
modation. Disks  somewhat  gray  in  their  deeper  layers.  Vision: 
O.  D.  5/12??;  O.  S.  5/5?? 

The  man  was  admitted  to  the  University  Hospital,  and  while  there 
a  convulsive  attack  was  seen  by  Dr.  Willetts.  It  began  with  a  creep- 
ing sensation  in  the  left  lower  jaw;  this  was  followed  by  twitching 
of  the  left  platysma  and  of  the  left  angle  of  the  mouth.  The  entire 
left  side  of  the  face  was  drawn  up,  and  the  spasm  was  tonic.  Flexion 
of  the  left  thumb  also  was  observed. 

The  report  of  the  ophthalmic  examination  by  Dr.  E.  A.  Shumway, 
May  26,  1903,  was  as  follows: 

Ophthalmic  diagnosis:  Paralysis  of  third  nerve  O.  D.;  paresis  of 
fourth  nerve.  Partial  retention  of  motion  of  eyelid ;  gray  degeneration 
of  optic  nerves;  sheaths  full. 

Vision:  R.  E.,  6/12??;  L.  E.,  6/7.5?  A.  R.  E.  2  D.,  p.p.  18  cm.; 
A.  L.  E.  0.75,  p.p.  22  cm. 

Pupils:  O.  D.  pupil  dilates  to  7  mm.  No  response  of  iris  to  light 
or  in  accommodation.  O.  S.  pupils  responds  sluggishly  to  both  light 
and  accommodation.  O.  D.  lid  droops  slightly;  movement  inward 
entirely  abolished;  secondary  contracture  of  external  rectus,  so  that 
eye  can  hardly  be  brought  to  median  line.  Downward  and  upward 
motion  lost,  except  slight  down  and  out  (fourth).  O.  S.  movement 
good. 

Eyegrounds:  Media  transparent;  nerves  show  decided  fulness  of 
perivascular  lymph  sheaths;  gray  atrophy  of  nerve, 

Dr.  Harland  reported  that  there  was  no  involvement  of  the  larynx, 
but  the  soft  palate  and  pharyngeal  constrictors  (right  side)  seemed 
partially  paralyzed. 

On  June  5,  1903,  another  examination  was  made.  The  tongue 
was  protruded  straight,  and  showed  no  tremor  and  no  atrophy.  The 
nasolabial  fold  on  the  right  side  was  more  distinct  than  on  the  left 
side.     When  the  mouth  was  opened  the  teeth  were  not  shown  as 
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distinctly  on  the  left  side  as  on  the  right.  The  patient  could  not 
draw  up  the  left  corner  of  the  mouth  alone  at  all,  but  could  draw 
up  the  right  corner. 

Resistance  to  passive  movements  in  the  left  upper  limb  was  pos- 
sibly not  so  good  as  in  the  right.  The  grip  of  the  left  hand  was 
weaker  than  that  of  the  right,  and  the  left  thumb  was  especially 
weak.  The  biceps  tendon,  triceps  tendon,  and  wrist  reflexes  were 
about  normal  in  each  upper  hmb. 

Resistance  to  passive  movements  in  the  lower  limbs  was  about 
equal  on  the  two  sides.  The  patellar  reflex  was  prompt  on  each  side 
and  equal  on  the  two  sides.  The  Achilles  jerks  were  present  and 
normal.  Flexion  of  the  toes  occurred  on  irritation  of  the  sole  of  the 
foot. 

The  left  thumb  felt  numb,  and  the  sense  of  position  in  the  left 
thumb  was  much  impaired,  and  the  thumb  was  distinctly  weak  in 
resisting  passive  movements.  Tactile  and  pain  sensations  were  im- 
paired in  the  left  upper  limb,  and  stereognostic  perception  was  affected 
in  the  left  hand.  He  called  a  dollar  fifty  cents,  a  twenty-five- cent 
piece  a  nickel.  No  impairment  of  stereognostic  perception  was  de- 
tected in  the  right  hand.  Sensation  for  touch,  pain,  and  temperature 
was  not  so  distinct  in  the  lower  part  of  the  left  side  of  the  face  as 
in  the  right  side.  He  called  a  pinprick  sometimes  a  touch.  The 
sensation  of  the  upper  part  of  the  left  side  of  the  face  was  normal. 
He  felt  a  pinprick  less  on  the  left  side  of  the  tongue,  left  side  of  the 
mouth  and  nose,  and  complained  of  a  numb  sensation  in  the  lower 
part  of  the  left  side  of  the  face  hke  that  in  the  left  thumb. 

Gait  and  station  were  normal,  even  with  eyes  shut. 

A  note  was  made  that  until  the  last  two  or  three  weeks  his  con- 
vulsions had  always  commenced  in  the  lower  left  side  of  the  face, 
and  from  here  had  extended  to  the  neck,  forehead,  and  eyeballs. 
Within  the  past  two  or  three  weeks,  in  five  or  six  attacks,  the  con- 
vulsions had  commenced  in  the  thumb  of  the  left  hand,  and  had  not 
extended  farther  than  the  wrist. 

While  under  my  care  he  had  received  mercurial  inunctions  and 
iodide  of  potassium  until  gastric  symptoms  developed. 

A  diagnosis  of  tumor  of  the  right  lower  parietal  and  motor  areas 
was  made,  because  of  the  impairment  of  sensation  in  the  lower  left 
side  of  the  face  and  in  the  left  upper  limb,  and  because  of  the  impair- 
ment of  stereognostic  perception  and  sense  of  position  in  the  left 
hand.  The  left  lower  limb  was  so  little  affected  that  the  lesion  was 
not  believed  to  he  high  in  the  cerebral  hemisphere  nor  to  implicate 
the  motor  fibres  of  the  lower  limb  in  their  passage  to  the  internal 
capsule.  Because  of  the  convulsive  movements  of  the  left  side  of 
the  face  and  of  the  left  hand  the  tumor  was  believed  to  be  cortical. 
An  operation  was  performed  by  Dr.  Frazier  June  5,  1903;  but, 
although  a  large  opening  was  made,  no  lesion  sufficiently  intense 
to  explain  the  symptoms  was  found. 
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An  examination  made  June  23d,  eighteen  days  after  the  opera- 
tion, showed  that  the  left  upper  li.mb  was  almost  completely 
paralyzed.  He  could  raise  the  left  hand  a  little  from  the  trunk 
while  in  bed.  The  grasp  of  this  hand  was  very  feeble.  He  could 
flex  the  left  forearm  slightly  on  the  arm.  The  left  upper  limb  was 
very  flaccid.  The  biceps  tendon  and  triceps  tendon  reflexes  on  the 
left  side  were  a  little  exaggerated.  The  left  lower  limb  was  moved 
voluntarily  and  freely.  The  lower  distribution  of  the  left  facial 
nerve  was  completely  paralyzed,  but  the  upper  distribution  was  only 
slightly  affected.  The  intelligence  was  good.  The  right  side  of  the 
body  was  not  affected. 

The  man  had  convulsions  after  the  operation,  and  one  of  these 
was  witnessed  by  Dr.  C.  K.  Mills  and  myself,  but  the  dictated  notes 
were  lost.  My  recollection  is  that  they  were  typically  Jacksonian 
in  type  and  were  on  the  left  side. 

Dr.  de  Schweinitz  examined  the  eyes  July  6th,  and  reported :  O. 
D.,  oculomotor  palsy;  gray  disk,  with  distention  of  the  central  lymph 
sheath,  no  neuritis.  O.  S.,  external  muscles  apparently  normal;  no 
neuritis. 

He  was  examined  on  July  8th  by  Dr.  Frazier  and  myself.  The 
mental  condition  was  bad.  He  did  not  recognize  anyone.  He  did 
not  reply  intelligently  to  questions.  The  right  pupil  was  much  larger 
than  the  left.  He  had  become  emaciated  since  the  operation.  The 
left  upper  and  lower  limbs  were  completely  paralyzed.  When  the 
left  limbs  were  stuck  with  a  pin  they  were  not  moved ;  but  the  move- 
ments of  the  right  limbs  when  the  left  limbs  were  irritated  showed 
that  the  pain  sensation  was  preserved  in  the  latter.  The  left  side 
of  the  face  was  only  partially  paralyzed.  We  could  not  determine 
by  sticking  the  face  with  a  pin  whether  the  upper  distribution  of  the 
left  seventh  nerve  was  affected  or  not.  The  left  limbs  were. flaccid. 
The  patellar  and  Achilles  tendon  reflexes  were  diminished  on  each 
side  equally,  but  were  not  lost.  The  biceps  tendon  and  triceps  ten- 
don reflexes  were  also  much  impaired. 

On  July  9th  Cheyne-Stokes  breathing  was  observed,  and  the  man 
was  unconscious.    He  died  on  the  afternoon  of  July  9th. 

We  had  hoped  to  have  a  second  operation.  I  felt  sure  that  a  lesion 
must  be  present  in  the  area  previously  exposed,  but  the  man's  general 
condition  was  such  that  we  could  not  feel  justified  in  attempting 
another  operation,  especially  as  a  very  careful  examination  of  the 
brain  had  been  made  at  the  first  examination. 

At  the  necro})sy  a  tumor  was  found  beneath  the  cortex,  its  central 
portion  being  below  the  right  middle  motor  area.  Its  outer  border 
was  1.5  cm.  below  the  surface  of  the  brain.  The  lower  portion  of 
the  tumor  was  softened.  The  growth  extended  downward  only  as 
far  as  the  upper  level  of  the  caudate  nucleus,  and  at  no  place  did  it 
extend  to  the  cortex.  A  line  drawn  across  the  brain  from  the  fissure 
of  Rolando  would  pass  directly  through  the  centre  of  the  tumor.    In 
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transverse  direction  the  tumor  measured  4  cm.,  and  from  before 
backward  5  cm.  Microscopic  examination  showed  it  to  be  a  mixed 
sarcoma,  consisting  of  round  and  small  spindle  cells. 

Case  IV.  Multiple  tuberculous-  tumors  (meningiie  en  plaque)  of 
the  parietal  lobe,  correctly  localized  and  exposed  at  operation;  removal 
of  growths  impossible. — F.  F.  was  referred  to  me  May  26,  1903,  by 
Dr.  Theodore  B.  Appel,  of  Lancaster,  Pa.,  with  the  followang  notes: 

The  patient,  a  white  man,  aged  thirty-one  years,  had  been  married 
some  years,  and  had  no  children.  The  family  history  was  obscure. 
The  mother  was  alive  and  well.  F.  was  splendidly  developed  physi- 
cally, and  had  never  been  sick  before  the  summer  of  1898,  when  he 
was  taken  ill  in  Florida  while  serving  as  a  volunteer,  and  was  sent 
North.  He  was  confined  for  six  weeks  in  a  Philadelphia  hospital 
with  typhoid  fever  and  malaria.  He  recovered  completely,  and  be- 
came a  barkeeper  in  Lancaster.  He  acquired  the  reputation  of  being 
able  to  drink  more  and  mix  his  drinks  more  than  any  man  of  his  age. 
About  July  1,  1902,  he  was  taken  ill  with  what  his  physician  diag- 
nosed as  tvphoid  fever.  He  had  a  low  fever  for  twelve  weeks,  never 
reaching  101°  F.,  not  accompanied  by  headache,  intestinal  disturb- 
ance, nor  a  great  amount  of  depression.  He  was  never  the  same 
man  after  this  attack,  though  he  went  back  to  his  work  and  returned 
to  his  habits  as  regards  alcohol.  He  had  been  free  sexually,  but 
denied  ha^^ng  contracted  any  venereal  disease.  After  working  for 
four  weeks  he  was  confined  to  his  bed  for  five  days  with  an  attack 
of  influenza.  This  was  followed  by  recurrent  headaches,  becoming 
more  and  more  severe,  and  both  frontal  and  occipital.  These  head- 
aches occurred  every  two  or  three  days  and  lasted  about  twelve 
hours.  The  day  following  he  usually  felt  well.  About  December  1st, 
while  asleep,  he  had  a  rather  severe  left-sided  convulsion,  lasting 
al)out  ten  minutes.  He  came  out  of  it  somewhat  dazed,  but  after  a 
few  minutes  dressed  and  went  to  work.  The  next  evening  he  had 
another  convulsion,  involving  the  entire  left  side,  and  after  this  he 
remained  in  a  stupor  about  three  hours.  These  convulsions,  as  well 
as  all  he  has  had,  came  without  warning.  He  was  still  able  to  attend 
to  his  work,  and  about  January  3d,  while  coming  out  of  a  saloon,  he 
slipped  and  fell,  cutting  his  head  over  the  external  angle  of  the  left 
eve.  He  was  unconscious  about  two  hours,  and  he  may  have  had  a 
third  convulsion,  as  the  next  morning  he  had  partial  loss  of  power 
in  the  .left  arm.  The  following  week  he  had  a  very  severe  convulsion 
of  a  similar  character,  lasting  about  half  an  hour,  and  followe<l  by 
>till  more  loss  of  power  in  the  left  arm.  On  March  2d  he  had  a 
peculiar  staring  look  and  rather  slow,  monotonous  s}>eech.  His 
patellar  reflexes  were  very  much  exaggerated  and  the  tonicity  of 
the  muscles  on  the  left  side  was  increase<l.  After  walking  a  short 
distance  he  had  a  tendency  to  l)end  backward,  and  he  would  prop 
himself  against  a  convenient  pole  or  wall  until  he  had  rested.  He 
had  decided  loss  of  motion  in  the  arm,  but  he  could  use  it  better 
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than  he  had  done  a  month  previous.  He  showed  no  signs  of 
syphilis. 

On  March  25th  he  had  a  fourth  severe  convulsion,  limited  to  the 
left  side,  and  followed  by  loss  of  power  in  the  leg  and  left  side  of 
the  face.  Examination  showed  chronic  inflammation  of  the  optic 
nerves — more  on  the  left  side.  He  had  some  paralysis  in  the  left 
side  of  the  palate  and  throat  muscles.  He  then  was  confined  to  bed. 
About  April  10th  he  had  another  convulsion,  which  left  him  with 
the  left  side  of  his  thorax  absolutely  paralyzed  and  an  increased 
spasticity  of  arm  and  leg.  His  mental  powers  had  steadily  deterio- 
rated, and  occasionally  he  had  visual  hallucinations,  and  usually  was 
like  a  child.  His  appetite  was  excessive.  He  had  not  had  vomiting 
or  fever.  Occasionally  he  had  involuntary  evacuations  of  the  bladder 
and  he  complained  frequently  of  cramp-like  pains  in  the  spastic 
muscles  of  the  leg  and  arm.  The  movement  of  the  left  thorax  was 
very  limited.  Sensation  for  touch  and  pain  was  normal.  The 
muscles  of  the  left  hand  were  slightly  atrophied. 

While  under  the  charge  of  Dr.  Appel  he  was  treated  with  iodide 
and  mercury  until  he  developed  coryza,  sore  throat,  etc. 

I  first  saw  F.  F.  June  6,  1903.  He  had  then  just  arrived  from 
Lancaster.  He  had  a  staring  expression,  suggestive  of  brain  tumor; 
his  intellect  was  much  clouded,  but  he  understood  simple  questions, 
and  replied  to  them  correctly.  3  +2  he  said  =6.  8  —  2  =  6;  8  —  4 
=  4.  His  speech  was  thick  and  somewhat  difficult  to  understand. 
His  breath  was  offensive.  He  could  move  his  head  freely  from  side 
to  side.  The  masseter  muscle  contracted  firmly  on  each  side.  It 
was  difficult  to  get  him  to  draw  up  either  corner  of  the  mouth,  and 
it  was  difficult  to  say  whether  or  not  the  muscles  about  the  corner 
of  the  mouth  were  weak,  as  he  would  not  separate  his  lips.  The 
tongue  was  protruded  straight;  it  was  not  atrophied  and  showed  no 
fibrillary  tremor.  The  movements  of  the  eyeballs  were  normal. 
Hearing  was  not  determined,  on  account  of  the  patient's  stupor. 
He  did  not  appear  to  be  word-deaf. 

The  grasp  of  the  left  hand  was  fair,  but  not  normal,  and  a  little 
better  than  that  of  the  right  hand.  Resistance  to  passive  movement 
in  both  upper  hmbs  was  fair,  but  not  normal.  The  muscles  on  the 
extensor  surface  of  each  forearm  were  somewhat  atrophied.  The 
biceps  and  triceps  tendon  reflexes  and  wrist  reflexes  were  a  little 
exaggerated  on  each  side,  but  distinctly  more  so  on  the  right  side 
than  on  the  left.  His  answers  regarding  sensation  were  not  reliable, 
and  yet  when  the  upper  limbs  were  stuck  with  a  pin  he  made  an  effort 
to  move  them.  The  left  upper  limb  was  somewhat  spastic;  the 
right  was  not. 

The  left  side  of  the  thorax  was  flat  and  moved  very  little  in  respira- 
tion. Dulness  on  percussion  was  obtained  over  the  upper  part  of 
the  left  thorax.  A  cardiac  pulsation  and  thrill  were  felt  in  the 
left  second  intercostal  space.     A  murmur  also  was  heard  at  this 
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place,  and  was  presystolic  in  time.  Pulse  was  rapid,  112,  and 
regular. 

The  movements  of  the  lower  limbs  were  very  weak;  those  of  the 
left  lower  limb  more  so  than  those  of  the  right.  The  lower  Umbs 
appeared  to  be  weaker  than  the  upper.  He  could  draw  up  the  right 
lower  limb  with  difficulty,  but  could  not  draw  up  the  left  at  all,  and 
merely  raised  this  limb  from  the  bed.  He  was  able  to  put  both  upper 
limbs  above  his  head.  The  lower  Umbs  were  emaciated,  and  the  left 
was  very  spastic  and  distinctly  more  so  than  the  left  upper  limb. 
The  right  lower  limb  was  a  little  spastic,  but  not  nearly  so  much  so 
as  the  left.  The  patellar  reflex  was  exaggerated  on  each  side.  The 
Achilles  jerk  was  exaggerated  on  the  left  side.  The  Babinski  reflex 
was  not  obtained  on  the  left  side;  the  big  toe  did  not  move  at  all, 
and  the  other  toes  were  flexed.  The  Babinski  reflex  was  obtained  on 
the  right  side,  and  the  big  toe  was  moved  slowly  and  distinctly  up- 
ward. The  man  was  unable  to  stand  even  with  support,  as  his  legs 
were  flexed  on  the  thighs  and  the  thighs  on  the  abdomen.  A  bedsore 
was  present  over  the  sacrum, 

I  was  informed  by  Dr.  Appel  that  the  man  had  lost  power  first  in 
his  left  upper  Jimb.  Each  convulsion  began  in  the  left  upper  limb; 
the  eyes  were  turned  to  the  left,  and  the  face  was  contracted  on  the 
left  side.  The  left  lower  limb  was  never  involved  in  the  spasm  until 
after  the  upper  limb. 

June  9th.  Dr.  Shumway  reported  as  follows:  Beginning  optic 
lieuritis;  more  decided  in  the  left  eye,  in  which  the  nerve  shows  some 
swelling.    Nerve  edges  are  obscured.    Moderate  tortuosity  of  veins. 

Stereognostic  perception  is  lost  in  the  left  hand  and  is  normal  in 
the  right  hand.  He  is  unable  to  recognize  a  knife,  pencil,  or  key  with 
the  left  hand,  but  does  so  easily  with  the  right  hand.  Sense  of  position 
is  also  lost  in  the  left  hand,  and  is  normal  in  the  right  hand.  He  is 
unable  to  place  the  first  finger  of  the  right  hand  on  the  end  of  the 
first  finger  of  the  left  hand  if  the  eyes  are  clo.sed.  Pinprick  is  felt  in 
both  hands  and  forearms. 

The  left  lower  limb,  except  the  toes,  is  almost  entirely  paralyzed. 
Any  movement  of  this  Umb  causes  pain  in  the  knee,  and  the  knee 
is  swollen;  this  possibly  may  explain  why  the  weakness  is  greater 
than  it  was  a  few  days  ago.  The  patient  is  able  to  say  correctly  and 
without  hesitation  whether  the  big  toe  of  either  side  is  bent  up  or 
down;  therefore,  the  sense  of  position  in  these  toes  is  preserved. 

llth.  The  mental  condition  is  much  better;  he  replies  promptly 
to  questions  and  understands  better  what  is  said  to  him.  He  does 
lot  draw  up  either  comer  of  the  mouth  very  far,  but  he  seems  to  draw 
ip  the  left  corner  a  little  farther  than  the  right.  When  he  closes  his 
Byehds  he  has  a  peculiar  fluttering  of  the  upper  lids,  so  that  he  is 
inable  to  keep  the  lids  closed.  He  hears  a  low-ticking  watch  in  each 
ir  at  the  distance  of  about  four  inches.    The  grasp  of  each  hand  is 

;ble  and  about  equal  in  the  two  hands.    The  interossei  muscles  in 
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each  hand  are  somewhat  atrophied  and  about  equally  so.  The  biceps 
and  triceps  tendon  reflexes  and  wrist  reflexes  appear  to  l)e  a  little 
prompter  in  the  right  upper  limb  than  in  the  left.  Sensation  for 
touch  is  much  impaired,  but  not  lost  in  the  entire  left  upper  limb, 
including  a  part  of  the  left  shoulder.  Sensation  for  pain  is  almost 
normal  in  these  parts,  and  both  forms  of  sensation  are  normal  in 
the  right  upper  limb.  The  left  upper  limb  is  still  somewhat  spastic 
as  compared  with  the  right.  He  complains  of  tenderness  on  percus- 
sion in  a  spot  about  four  inches  directly  above  the  external  auditory 
meatus  (probably  the  right  side  was  meant).  It  is  impossible  to 
detect  any  change  in  the  note  in  auscultation  percussion  of  the  head. 

The  left  lower  limb  is  very  weak — much  weaker  than  the  left  upper 
limb — and  is  very  spastic.  The  right  lower  limb  is  apparently  nor- 
mal. The  patellar  reflex  is  much  exaggerated  on  each  side.  The 
Achilles  reflex  is  prompt  on  each  side.  The  Babinski  reflex  is  present 
on  the  right  side,  but  feeble,  and  is  not  present  on  the  left  side.  The 
lower  limbs  are  emaciated  and  equally  so.  Stereognostic  perception 
in  the  feet  is  uncertain.  Sensation  for  touch  and  pain  seems  to  be 
about  normal  in  the  lower  limbs  and  feet.  Ankle  clonus  is  not  ob- 
tained on  either  side.  The  patient  is  unable  to  stand  even  with 
assistance. 

14th.  Dr.  de  Schweinitz  reported  as  follows:  Double  optic  neu- 
ritis; 4  D.;  right  slight,  and  more  extended  in  O.  S.  Paresis  of  right 
external  rectus,  with  lateral  diplopia  in  right  field  and  nystagmic 
movement  on  right  outer  rotation.  Visual  fields  normal  with  hand. 
Convergence  near-point  poor.     O.  D.  diverges  first. 

I5th.  When  he  is  told  to  place  the  first  finger  of  the  right  hand  ujjon 
the  first  finger  of  the  left  hand  with  eyes  closed  he  seems  to  have  no 
idea  of  the  position  of  the  left  hand,  and  can  touch  his  fingers  only 
by  feeling  his  way  along  the  hand.  If  the  hand  of  the  examiner  be 
placed  near  the  patient's  left  hand  he  may  touch  the  former  and  think 
it  is  his  own  hand.  His  mental  condition  has  greatly  improved.  He 
has  no  hemianopsia.  The  left  lower  limb  he  can  move  with  more 
power  than  he  could  a  few  (lays  ago. 

19^^.  The  weakness  of  the  left  upper  limb  is  greater  to-day  than 
it  has  been  for  several  days,  and  the  mental  condition  is  not  so  good. 

22c?.  The  grasp  of  the  left  hand  is  more  feeble  than  it  has  been  since 
the  first  few  days  after  he  came  to  the  hospital.  The  movements  of 
the  left  fingers  are  awkward.  The  left  lower  and  upper  limbs  are 
spastic.  The  right  upper  limb  is  a  little  spastic.  The  biceps  and 
triceps  tendon  reflexes  and  wrist  reflexes  are  exaggerated  on  both 
sides.  Diarrhoea  is  severe  to-day.  Mercury  and  iodide  are  discon- 
tinued. 

Because  of  the  greater  weakness  in  the  left  lower  limb- as  com- 
pared with  the  left  upper  limb,  the  loss  of  stereognostic  perception 
and  of  the  sense  of  position  in  the  left  hand,  the  impairment  of  tac- 
tile sensation  with  preservation  of  pain  sensation  in  the  left  upper 
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limb,  the  ataxia  of  the  left  hand,  and  the  convulsive  movements  of 
the  left  side,  a  diagnosis  of  tumor  of  the  right  parietal  lol>e,  encroach- 
ing esjjecially  upon  the  centre  for  the  lower  limb,  was  made.  An 
operation  was  done  by  Dr.  Frazier  on  July  23,  1903,  and  numerous 
small  plaques  were  found  in  the  right  parietal  region,  extending  into 
the  area  for  the  lower  limb.  They  were  too  numerous  to  permit  of 
removal. 

An  examination  made  July  25th,  two  days  after  the  operation, 
showed  that  the  man's  mental  condition  was  poor.  He  did  not  move 
his  left  upper  limb  when  asked  to  do  so.  The  left  side  of  the  face 
and  the  left  upper  and  lower  Hmbs  were  paralyzed,  but  he  could 
move  the  left  lower  limb  a  little.  He  was  said  to  move  the  right 
limbs  freely.    The  right  lower  limb  was  rigid. 

He  died  a  few  days  after  the  operation,  and  the  necropsy  showed 
that  these  plaques  were  almost  confined  to  the  parietal  lobe,  but 
extended  onto  the  median  side  of  the  lobe  and  the  upper  part  of  the 
postcentral  and  precentral  convolutions.  One  or  two  small  plaques 
were  found  elsewhere.  None  were  found  within  the  white  matter 
of  the  brain,  except  where  they  had  grown  inward  from  the  pia. 
They  varied  in  size,  but  some  were  about  a  half-inch  in  one  diameter 
and  were  flat  against  the  brain.  The  microscope  showed  that  they 
were  tuberculous. 

Case  V.  Tumor  of  the  right  cerebellar  lobe  at  its  union  with  the 
pons,  correctly  localized,  and  operation  attempted  but  abandoned  before 
the  dura  was  opened,  because  of  the  patient's  serious  condition. — 
W.  C.  B.  was  referred  to  me  July  3,  1903,  by  Dr.  W.  F.  Randall,  of 
Dushore,  Pa.  The  patient  was  a  man  past  middle  life.  About 
Christmas,  1902,  he  began  to  complain  of  dull  headache,  not  severe, 
and  not  occurring  daily.  During  the  past  month  or  six  weeks  the 
headache  had  been  severe.  It  had  l^een  frontal  or  occipital,  and 
sometimes  general;  it  came  at  any  time,  and  usually  lasted  only  a 
short  time.  The  patient  began  to  vomit  about  April,  1903;  at  first 
he  vomitetl  only  in  the  morning,  but  now  vomits  at  any  time.  Dizzi- 
ness does  not  ap|)ear  to  have  been  present.  He  has  not  had  convul- 
sions. His  sight  has  l)een  jxx)r  for  two  months;  his  intelligence  is 
irood.  He  has  been  growing  weak  during  the  past  three  weeks,  and 
the  weakness  is  general — not  greater  on  one  side  than  on  the  other. 
The  grasp  of  the  hand  is  good  on  each  side.  The  movement  of  the 
lower  part  of  the  right  side  of  the  face  is  not  so  good  as  that  of  the 
I'ft  side.    The  forehead  is  move<l  voluntarily  and  equally  well  on 

ich  side.  He  closes  the  eyes  firmly  on  each  side.  The  tongue  is 
j>rothided  straight,  and. not  atrophie<l.  Voluntary  movements  of 
the  up[)er  limbs  are  free,  ami  the  gra.sp  of  each  hand  is  good.  The 
biceps  tendon  and  triceps  tendon  jerks  and  wrist  reflexes  are  about 
normal  on  each  side.  Touch  and  pain  sensations  are  normal  in  the 
face  and  upper  and  lower  limbs.  The  patellar  reflex  is  prompt  on 
the  right  side  but  diminished  on  the  left  side.     Ankle  clonus  and 
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Babinski's  reflex  are  not  present  on  either  side.  He  has  dizziness 
when  he  sits  up,  and  in  walking  staggers  and  always  toward  the 
right.  He  is  unable  to  stand  erect  with  feet  together,  and  his  wife 
says  that  his  tendency  to  fall  is  always  toward  the  right.  His 
memory  has  been  failing  during  the  past  month. 

July  16th.  The  patellar  reflex  is  diminished  on  each  side — a  little 
more  so  on  the  left.  Ankle  clonus  and  Babinski's  reflex  are  not 
present  on  either  side.  Achilles  jerk  is  present  but  diminished,  and 
more  so  on  the  left  side.  Hemiasynergy  is  very  pronounced  in  the 
right  lower  limb,  and  is  not  present  in  the  left.  When  the  right  leg 
is  flexed  on  the  thigh  and  the  thigh  on  the  abdomen  as  far  as  possible, 
and  then  an  attempt  is  made  to  extend  the  right  lower  limb,  he  ex- 
tends first  the  right  thigh,  and  later,  when  the  limb  is  almost  ready 
to  be  placed  upon  the  bed,  he  extends  the  leg  on  the  thigh. 

The  patient's  wife  said  that  before  he  came  to  the  hospital  he 
yawned  much  in  the  daytime. 

He  has  no  tremor  in  movement  of  the  upper  limbs.  He  places  the 
first  finger  of  either  hand  on  the  end  of  the  nose  well. 

The  report  of  the  ophthalmic  examination  by  Dr.  de  Schweinitz 
is  as  follows :  Double  optic  neuritis  (choked  disks) ;  swelling  about 
5  D.;  many  hemorrhages;  paresis  apparently  of  right  external  rectus; 
■pupils  prompt;  right  halves  of  visual  fields  contracted,  but  line  does 
not  run  quite  to  fixation  point  left  and  only  half-way  right.  They 
seem  somewhat  uncertain. 

The  report  from  Dr.  B.  A.  Randall  is  as  follows:  The  right  ear 
hears  all  tones  less  distinctly  than  the  left,  but  distinguishes  from 
200-20,000  d.  V.  s.  Bone-conduction  preponderates  over  air,  but  is 
slightly  subnormal  where  it  should  be  exaggerated  if  trouble  were 
tympanic  only.  Drumheads  fair  in  appearance.  No  acoustic  defect 
of  left  noted.  There  seems  to  be  nerve  lesion  combined  with  tym- 
panic on  the  right. 

Examination  of  the  blood  showed :  haemoglobin,  75  per  cent. ;  red 
blood  cells,  5,312,000;  white  blood  cells,  9840. 

23d.  During  the  past  three  days  the  patient  has  had  very  severe 
attacks  of  headache,  usually  frontal,  but  occasionally  occipital,  and 
during  these  attacks  he  has  been  very  restless.  He  has  had  some 
morning  vomiting.  His  wife  says  that  his  mental  condition  is  worse, 
and  he  does  not  understand  what  is  said  to  him,  Stereognostic  per- 
ception is  normal  in  each  hand.  Right  hemiasynergy  is  distinct. 
Resistance  to  passive  movements  is  normal  in  the  upper  and  lower 
limbs.  Some  nystagmoid  movement  is  present  on  looking  to  the 
right  or  left.  Sense  of  position  is  normal  in  the  hands,  but  the  tests 
for  the  toes  give  uncertain  results. 

25^^.  The  right  side  of  the  forehead  is  not  wrinkled  as  well  as  the 
left,  nor  does  he  draw  up  the  right  corner  of  the  mouth  as  well  as 
the  left.  He  yawns  frequently.  No  tenderness  of  scalp  is  found  on 
percussion.   The  patellar  reflex  is  much  diminished  on  the  right  side, 
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and  not  obtained  on  the  left  side.  The  patient  has  had  fine  twitching 
movements  of  the  right  extremities,  akhough  at  times  the  movements 
have  been  on  both  sides  of  the  body. 

This  case  was  seen  by  Dr.  C.  K.  Mills  in  consultation. 

An  operation  for  the  removal  of  a  tumor  l^elieved  to  be  in  the  right 
cerebello-pontile  angle  was  done  by  Dr.  Frazier  July  23,  1903.  The 
patient's  condition  was  so  serious  that  further  operation  had  to  be 
postponed  after  the  bone  was  cut  through.    He  died  July  24th. 

iVt  necropsy  a  cyst  was  found  in  the  right  cerebellar  lobe.  Its 
inner  wall  extended  to  the  union  of  the  right  cerebellar  lobe  with  the 
pons.    Its  outer  wall  extended  to  the  surface  of  the  cerebellar  lobe, 


Photograph  of  the  right  lobe  of  the  cerebellum  from  Case  V.  The  lobe  has  been  cut  in 
half.  The  cyst,  with  a  small  tumor  in  its  wall,  is  shown  at  the  lower  part  of  the  cerebellar 
lobe.    The  upper  part  of  the  photograph  represents  the  medulla  oblongata. 

but  not  beyond.  Small  tumor  masses  were  found  in  the  upper  and 
inner  wall  of  the  cyst,  and  these,  under  the  microscope,  had  the 
structure  of  a  spindle-cell  sarcoma.  The  cyst,  with  the  tumor  masses 
in  its  walls,  could  be  easily  enucleated.  It  measured  3.3  cm.  from 
without  inward  and  2.4  cm.  from  above  downward. 

The  vessels  of  the  brain  had  been  torn  away,  and  it  was  impossible 
to  say  whether  thrombosis  had  occurred  or  not. 
A  brief  summary  of  the  last  four  cases  is  as  follows : 
Case  II,  The  symptoms  were  paresis  of  the  right  side  of  the  face 
and  of  the  right  upper  and  lower  limbs,  some  motor  aphasia,  diminu- 
tion of  each  patellar  reflex,  frontal  and  occipital  headache,  and  con- 
vulsive movements  of  the  right  upper  limb,  but  not  of  the  lower. 
The  patient  did  not  have  nausea,  vomiting,  vertigo,  Babinski's  sign, 
disturbance  of  sensation,  loss  of  stereognostic  perception,  nor  optic 
neuritis. 
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An  infiltrating  spindle-cell  sarcoma  was  found  in  the  second  left 
frontal  convolution,  extending  into  the  middle  of  the  precentral  and 
postcentral  convolutions  and  the  upper  part  of  Broca's  area. 

Case  III.  Syphilitic  infection  was  acknowledged.  The  symptoms 
were  severe  headache  on  the  right  side  during  five  years,  convulsive 
movements  of  the  left  side  of  the  face  and  of  the  left  upper  limb,  but 
not  of  the  left  lower  limb,  a  little  weakness  of  the  left  side  of  the  face, 
and  nowhere  else,  gray  degeneration  of  the  optic  nerves,  paralysis  of 
one  third  nerve  and  paresis  of  one  fourth  nerve,  and  loss  of  the  iritic 
response  to  light  and  in  accommodation.  The  patient  did  not  have 
nausea,  vomiting,  dizziness,  optic  neuritis,  alteration  of  tendon  re- 
flexes, Babinski's  sign,  nor  loss  of  stereognostic  ])erception.  I..ater, 
some  weakness  of  the  left  upper  limb  was  noticed,  and  sensation 
became  impaired  in  the  left  upper  limb  and  in  the  left  side  of  the 
face,  and  stereognostic  perception  and  sense  of  position  became 
impaired  in  the  left  hand.  Still  later,  the  left  u{)per  and  lower  limbs 
became  completely  paralyzed,  and  motion  in  the  left  side  of  the  face 
became  imperfect.  A  subcortical  mixed  sarcoma  (round  and  small 
spindle  cells)  was  found  in  the  right  cerebral  hemisphere.  Its  central 
portion  was  beneath  the  middle  jjart  of  the  motor  area.  Its  outer 
border  was  1.5  cm.  below  the  surface  of  the  brain. 

Case  IV.  The  symptoms  were  frontal  and  occipital  headache, 
convulsive  movements  of  the  left  side  of  the  body,  impaired  mental- 
ity, some  weakness  of  upper  and  lower  limbs,  greater  on  the  left  side 
than  on  the  right,  spasticity  of  the  lower  limbs,  exaggeration  of  ten- 
don reflexes,  Babinski's  sign  on  the  right  side,  but  not  on  the  left; 
optic  neuritis  greater  in  the  left  eye,  loss  of  stereognosis  and  of  the 
sense  of  position  in  the  left  hand,  impairment  of  tactile  sensation, 
but  not  of  pain  sensation,  in  the  left  upper  limb,  and  awkwardness 
of  the  movements  of  the  left  fingers.  Numerous  tuberculous  plaques 
were  found,  almost  confined  to  the  right  parietal  lobe,  except  where 
they  extended  into  the  upper  part  of  the  postcentral  and  precentral 
convolutions. 

Case  V.  The  symptoms  were  occipital,  frontal,  or  general  head- 
ache, vomiting,  general  weakness,  paresis  of  the  lower  part  of  the 
right  side  of  the  face,  dizziness,  staggering  toward  the  right,  dimin- 
ished patellar  reflexes,  right  hemiasynergy,  frequent  yawning,  double 
optic  neuritis,  paresis  of  right  external  rectus,  central  deafness  on  the 
right  side,  some  nystagmus  on  lateral  movement,  and  impaired  men- 
tality. A  cyst  with  small  sarcomatous  masses  in  its  walls  was  found 
in  the  right  cerebellar  lobe  at  its  union  with  the  pons. 

In  Case  II.  the  convulsions  in  the  right  side  of  the  face  and  in  the 
right  upper  limb,  the  weakness  of  the  right  side  of  the  face  and  of 
the.  right  u])per  and  lower  limbs,  the  partial  motor  aphasia,  were 
indicative  of  a  focal  lesion,. probably  a  tumor,  in  the  left  side  of  the 
brain,  and  chiefly  in  or  near  the  centre  for  the  upper  limb.  As  the 
convulsions  probably  had  not  implicated  the  right  lower  limb,  it 
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seemed  more  likely  that  the  tumor  had  grown  inward  and  involved 
the  fibres  coming  from  the  centre  for  the  lower  limb  in  their  course 
from  this  centre  to  the  internal  capsule.  The  absence  of  convulsions 
in  the  right  lower  limb  seemed  to  indicate  that  the  cortical  centre  for 
this  limb  was  not  irritated  or  else  irritated  after  the  fibres  from  this 
area  had  been  cut.  It  was  not  surprising,  therefore,  to  find  a  tumor 
within  the  brain  in  the  area  indicated.  Especially  noteworthy  in  this 
case  was  the  absence  of  optic  neuritis,  nausea,  vomiting,  and  dizzi- 
ness. 

The  tumor  was  entirely  removed,  so  far  as  we  could  determine, 
and  was  one  of  the  smallest  I  have  ever  seen  taken  out  at  an  opera- 
tion. It  was  not  very  much  larger  than  an  English  walnut.  Our 
desire  should  always  be  to  remove  a  tumor  while  it  is  still  very  small, 
but  we  are  usually  unable  to  accomplish  this,  as  the  s\Tnptoms  are 
not  sufficiently  indicative  of  the  position  of  the  new-growth  in  its 
early  development. 

We  felt  ven^-  much  pleased  on  account  of  the  great  improvement 
and,  indeed,  almost  complete  recovery  following  the  op>eration  for  a 
period  of  about  seven  weeks.  If  the  tumor  had  been  well  defined 
from  the  surrounding  tissue  a  return  might  not  have  occurred.  The 
necropsy  showerl  a  tumor  that  could  at  no  point  be  outlined  from 
the  surrounding  brain  tissue.    ' 

We  were  very  desirous  of  making  another  attempt  to  remove  the 
growth,  but  the  man's  general  condition  was  not  such  as  to  warrant 
this  on  account  of  signs  of  pneumonia. 

Restoration  to  health  for  a  }>eriod  of  seven  weeks  is  by  no  means 
to  be  despised,  and  if,  at  the  o|)eration,  we  had  removed  more  of  what 
seemed  to  be  healthy  cerebral  tissue  surrounding  the  tumor  the 
recurrence  might  have  been  prevented  or  delayed  much  longer!  In 
every  case  in  which  a  tumor  is  infiltrating  and  has  the  appearance 
of  a  sarcoma  I  would  recommend  that  surrounding  brain  tissue 
should  be  removed,  even  though  it  appears  to  the  naked  eye  to  be 
healthy,  and  even  though  paralysis  is  likely  to  be  increased  by  this 
removal. 

In  Case  III.  syphilis  was  acknowledged,  and  the  headache  existing 
many  years,  the  paralysis  of  the  right  internal  rectus  extending  over 
a  periotl  of  eight  years,  and  the  loss  of  the  iritic  resj)onse  to  light  and 
in  accommodation  made  the  ease  ap[)ear  as  one  of  syphilitic  menin- 
gitis.'  Antisyphilitic  treatment  was  thoroughly  employed,  without 
distinct  l^enefit,  but  this  did  not  prove  that  the  case  was  not  one  of 
sj-jihilitic  meningitis.  I  have  seen  vigorous  administration  of  mer- 
cury and  iodides  have  little  effect  on  advanced  cerebral  syphilis 
where  many  symptoms  suggested  the  existence  of  brain  tumor. 
These  cases  should  lie  regarded,  at  least  clinically,  as  cases  of  brain 
tumor,  and  so  treated — i.  e.,  by  operation,  where  operation  is  per- 
missible. 

The  convulsions  involving  the  left  side  of  the  face  and  the  left 
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upper  limb  were  indicative  of  a  lesion  in  the  corresponding  cortical 
centres  for  these  parts.  At  first  there  was  weakness  only  in  the  lower 
part  of  the  left  side  of  the  face,  but  later  the  left  hand-grasp  became 
weak.  The  stereognostic  perception  became  impaired  in  the  left 
hand,  the  sense  of  position  became  impaired  in  the  left  thumb,  and 
tactile  and  pain  sensations  became  impaired  in  the  left  upper  limb. 
Sensations  of  touch,  pain,  and  temperature  also  became  a  little  im- 
paired in  the  left  side  of  the  face.  The  lesion  seemed  to  be  in  the 
face  and  upper  limb  centres  and  the  adjoining  part  of  the  parietal 
lobe,  and  it  was  believed  to  be  cortical  or  very  near  the  cortex, 
because  of  the  typical  Jacksonian  epilepsy. 

The  area  mentioned  was  exposed,  but  a  distinct  tumor  could  not 
be  found.  I  regret  that  the  brain  was  not  punctured  more  freely  in 
the  exposed  area.  I  have  seen  punctures  made  so  often  at  operations 
for  brain  tumors  without  any  effect,  except  possibly  some  increase  in 
the  paralysis  after  the  operation,  that  I  had  grown  a  little  luke- 
warm toward  this  procedure.  In  Case  III.  the  tumor  was  softened 
and  partly  fluid  in  its  lower  portion,  and  repeated  punctures  might 
have  caused  the  escape  of  some  of  the  fluid  and  the  detection  of 
the  tumor.  It  was  so  far  below  the  cortex  that  its  complete  re- 
moval might  have  been  uncertain,  and,  probably,  would  have  been 
impossible. 

In  this  case,  as  well  as  in  Case  II.,  optic  neuritis  did  not  exist,  and 
this  sign  was,  therefore,  absent  in  two  of  the  five  cases,  and  yet  in 
each  of  the  two  cases  the  diagnosis  of  tumor  of  the  brain  was  made. 
One  was  a  tumor  of  the  middle  motor  area,  and  the  other  a  sub- 
cortical tumor  of  the  lower  parietal  and  lower  motor  area.  Choked 
disk  is  one  of  the  most  common  signs  of  brain  tumor,  but  is  not 
always  present.  Oppenheim,^  in  his  monograph  on  brain  tumors, 
in  regard  to  this  subject  says  that  he  has  found  typical  choked  disk 
in  fourteen  and  optic  neuritis  in  five  of  twenty-three  cases — i.  e.,  in 
82  per  cent.;  that  Gowers  found  it  in  four-fifths  of  his  cases,  and 
Knapp  in  two-thirds  of  his  cases.  Oppenheim  expresses  the  opinion 
that,  as  in  recent  years  the  diagnosis  of  brain  tumor  has  been  made 
earlier  and  confirmed  by  operation,  choked  disk  is  not  so  frequently 
seen.  Although  papillitis  does  not  depend  entirely  on  the  location 
of  the  tumor,  he  thinks  it  is  almost  a  constant  and  early  sign  of 
tumor  of  the  cerebellum.  It  is  relatively  often  absent  when  the 
tumor  grows  from  the  meninges  and  presses  against  the  brain,  also 
in  cases  of  cortical  tumors  that  do  not  penetrate  far  into  the  white 
matter,  and  of  tumors  of  the  pons,  medulla  oblongata,  and  corpus 
callosum.  Tumors  of  the  occipital  lobe,  he  thinks,  cause  optic  neu- 
ritis late. 

Mills,^  in  his  text-book,  remarks  that  optic  neuritis  is  probably 
present  on  both  sides  in  from  60  to  80  per  cent,  of  all  the  cases  of 

1  Die  Gepchwiilste  des  Gehirns,  second  edition,  p.  63. 

2  The  Nervous  System  and  Its  Piseases,  p.  510. 
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brain  tumor,  but  that  statistics  on  the  subject  are  somewhat  con- 
flicting. It  has  been  noted,  he  says,  in  only  about  50  per  cent,  in 
tumors  of  the  motor  cortex. 

Starr*  says  unhesitatingly  that  optic  neuritis  is  present  in  80  per 
cent,  of  the  cases  of  brain  tumor. 

The  occurrence  of  Jacksonian  epilepsy  in  Case  III.,  in  which  a 
tumor  existed  1.5  cm.  below  the  cortex,  was  somewhat  misleading  in 
making  a  diagnosis. 

In  the  third  edition  of  his  text-book  Oppenheim^  says  that  unilat- 
eral convulsions  may  occur  from  lesions  of  the  subcortical  substance, 
especially  when  they  implicate  the  fibres  from  the  motor  zone.  The 
convulsions  are  not  exactly  like  those  of  Jacksonian  epilepsy,  and 
when  they  resemble  them  more  closely  they  are  caused  by  lesions 
that  affect  the  cortex  by  pressure,  etc. 

Dejerine,^  in  speaking  on  the  same  subject,  remarks  that  t\'pical 
attacks  of  Jacksonian  epilepsy  rarely  may  occur  from  limited  sub- 
cortical lesions.  He  observed  a  case  in  which  the  convulsive  move- 
ments began  in  the  hand,  and  a  tubercle  was  found  in  the  white 
matter  of  the  brain  1  cm.  beneath  the  cortex. 

In  Case  III.  typical  Jacksonian  epilepsy  was  observed  when  the 
tumor  was  so  far  as  1.5  cm.  below  the  cerebral  cortex,  and- as  the 
growth  was  4  cm.  in  transverse  diameter  it  must  have  been  still 
further  below  the  cortex  when  it  first  developed.  This  is  possibly 
the  first  case  in  which  a  subcortical  tumor  so  deeply  situated  caused 
typical  Jacksonian  epilepsy. 

In  Case  IV.  paralysis  of  the  left  side  of  the  thorax  was  said  to 
have  occurred  during  a  convulsion.  The  necropsy  showed  that  the 
left  lung  was  ^tirely  atelectatic.  It  seemed  to  me  impossible  that 
the  left  side  of  the  thorax  could  be  completely  paralyzed  as  a  result 
of  a  unilateral  cerebral  lesion.  I  have  never  observed  such  a  condi- 
tion, and  I  am  not  aware  that  others  have.  ]Muscles  on  the  two 
sides  of  the  body  that  contract  sjiichronously  are  not  paralyzed  by 
a  unilateral  cerebral  lesion. 

Especially  interesting  in  this  case,  and  of  great  diagnostic  value, 
were  the  loss  of  stereognostic  perception  and  of  the  sense  of  position 
in  the  left  hand,  the  awkward  movement  of  the  left  fingers,  and  the 
impairment  of  sensation  for  touch,  but  not  for  pain,  in  the  left  upper 
limb.  These  signs  were  indicative  of  a  lesion  of  the  parietal  lobe. 
Absence  of  hemianopsia  made  an  implication  of  the  sensory  fibres 
in  the  internal  capsule  and,  therefore,  a  lesion  near  the  visual  fibres, 
improbable,  and  the  typical  Jaclcsonian  epilepsy  pointed  to  a  cortical 
Ifsion. 

The  loss  of  the  sense  of  position  was  so  marked  in  this  cavse  that 
the  patient  was  unable  to  find  his  left  hand  with  his  right  hand  when 

•  Organic  Nervous  Diseases,  p.  600.  • 
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his  eyes  were  closed,  and  he  frequently  took  hold  of  my  hand  believ- 
ing it  was  his  own. 

Although  I  fully  believe  that  a  lesion  of  the  parietal  lobe  may  cause 
ataxia,  loss  of  stereognostic  perception,  and  loss  of  the  sense  of  posi- 
tion and  some  disturbance  of  tactile  and  possibly  of  pain  sensation 
in  the  limbs  of  the  opposite  side,  I  have  not  been  convinced  that  a 
lesion  of  the  motor  area  will  give  none  of  these  symptoms. 

In  a  recent  paper  Marinesco^  remarks  that  Jonesco  removed  a 
part  of  the  cortical  centre  for  the  left  upper  limb  in  a  man.  After 
the  operation  the  patient  could  move  his  shoulder  and  elbow  very 
well,  but  not  his  hand.  Nine  months  later  the  movements  of  the 
left  hand  were  very  imperfect,  and  tactile  sensation,  the  sense  of 
position,  and  stereognostic  perception  were  diminished  in  the  left 
hand.  In  another  case  Jonesco  removed  the  centres  of  the  face  and 
upper  and  lower  limbs  of  the  right  cerebral  cortex.  A  year  after 
the  operation  there  was  much  weakness  of  the  left  side  of  the  body, 
and  the  sense  of  position,  stereognostic  perception,  and  tactile  sensa- 
tion were  affected  in  the  left  upper  limb.  Thermal  and  painful 
sensations  were  preserved.  These  operations  were  done  for  epi- 
lepsy, and  in  one  case,  at  least,  and  probably  in  both,  the  cortical 
motor  areas  were  determined  by  the  electric  current. 

I  have  observed  loss  of  stereognostic  perception  caused  by  lesions 
much  below  the  cortex  of  the  brain,  viz.,  in  a  case  of  tumor  of  the 
pons  (Potts  and  Spiller)  and  in  a  case  of  tumor  compressing  the 
medulla  oblongata  (case  of  Dercum) ;  but  where  the  symptoms  indi- 
cate a  tumor  of  the  cerebrum  that  probably  is  cortical,  I  believe  the 
loss  of  stereognostic  perception  and  of  the  sense  of  position  and 
ataxia  of  the  upper  limb  of  the  side  opposite  to  thaf  in  which  is  the 
lesion  indicate  much  implication  of  the  parietal  lobe. 

In  1898,  at  a  meeting  of  the  Philadelphia  Neurological  Society, 
F  referred  to  a  case  that  I  had  seen  in  the  service  of  Dr.  Lloyd, 
at  the  Philadelphia  Hospital,  which  seemed  to  show  that  the  cor- 
tical representation  of  the  sense  of  position  is  in  the  parietal  lobe. 
A  man  complained,  during  the  night  preceding  his  attack,  of  fatigue, 
headache,  and  inability  to  sleep.  The  following  morning  he  fell 
on  the  floor  on  attempting  to  rise  from  his  bed,  but  was  not  uncon- 
scious. When  he  was  found  he  had  paresis  of  the  left  limbs  and 
of  the  left  side  of  the  face  and  tongue.  I^ater  the  patient  could 
raise  his  left  upper  limb  above  his  head,  but  every  movement  of 
this  limb  was  ataxic  in  an  extreme  degree,  though  the  limb  was 
not  paralyzed.  The  mental  condition  of  the  patient  prevented  an 
examination  of  the  condition  of  sensation.  At  the  necropsy^ a 
hemorrhage  was  found  in  the  right  parietal  lobe.  The  hemorrhagic 
area  was  about  2  cm.  in  diameter,  and  extended  inward  in  the  form, 
of  a  cone  to  the  lateral  ventricle,  having  its  base  in  the  cortex.    It 
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was  situated  about  4  cm.  from  the  longitudinal  fissure  and  about 
2  cm.  or  3  cm.  behind  the  Rolandic  fissure.  The  brain  had  been 
cut  into  frontal  sections  about  1  cm.  apart,  when  we  had  an  oppor- 
tunity to  examine  it,  and,  although  the  injury  to  the  cerebral  tissue 
prevented  an  exact  determination  of  the  location  of  the  hemorrhage, 
it  was  evidently  in  or  very  close  to  the  supramarginal  gyrus.  The 
ataxia  was  probably  caused  by  a  loss  of  the  sense  of  position. 

This  was  probably  one  of  the  first  cases  reported  in  this  country, 
showing  that  ataxia  from  a  loss  of  the  sense  of  position  may  be  caused 
by  a  lesion  of  the  parietal  lobe.  The  case  of  Starr  and  McCosh 
preceded  it. 

A  case  that  Dr.  C.  K.  Mills  and  I  saw  together,  June  3,  1901, 
in  consultation,  the  case  being  under  the  charge  of  Dr.  Ida  Rich- 
ardson, affords  evidence  also  of  the  localization  of  the  stereognostic 
perception  and  of  the  sense  of  position  in  the  parietal  lobe.  The 
patient's  left  upper  limb  was  decidedly  ataxic,  paretic,  and  astere- 
ognostic,  and  the  head  was  retracted  and  rigid.  The  necropsy  was 
made  by  Dr.  W.  F.  Hendrickson.  An  area  of  depression,  indefinite 
in  outline,  but  about  6  cm.  in  diameter,  was  found  in  the  parietal 
lobe  of  the  right  cerebral  hemisphere  just  posterior  to  the  fissure 
of  Rolando.  Palpation  revealed  less  resistance  at  this  point  than 
over  the  surrounding  tissue.  On  section  this  area  was  found  to  be 
the  seat  of  extensive  softening.  The  process  implicated  practically 
the  entire  right  parietal  lobe. 

The  case  reported  by  C.  K.  Mills,^  which  was  seen  by  me  and 
others  in  consultation,  was  one  of  the  first  to  establish  the  localiza- 
tion of  the  stereognostic  perception  in  the  parietal  lobe.  A  diag- 
nosis of  tumor  of  this  lobe  was  made  because  of  the  loss  of  the  sense 
of  position,  the  impaired  cutaneous  sensibility,  astereognosis,  and 
ataxia.  The  case  has  been  so  fully  reported  by  Dr.  Mills  and  is  so 
well  known  that  I  need  not  refer  to  it  further. 

Oppenheim,^  after  giving  a  description  of  his  case  of  parietal 
tumor  with  operation,  remarks  that  lesions  of  the  parietal  lobe  cause 
ataxia  of  one  or  both  limbs  of  one  side.  Irritative  or  paral^iic  motor 
symptoms  are  absent,  or  when  they  occur  they  are  the  result  of 
pressure.  The  sensory  disturbance  is  always  a  partial  hemian- 
iesthesia,  in  that  pain  and  temperature  sensations  are  preserved, 
while  tactile  sensation  and  especially  the  sense  of  position  and  the 
stereognostic  perception  are  impaired  or  lost.  Such  a  sjTnptom- 
complex  occurs  when  the  lesion  does  not  extend  far  into  the  white 
matter  of  the  parietal  lobe.  He  says,  also,  that  the  cases  in  which 
tumor  of  the  parietal  lobe  has  been  so  accurately  diagnosed  that  a 
radical  operation  was  possible  are  very  few. 

This  case  of  Oj)penheim  was  reported  by  him  February  12,  1900, 
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and  published  in  the  third  number  of  the  sixth  volume  (1900)  of 
the  Mitfeilungen. 

In  his  monograph^  on  tumors  of  the  brain  he  says  that  in  the 
majority  of  cases  of  tumor  of  the  parietal  lobe  sensory  irritative 
and  paralytic  })henomena  were  observed.  He  refers  to  Mills'  case, 
but  adds  that  the  cases  are  not  sufficient  to  permit  us  to  regard  the 
above-mentioned  phenomena  as  positive  evidence  of  lesions  of  the 
parietal  lobe.  The  evidences  of  the  localization  value  of  these 
symptoms  are,  however,  rapidly  accumulating. 

In  March,  1901,  C.  W.  Burr^  reported  a  case  in  which  there 
were  slight  hemiplegia,  slight  tactile  anaesthesia,  astereognosis,  mind 
blindness,  loss  of  the  temperature  sense  on  one  side,  sensory  aphasia 
varying  in  intensity,  and  mental  dulness.  In  this  case  a  tumor  was 
found  in  the  parietal  lobe,  pressing  against  but  not  invading  the 
ascending  parietal  convolution,  partially  destroying  the  angular 
gyrus,  and  involving  almost  the  entire  posterior  parietal  lobule. 

The  meningitis  in  plaques  that  occurred  in  Case  IV.  is  of  a  very 
unusual  character.  The  best  paper  on  the  subject  that  I  know  of 
is  by  Combe.  He  says  that  the  meningitis  in  plaques  (meningite 
en  plaque  of  the  French  writers)  is  an  unusual  form  of  tuberculosis, 
and  yet  one  that  should  be  recognized.  Tuberculosis  of  the  central 
nervous  system  may  appear  as  one  or  more  timiors  of  different  size, 
some  small  and  some  large;  or  it  may  appear  as  numerous  minute 
tubercles  scattered  along  the  bloodvessels;  or  it  may  appear  in 
plaques.  Combe  described  the  last  form  in  1898,  although  it  was 
known  to  Landouzy,  Dupre,  and  Chantemesse.  The  meningitis 
in  plaques,  as  described  by  Combe,  predominates  on  the  convexity 
of  the  brain,  and  scarcely  implicates  the  base  at  all.  The  inflamma- 
tion is  circumscribed  and  causes  little  exudation ;  it  is  almost  always 
situated  about  and  in  front  of  the  fissure  of  Rolando — i.  e.,  in  the 
motor  zone.  It  occurs  as  one  or  several  pUujues  of  different  size 
and  thickness,  and  consisting  of  agglomerated  granulations  and 
fibrinous  deposits.  The  pia  is  thickened  about  the  plaques  and 
contains  miliary  tubercles.  The  pia  is  normal  over  the  rest  of  the 
brain,  or  else  hyperjemic  and  thickened.  The  base  of  the  brain, 
the  interpeduncular  space,  the  bulb,  and  the  cranial  nerves -are  not 
affected. 

This  form  of  meningitis  does  not  cause  basal  symptoms;  usually 
there  is  no  vomiting,  no  constipation,  no  slowness  and  no  irregu- 
larity of  the  pulse,  no  strabismus,  no  intense  headache,  no  choked 
disk.  The  localization  in  the  motor  area  explains  the  Jacksonian 
epilepsy  and  paralysis  of  the  opposite  side  of  the  body.  It  is  not 
surprising,  therefore,  that  most  of  the  cases  mentioned  by  Chante- 
m.esse  had  not  been  correctly  diagnosed  from  the  clinical  symptoms. 

The  common  form  of .  tuberculous  meningitis  occurs  more  fre- 
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quently  in  children,  while  the  meningitis  in  plaques  is  found  more 
frequently  in  adults. 

Combe*  says  that  in  every  case  in  which  the  meningitis  in  plaques 
appeared  to  be  primary,  miliary  tuberculosis  or  local  tuberculosis 
not  causing  any  symptoms  has  been  found. 

The  dura  is  usually  normal,  but  sometimes  adherences  with  the 
plaques  are  found.  The  paracentral  lobule  is  the  part  usually 
affected. 

According  to  F.  Raymond"  these  plaques  are  really  tubercles, 
and  are  caused  by  an  infection  conveyed  by  means  of  the  cerebro- 
spinal fluid. 

E.  F.  Trevelyan'  says  that  he  has  seen  nine  cases  of  the  meningitis 
in  plaques. 

In  my  Case  IV.  the  plaques  were  situated  behind  the  fissure  of 
Rolando  in  the  parietal  lobe,  and  not  in  front  of  the  fissure,  where 
Combe  says  they  are  more  commonly  found.  The  dura  was  adher- 
ent to  a  few  of  these  plaques.  The  optic  chiasm  examined  by 
microscopic  sections  showed  no  evidence  of  meningitis,  and  yet 
this  part  is  usually  a  favorite  location  for  meningitis. 

In  Case  V.  the  movement  of  the  lower  part  of  the  right  side  of 
the  face  was  not  so  good  as  that  of  the  left  side.  The  patient  always 
staggered  toward  the  right  in  walking,  and  hemiasynergy  of  the 
right  lower  limb  as  described  by  Babinski  was  found  on  two  or 
three  occasions — i.  e.,  when  the  right  leg  was  fully  flexed  on  the 
thigh,  and  the  thigh  fully  flexed  on  the  abdomen,  and  the  patient 
then  attempted  to  extend  the  limb  and  place  it  on  the  bed,  the 
movements  of  the  lower  limb  were  not  synergic;  the  leg  was  not 
extended  simultaneously  with  the  thigh.  Babinski  thinks  that  this 
hemiasynergy  is  present  on  the  side  on  which  the  cerebellar  tumor 
exists.  I  have  observed  the  sign  in  four  cases  of  supposed  cerebellar 
tumor,  but  only  in  this,  Case  V.,  have  I  been  able  to  establish  its 
reliability  by  necropsy.  In  Case  V.  the  })atellar  reflexes  were  dimin- 
ished on  each  side.  Deafness  of  central  origin  in  the  right  ear  was 
reported  by  Dr.  B.  A.  Randall.  Nystagmoid  movements  were 
present  when  the  patient  looked  to  either  side.  The.se  were  the 
chief  signs  that  led  me  to  diagnose  a  tumor  of  the  right  cerebello- 
[)ontile  angle,  and  the  diagnosis  was  correct. 

Repeated  yawning  was  observed  in  Case  V.  I  have  seen  this 
when  the  symptoms  indicated  a  lesion  somewhere  at  the  base  of 
the  brain,  and  I  look  upon  it  as  a  sign  of  a  lesion  at  this  part  and 
not  in  the  cerebral  cortex.  Oppenheim  thinks  it  is  not  a  rare  sign 
of  cerebellar  tumor,  but  I  believe  it  may  be  seen  in  cases  of  tumor 
elsewhere  at  the  base. 

I  was  unable  to  observe  that  the  nystagmus  was  greater  in  devia- 

'  Revue  m6dicale  de  la  suisae  romande,  1898. 

«  Lemons  sur  leg  maladies  du  systetne  nerreux,  1900,  fourth  series,  p.  24. 

»  Lancet,  November  7, 1903,  p.  1276. 


316  frazier:  surgery  of  tumors  of  the  brain. 

tion  of  the  eyes  to  the  right,  the  side  of  the  lesion,  than  in  deviation 
toward  the  left.  In  a  case  of  cerebellar  abscess  that  I  saw  in  con- 
sultation with  Dr.  B.  A.  Randall  the  nystagmus  was  much  greater 
when  the  eyes  were  turned  toward  the  side  of  the  lesion  than  when 
they  were  turned  away  from  it.  I  have  not  been  able  to  make  this 
observation  in  any  other  case,  but  I  speak  of  it  in  the  ho})e  that  it 
may  prove  to  be  of  clinical  value. 

Oppenheim  describes  involuntary  movements,  tremor,  occurring 
in  cases  of  cerebellar  tumor,  and  such  movements  were  present  in 
Case  V. 
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BRAIN,  WITH  A  RESUME  OF  THE  OPERATIVE 
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By  Charles  H.  Frazier,  M.D., 

PKOFKSSOR  OF  SURGERY,  UNIVERSITY  OF  PENNSYLVANIA;  SURGEON  TO  THE  UNIVERSITY 

HOSPITAIi. 

The  statistics  of  the  last  five  years  give  us  every  reason  to  take  a 
more  hopeful  view  of  the  surgery  of  cerebral  tumors.  It  will  be 
admitted  without  question  that  the  greater  attainments  of  more  re- 
cent years  are  to  be  attributed  to  an  earlier  recognition  of  the  tumor, 
to  a  correspondingly  earlier  resort  to  operation,  to  more  accurate  local- 
ization, and,  finally,  to  certain  distinct  improvements  in  the  technique. 
The  latter  may  be  said  to  include  a  speedier  method  of  opening  the 
skull,  the  exposure  of  a  much  larger  area  of  the  brain  than  was  possible 
before  the  introduction  of  the  osteoplastic  flap,  the  adoption  of  the 
two-stage  operation  in  those  cases  in  which  the  blood  pressure  is 
materially  depressed  by  the  preliminary  procedures.  Many  of  the 
improvements  or  modifications  of  the  technique  in  operations  upon 
the  brain  have  in  view  a  common  object,  the  prevention  of  shock. 
Operating  as  we  are  upon  such  a  highly  sensitive  organ  as  the  brain, 
and  upon  the  organ  which  presides  over  functions  so  essential  to  the 
maintenance  of  life,  additional  j)recautions  must  be  taken.  The 
precautions  which  one  ordinarily  takes  to  prevent  shock  in  opera- 
tions upon  other  organs  must  be  observed  in  brain  operations  the 
more  stringently;  the  avoidance  of  unnecessary  exposure,  the  avoid- 
ance of  unnecessarily  prolonged  operation,  the  prevention  of  exces- 
sive hemorrhage,  the  avoidance  of  unnecessarily  rough  manipulations 
of  the  tissue,  the  administration  of  the  anaesthetic  by  an  expe- 
rienced man;  careful  observation  of  the  patient's  condition,  more 
particularly  of  the  circulatory  function,  throughout  the  operation 
at  frequent  intervals;  these  are  all  points  to  which  the  greatest 
importance  should  be  attached. 
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Method  of  Making  the  Osteoplastic  or  Wagner  Flap. 
The  instruiiiisnt  which  in  our  experience  at  the  University  Hospital 
seems  to  meet  every  indication  is  the  so-called  dental  engine  armed 
with  a  trephine  and  drill.  Given  an  area  of  brain  to  expose,  an  osteo- 
plastic flap  of  corresponding  size  can  be  made  with  much  less  trauma- 
tism and  in  a  much  shorter  time  with  this  instrument  than  ^-ith  any 
other.  Objections  to  other  instruments  may  readily  be  found.  In 
fashioning  the  flap  with  chisel  and  mallet  a  degree  of  traumatism  must 
be  inflicted  upon  the  nervous  structures  within  the  skull,  which  is,  to 
say  the  least,  undesirable,  and  in  the  opinion  of  some  surgeons  the 
hammering  increases  the  shock,  and  thereby  adds  to  the  risk  of  the 
operation.  As  compared  with  any  of  the  other  methods  this  is  by 
all  odds  the  crudest.  The  Gigli  saw  may  be  used,  but  a  good  deal 
of  time  is  consumed  in  making  the  necessary  number  of  trephine 
openings,  and  passage  of  the  saw  from  one  opening  to  another  is 
neither  an  easy  nor,  in  all  cases,  a  safe  procedure.  The  Stellwagen 
trephine,  which  was  placed  on  the  market  a  little  over  a  year  ago,  is 
an  ingenious  instrument,  but,  from  the  mechanical  point  of  view,  is 
not  to  be  compared  with  the  dental  engine.  The  efficacy  of  the 
Stellwagen  trephine  depends  upon  the  ability  to  fix  the  central  plate 
— this  can  only  be  accomplished  by  screwing  the  plate  to  the. skull; 
but  even  after  the  central  plate  has  been  secured  in  place  it  requires 
a  good  deal  of  practice  and  force  to  be  able  to  saw  through  the  entire 
thickness  of  the  skull  in  a  reasonably  short  time.  But  there  is  still 
another  and  what  I  consider  a  very  serious  objection  to  this  instru- 
ment, namely,  the  loss  of  a  considerable  amount  of  blood  before  the 
flap  is  reflected  and  the  hemorrhage  controllable.  The  greatest 
amount  of  bleeding  comes  from  the  venous  channels  in  the  diploe; 
with  the  Stellwagen  trephine  one  begins  to  saw  through  the  skull 
layer  by  layer  from  without  inward  until  one  reaches  the  diploe; 
upon  reaching  the  inner  table  of  the  skull,  one  must  proceed  more 
slowly  and  with  greater  caution,  because  of  the  danger  of  penetrating 
the  dura  and  injuring  the  brain.  Meanwhile,  hemorrhage  from  the 
diploic  vessels  is  very  free,  and,  of  course,  uncontrollable  until  the 
bone  is  entirely  divided  and  the  flap  reflected.  The  drill  of  the 
dental  engine  divides  the  entire  thickness  of  bone  as  it  proceeds; 
furthermore,  it  seems  to  cnish  and  occlude  the  openings  of  the 
diploic  sinuses,  and  in  that  way  spontaneously  controls  hemorrhage. 
Inclucjing  the  series  of  cases  recorded  in  this  paper,  I  have  performed 
in  the  last  six  months  some  ten  craniotomies  with  the  dental  engine, 
and  I  beheve  that  with  this  instrument  a  given  area  of  the  brain  can 
be  exposed  with  the  minimum  degree  of  traumatism  and  in  the 
minimum  amount  of  time.  The  element  of  time  plays  a  most  im- 
portant part  in  the  outcome  of  operations  for  brain  tumor.  Mills,^ 
in  a  paper  presented  to  the  College  of  Physicians  in  1902,  said:    "I 
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am  satisfied  that  the  present  dangers  to  life  in  operations  for  brain 
tumor  are  from  hemorrhage  and  prolonged  operation."  Therefore, 
the  addition  to  our  armamentarium  of  an  instrument  which  econ- 
omizes time  will  tend  toward  lowering  the  mortality.  In  the  absence 
of  complications  it  is  quite  possible  without  undue  haste  to  com- 
pletely divide  and  reflect  the  bony  flap  in  eight  minutes.  It  requires 
but  very  little  practice  to  become  proficient  in  the  use  of  this  instru- 
ment. After  the  incision  has  been  made  in  the  scalp,  corresponding 
to  the  size  and  shape  of  the  flap,  an  opening  in  the  skull  at  one 
extremity  of  the  incision  is  made  with  a  small  trephine  operated  by 
the  engine.  This  will  consume  but  a  fraction  of  a  minute.  A  small 
dural  separator  is  inserted  in  the  opening  in  order  to  make  sure  that 
the  dura  is  free  from  the  bone  before  the  bone-drill  is  introduced. 
This  can  be  attached  to  the  engine  without  any  risk  of  the  operator's 
hand  coming  in  contact  with  any  portion  of  the  engine  that  may  not 
be  sterile.  The  drill  is  now  introduced  and  the  bone  divided  from 
one  extremity  of  the  incision  to  the  other.  To  guard  against  the 
possibility  of  the  wound  becoming  infected  from  particles  of  dust 
that  may  be  cast  off  from  the  arm  or  pulleys  of  the  electric  motor, 
an  assistant  plays  a  stream  of  sterile  water  or  normal  salt  solution 
over  the  field  of  operation  while  the  machine  is  in  motion.  But 
two  objections  to  this  method  of  performing  craniotomies  suggest 
themselves:  one,  the  possibility  of  infection;  the  other,  the  possi- 
bility of  dividing  the  dura  and  lacerating  the  brain  substance  should 
the  dura  be  adherent. 

I  have  already  referred  to  the  manner  in  which  infection  may  be 
guarded  against.  The  danger  of  dividing  the  dura  and  lacerating 
the  brain  substance  in  those  cases  in  which  the  dura  is  adherent 
is  not  incurred  by  this  method  more  than  by  any  other.  No  matter 
what  the  instrument  selected  for  dividing  the  bone,  if  the  dura  be 
firmly  adherent  to  the  skull  it  will  be  exposed  to  the  possibility  of 
laceration.  One  of  the  advantages  of  making  the  flap  of  liberal 
dimensions  is  that  there  will  be  a  margin  of  normal  tissue  between 
the  lesion  and  the  edges  of  the  osseous  opening.  The  possibility  of 
the  line  of  the  bone-flap  traversing  the  affected  area  is  more  remote. 

McCosh,  of  New  York,  makes  use  of  the  electric  engine  in  his 
craniotomies.  A  small  bulb  of  the  shape  of  a  pear,  about  one-quarter 
of  an  inch  in  diameter,  is  attached  to  the  engine,  and  with  this  bulb 
four  or  five  holes  are  bored  through  the  skull;  the  cone  shape  of  the 
bulb  allows  the  point  to  penetrate  through  the  skull  as  it  is  revolved, 
and  yet  prevents  the  shaft  from  entering  the  skull  or  penetrating 
the  dura.  When  the  holes  have  been  made  the  bulb  is  removed, 
and  there  is  substituted  a  small  circular  saw,  and  the  bone  between 
the  holes  made  by  the  burr  sawed  through.  A  small  projecting  and 
protecting  flange  is  screwed  to  the  side  of  the  circular  saw,  so  that 
the  blade  of  the  saw  is  exposed  only  for  the  depth  of  the  skull  as 
measured  through  the  holes,  and  in  this  way  the  danger  of  sawing 
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through  the  tkira  is  wholly  obviated.'  This  instrument  would,  it 
seems  to  me,  require  much  more  practice  in  order  to  enable  one  to 
operate  it  with  safety.  If  one  depends,  in  the  adjustment  of  the 
flange,  upon  the  depth  of  the  skull  measured  at  any  one  of  the  holes 
the  danger  of  sawing  through  the  dura  cannot,  as  it  is  claimed,  be 
wholly  obviated.  The  depth  or  thickness  of  the  skull  varies,  so  that 
there  would  always  be  the  possibility  of  the  saw  penetrating  the  dura 
if  the  skull  were  thicker  at  one  of  the  holes  than  elsew  here,  or  what 
is  also  an  objection,  though  not  such  a  serious  one,  the  saw  would 
not  penetrate  the  entire  thickness  of  the  skull  if  the  skull  were 
thinner  at  the  point  measured  than  it  was  at  some  other  point  along 
the  projected  incision. 

Control  of  Hemorrhage.  Exceptional  precautions  should  be 
adopted  to  control  hemorrhage  from  the  very  outstart.  The  amount 
of  blood  wliich  will  be  lost  from  an  extensive  incision  of  the  scalp 
might  be  considerable.  The  loss  of  blood  will  be  reduced  to  a 
minimum  by  the  application  of  a  tourniquet  around  the  head.  I 
have  been  in  the  habit  of  using  for  this  purpose  rubber  tubing. 
Dr.  Gushing  showed  me  recently  an  appliance  for  this  purpose 
which  seemed  to  me  very  superior.  It  consists  of  an  inflatable  tube, 
which  fits  snugly  the  head  of  the  patient,  and  with  a  small  bicycle 
pump  can  be  distended  sufficiently  to  exert  the  necessary  degree  of 
pressure.  If  no  tourniquet  is  used,  it  is  a  good  plan  to  make  the 
incision  section  by  section,  stopping  to  control  the  hemorrhage  from 
one  section  before  proceeding  to  the  next.  Hemorrhage  from  the 
diploic  sinuses  is  satisfactorily  controlled  by  Horsley's  wax.  When 
we  come  to  the  (juestion  of  the  control  of  hemorrhage  from  the  brain 
and  tumor  itself,  we  are  confronted  with  a  more  difficult  problem. 
But  two  courses  are  open:  one  to  pack  gauze  firmly  into  the  wound, 
the  other  to  close  one  or  both  carotids  temporarily.  The  latter  course 
would  seem  to  be  the  ideal  course  were  the  practice  of  it  unattended 
with  risk.  Crile,  to  whom  we  are  indebted  for  this  suggestion,  per- 
formed this  preliminary  operation  in  a  series  of  cases  without  any 
-erious  after-effects.  It  seemed  to  me  that,  if  as  in  Crile's  hands  this 
•operation  were  free  from  danger,  a  very  important  contribution  had 
been  made  to  the  technique  of  brain  surgery.  My  personal  expe- 
rience, however,  has  not  confirmed  these  views.  In  the  first  place, 
temporary  closure  of  the  carotifls  does  not  altogether  control  hemor- 
rhage; it  controls  arterial  hemorrhage,  but  upon  the  venous  hemor- 
rhage, which  is  the  much  more  troublesome,  it  has  little  effect.  But 
in  addition  to  the  control  being  ineffectual,  it  is  not  unattended  by 
risk,  at  least  it  has  not  been  in  my  hands.  I  have  practised  temporary 
flosure  of  the  carotid  but  five  times  in  all,  including  two  of  the  cases 
in  this  report,  and  from  this  limited  experience  I  am  firmly  of  the 
opinion  that  Crile's  method  should  be  reserved  for  the  extreme  cases, 
and  in  these  should  be  confined  to  one  side. 

The  posture  of  the  patient  during  the  operation  should,  of  course, 
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not  be  overlooked.  Hemorrhage  will  be  less  free  if  the  patient's  head 
and  body  are  well  elevated.  Unless  the  patient  is  in  a  state  of  shock 
I  am  in  the  habit  of  continuing  elevation  of  the  head  and  shoulders 
after  the  patient  is  transferred  from  the  operating-table  to  his  bed. 

Observations  upon  the  Blood  Pressure.  One  of  the  signs  of 
increased  intracranial  tension  of  whatever  origin  is  elevation  of  the 
blood  pressure.  It  is  present  in  depressed  fractures  of  the  skull,  in 
intracranial  hemorrhage,  in  cerebral  contusion  and  concussion,  as 
well  as  in  brain  tumor.  In  a  very  exhaustive  work  on  concussion 
and  cerebral  compression  by  Kocher  and  his  students,  the  effects  of 
intracranial  tension  upon  the  circulation  of  the  brain  were  studied. 
It  was  observed  that  when  the  compression  was  of  a  very  moderate 
degree  there  developed  primarily  a  venous  stasis  or  disdiamyrrhosis. 
This  was  due  to  the  obstruction  of  the  venous  circulation  by  the 
increased  intracranial  pressure.  If  this  pressure  continues  or  in- 
creases the  circulation  of  the  brain  becomes  re-estabUshed ;  this 
phenomenon  is  attributed  to  a  stimulation  of  the  vasomotor  centre, 
which,  acting  through  the  peripheral  vessels,  causes  such  an  increase 
in  the  arterial. pressure  as  will  compensate  for  the  increased  cranial 
tension.  And  so  it  is  that  in  the  presence  of  a  brain  tumor  we  often 
find  the  blood  pressure  elevated  above  normal.  In  all  operations  for 
the  removal  of  brain  tumors  I  have  made  it  a  practice  to  make  an 
observation  of  the  blood  pressure  before  the  operation  and  to  have 
the  observations  upon  the  blood  pressure  continued  throughout  the 
operation.  These  observations  are  recorded  on  a  chart  designed  for 
this  especial  purpose;  on  it  are  recorded  by  an  assistant  a  tracing 
of  the  pulse  and  blood  pressure  in  such  a  way  that  the  operator  can 
see  at  a  glance  what  the  pulse  rate  and  degree  of  blood  pressure  may 
be.  The  sphygmograph,^  which  is  used  in  my  clinic,  is  very  simple 
in  its  construction,  and  can  be  Operated  without  any  difficulty  by  an 
untrained  assistant. 

The  object  in  having  this  record  made  throughout  the  operation 
is  twofold.  In  the  first  place,  generally  speaking,  the  condition  of 
the  blood  pressure  is  the  most  reliable  index  of  the  patient's  condi- 
tion; when  the  normal  blood  pressure  is  sustained  throughout  the 
operation  we  are  assured  that  the  operative  procedures  have  not  been 
of  sufficient  gravity  to  induce  shock.  This  applies,  of  course,  to 
operative  procedures  generally,  and  is  not  confined  to  those  upon  the 
brain;  but  in  operations  for  the  removal  of  tumors  of  the  brain  the 
blood  pressure  index  is  of  much  greater  significance,  in  that  it  assists 
us  in  determining  whether  the  operation  should  be  performed  in  one 
or  two  stages. 

Indications  for  Two-stage  Operation.  It  has  been  said  that 
25  per  cent,  would  be  considered  a  conservative  estimate  of  patients 
who  died  immediately  from  the  effects  of  operation.  In  some  cases 
death  is  attributed  to  shock,  in  some  to  concussion,  and  in  some  to 

'  It  i«  a  modification  of  the  Riva-Rocci  instrament  that  was  worked  out  by  Dr.  Stanton, 
Instructor  in  Medicine  at  the  University  of  Pennsylvania. 
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"unknown  causes."  In  a  discussion  on  the  subject  of  bi"ain  tumors 
at  the  October  meeting  of  the  College  of  Physicians  I  said  that  I  was 
inclined  to  believe  that  in  the  latter  class  of  cases  death  was  due  to 
the  sudden  withdrawal  of  intracranial  pressure.  In  the  investiga- 
tions of  Kocher,  that  have  already  been  referred  to,  it  was  demon- 
strated that  the  sudden  withdrawal  of  intracranial  pressure,  after 
the  blood  pressure  had  been  forced  to  a  considerable  height,  may 
be  followed  by  paralysis  or  break  down  of  the  vasomotor  mechanism. 
If  we  are  correct  in  assuming  that  this  theory  will  explain  many  of 
the  fatal  terminations  in  a  given  number  of  cases,  we  should  give 
more  serious  consideration  to  the  advisabihty  of  dividing  the  opera- 
tion into  two  stages.  Horsley  recommends  the  adoption  of  this  pro- 
cedure in  every  case  without  exception,  and  v.  Bergmann,  though 
not  going  so  far  as  Horsley,  recommended  the  two-stage  operation  in 
cases  in  which  the  patient's  general  condition  was  below  par,  or  in 
which  the  tumor  was  a  particularly  large  one.  Horsley's  recom- 
mendation seems  to  me  unnecessarily  radical,  and  that  of  v.  Berg- 
mann too  indefinite.  It  seems  to  me  a  rule  may  be  formulated  which 
is  based  upon  a  much  more  scientific  basis,  namely,  that  when  after 
the  relief  of  pressure,  such  as  would  follow  the  removal  of  the  osteo- 
plastic flap  and  the  reflection  of  the  dura,  there  is  a  very  decided  fall 
in  the  blood  pressure,  an  attempt  should  not  be  made  at  that  sitting 
to  remove  the  tumor.  The  completion  of  the  operation  should  be 
postponed  until  the  circulatory  equilibrium  has  been  restored,  that 
is,  until  the  circulation  of  the  brain  has  become  adjusted  to  the  newly 
instituted  physical  conditions.  This  may  mean  the  delay  of  a  week 
or  a  delay  of  but  forty-eight  hours.  [In  order  to  determine  in  more 
exact  terms  the  effect  of  the  sudden  removal  from  the  brain  of  such 
j)ressure  as  would  be  exerted  by  a  tumor,  I  am  conducting  a  series 
of  experiments  upon  dogs,  in  which  an  inflated  rubber  bag  is  intro- 
duced beneath  the  dura  and  distended  so  gradually  as  to  simulate 
the  growth  of  a  tumor;  when  the  bag  is  distended  to  a  considerable 
size  the  fluid  will  be  withdrawn  suddenly,  and  the  effect  of  the  col- 
lapse of  the  bag  upon  the  blood  pressure  will  be  recorded.] 

In  Case  III.  of  this  series  such  a  course  was  adopted.  The  patient 
liad  a  large  subcortical  tumor.  Soon  after  the  dural  flap  was  reflected 
there  was  such  a  fall  of  blood  pressure  that  I  decided  to  postpone  for 
the  time  being  further  operative  intervention.  The  patient  soon 
recovered  from  the  effects  of  the  preliminary  step,  but  I  feel  quite 
sure  that  if  I  had  continued  with  the  operation  and  attempted  to 
remove  the  tumor  the  circulatory  disturbance  would  have  been 
aggravated,  and  the  patient  would  have  died.  In  Case  II.  it  will  be 
noted  in  the  chart  that  after  the  completion  of  the  first  stage  of  the 
operation  the  patient  was  not  suffering  from  depression  of  the  circu- 
lation. Accordingly,  I  proceeded  and  removed  the  tumor.  The 
tumor  proved  to  be  a  small  one,  so  small  that  its  presence  had  not 
caused  enough  increased  tension  to  disturb  the  circulation,  and  the 
removal  was  effected,  therefore,  without  affecting  the  blood  pressure. 
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Somrner^  reports  his  experience  in  an  operation  for  sarcoma  of  the 
brain.  Death  ensued  a  few  hours  afterward  for  no  demonstrable 
reason.  The  author  says  that  in  this  as  in  many  other  cases  death 
is  due  to  sudden  change  in  the  circulation.  His  views  coincide  with 
mine.  As  a  means  of  relieving  pressure  he  recommends  lumbar 
puncture  in  addition  to  the  reflection  of  the  osteoplastic  flap  as  a 
preliminary  measure,  postponing  for  a  few  days  any  attempt  to 
remove  the  growth.  I^imbar  puncture  would  no  doubt  relieve 
pressure  temporarily,  but  whether  its  effects  would  be  enduring 
enough  to  be  of  any  practical  value  I  am  not  prepared  to  say.  Fur- 
thermore, lumbar  puncture  is  in  itself  a  dangerous  procedure,  and 
especially  so  in  brain  tumors.  A  number  of  sudden  deaths  have 
been  reported  as  having  been  caused  by  this  procedure. 

As  TO  THE  Question  of  Bulging  of  the  Brain.  If  the  most 
alarming  feature  of  brain  operation  is  hemorrhage,  the  most  trouble- 
some is  the  bulging  of  the  brain  that  follows  reflection  of  the  dura. 
In  the  course  of  our  operations  Dr.  Spiller  and  I  have  made  certain 
observations  bearing  upon  this  subject.  As  a  preface  to  these  obser- 
vations it  should  be  stated  that  a  distinction  is  made  between  the 
bulging  which  occurs  immediately  after  the  dura  is  reflected,  which 
will  for  convenience  sake  be  termed  "initial"  bulging,  and  that 
which  manifests  itself  during  the  subsequent  exploratory  manoeuvres, 
or  "consecutive"  bulging. 

First,  when  a  tumor  is  present  there  may  be  little  or  no  initial 
bulging,  but  there  is  not  likely  to  be  any  consecutive  bulging.  By 
this  we  mean  that,  given  a  case  in  which  the  tumor  has  been  localized 
accurately  and  occupies  the  field  bounded  by  the  opening  in  the 
skull,  there  may  be  little  or  no  bulging,  even  though  the  tumor  be 
one  of  very  considerable  dimensions.  In  Cases  II.  and  III.  of  this 
report  there  were  present  a  small  and  a  very  large  tumor  respectively, 
and  yet  in  neither  case  was  there  any  initial  or  consecutive  bulging. 
No  doubt  the  character  of  the  tumor  would  have  some  effect — thus 
a  very  vascular  sarcoma  would  be  more  likely  to  bulge  through  the 
opening  than  a  gumma.  The  release  of  pressure  from  a  growth 
abounding  in  large  vascular  channels  would  result  in  a  reactionary 
dilatation,  more  particularly  of  the  venous  channels,  and  this  in  turn 
might  be  followed  by  such  circulatory  disturbances  as  would  readily 
lead  to  cerebral  oedema.  What  we  want  to  call  particular  attention 
to  is  this:  that  in  the  absence  of  bulging  one  must  not  be  led  to  believe 
that  there  can  be  no  tumor  present. 

Secondly,  that  when  the  tumor  was  not  found,  and  if  present  was 
not  situated  at  or  beneath  the  area  exposed,. "consecutive"  bulging 
was  a  very  conspicuous  feature,and  the  degree  of  bulging  far  exceeded 
the  initial  bulging  observed  when  tumors  were  present.  This  at  first 
thought  seems  as  it  were  paradoxical,  but  upon  further  consideration 
is  readily  explained.  It  is  due  to  the  fact  that  normal  brain  tissue 
being  the  more  sensitive  reacts  more  rapidly  to  the  insult  of  trauma- 

1  Beitrage  zur  Psychiatrie  kllnik,  1902,  vol.  i.  p.  5. 
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tism.  \Mien  the  looked-for  lesion  does  not  present  itself  on  the  surface 
of  the  brain  at  the  site  of  exjx)sure  certain  exploratory  measures  are 
instituted :  the  brain  is  palpated  to  determine  its  consistency,  explora- 
tory' incisions  are  made  into  the  cortex  to  determine  whether  the 
grow'th  is  subcortical,  and  the  exploratory  needle  is  introduced  in 
the  search  for  deep-seated  collections  of  fluid.  Meantime  the  brain 
surface  is  subjected  to  the  injurious  influence  of  a  comparatively 
low  temperature.  Each  one  of  these  exploratory  measures  inflicts 
a  traumatism  of  greater  or  less  degree,  and,  as  a  result  of  their  com- 
bined effects,  the  brain  swells  mth  amazing  rapidity,  so  that 
within  a  few  moments  it  protrudes  so  beyond  the  dura  that  it  becomes 
a  physical  impossibility  to  replace  it  sufficiently  to  unite  the  edges 
of  the  dural  wound.  The  actual  cause  of  the  swelUng  is  no  doubt 
the  development  of  uedema.  As  pointed  out  by  Cannon,  who  con- 
ducted a  series  of  experiments  in  order  to  explain  the  secondary 
increase  of  intracranial  pressure  in  head  injuries,  the  swelling  and 
pressure  are  wholly  independent  of  any  increase  of  blood  pressure 
whatever,  and  are  the  result  of  certain  chemical  changes  in  the  brain 
substance  itself,  whereby  the  osmotic  pressure  is  so  increased  that 
the  brain  rapidly  becomes  oedematous. 

The  practical  lessons  to  l)e  learned  from  these  observations  are 
easily  foreseen.  In  the  first  place,  have  we  not  in  this  rapid  and 
consecutive  cedema  a  sign  that  the  tissue  presenting  in  the  opem'ng 
is  chiefly  normal  brain  tissue,  and  that  if  there  be  a  tumor  present  in 
the  region  exposed  it  is  in  all  likelihood  a  very  small  one?  Secondly, 
these  observations  should  teach  us  the  importance  of  carrying  out 
the  exploratory  measures  in  an  expeditious  manner.  To  be  sure,  we 
should  not  proceed  with  undue  haste,  but  once  the  dura  is  exposed 
the  various  methods  of  exploration  should  l>e  carried  out  in  a  method- 
ical and  unhesitating  manner.  A  definite  plan  of  procedure  should 
l)e  outlined  before  the  oj>eration  begins,  the  instniments  for  explora- 
tion should  be  at  hand,  and  once  the  dura  is  reflected  the  operator 
should,  without  a  moment's  delay,  procee<l  with  his  in\estigation, 
and  in  the  following  ortler:  1.  A  careful  inspection  of  the  exposed 
'  ortex,  noting  whether  pulsation  is  visible,  whether  the  brain  is  of 
iionnal  color,  and  noting  the  condition  of  the  bloo<lvessels.  Inspec- 
tion should  precede  all  the  other  forms  of  examination  because  soon 
after  exposure  of  the  brain  to  the  traumatism  inflicte<l  by  the  exam- 
ining finger  the  brain  begins  to  bulge.  The  operator  should  palpate, 
gently  of  course,  the  cortex,  Ixjth  the  part  exposes!  and,  if  nothing 
abnormal  be  found  there,  the  parts  immediately  surrounding.  By 
palpation  one  can  discover  variations  in  consistency  and  in  tension. 
V.  Bergmann  recommends  in  those  cases  in  which  the  tumor  cannot 
be  felt  that  the  patient  be  raised  to  a  sitting  jxjsture,  "whereui>on 
the  tumor  may  become  visible  or  palpable,  the  area  exjx)se<l  sinking 
in  somewhat  from  the  atmospheric  pressure  in  connection  with  the 
lessened  blood  pressure.'"  2.  If  by  palpation  one  discovers  an  in- 
>  Woolsey.    The  Axkbicam  Joukm al  of  thk  Medical  Sciences,  December.  1903. 
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crease  in  the  consistency,  and  inspection  fails  to  reveal  a  growth 
involving  the  cortex,  an  incision  of  from  1  to  3  cm.  should  be  made 
in  the  direction  of  the  suspected  lesion.  The  importance  of  making 
more  than  a  nick  in  the  surface  of  the  brain  needs  no  explanation. 
In  Case  III.,  although  the  tumor  would  not  have  been  removed  at 
the  first  operation,  it  was  not  discovered,  simply  because  the  incision 
was  not  deep  enough  to  expose  it.  3.  Failing  to  reveal  the  lesion, 
an  exploratory  needle,  constructed  especially  for  this  purpose,  should 
be  introduced  in  two  or  three  directions,  but  always  through  the 
same  opening.  The  instrument  best  adapted  to  this  purpose  is  a 
small  cannula  armed  with  a  blunt  obturator.  The  instrument  should 
be  introduced  to  the  maximum  depth,  the  obturator  removed,  and 
the  instrument  gradually  withdrawn.  The  ordinary  exploratory 
needle  is  useless,  because  upon  its  introduction  the  orifice  becomes 
plugged  with  cerebral  tissue,  and  the  communication  between  a  cyst 
or  an  abscess  is  thereby  cut  off. 

Given  a  case  in  which  the  brain  has  bulged  to  a  very  considerable 
degree,  how  should  this  complication  be  treated?  Three  courses  are 
open  to  the  operator:  the  first  to  attempt  to  restore  the  brain  to  its 
normal  confines  and  to  close  the  dural  wound;  the  second,  to  dis- 
regard absolutely  the  dura  and  to  terminate  the  operation  by  closing 
the  wound  in  the  scalp;  and  the  thirtl,  to  make  no  attempt  to  replace 
the  brain,  but  to  repair  the  defect  between  the  dural  edges  with  a 
graft  dissected  from  the  pericranium.  The  adoption  of  one  or  the 
other  of  these  three  courses  should  depend  upon  existing  condi- 
tions. 

For  purposes  of  illustration,  imagine  a  case  in  which  the  tumor  has 
not  been  found  and  in  which  there  is  an  element  of  uncertainty  in 
the  diagnosis  as  to  the  existence  of  tumor.  Under  these  conditions, 
if  the  dural  edges  cannot  be  approximated  without  such  pressure 
upon  the  bulging  brain  as  would  lead  inevitably  to  an  undesirable 
amount  of  laceration  of  the  brain  substance,  such  a  plan  as  that 
suggested  by  Keen  should  be  carried  out,  namely,  to  dissect  from 
the  pericranium  a  graft  large  enough  to  fill  the  gap  between  the  edges 
of  the  dura.  This  plan  was  adopted  in  Case  IV.  of  this  series.  A 
diagnosis  of  tumor  of  the  brain  had  been  made,  but  instead  of  a 
tumor  a  tubercular  meningitis  almost  confined  to  the  parietal  lobe 
was  found.  Shortly  after  the  dura  was  reflected  and  the  field  explored 
the  brain  began  to  bulge  in  an  amazingly  and  alarmingly  rapid  man- 
ner; to  have  attempted  to  suture  the  dura  without  removing  a  large 
section  of  the  brain  would  have  been  a  physical  impossibility,  and, 
inasmuch  as  there  was  no  indication  for  the  relief  of  pressure,  the 
gap  in  the  wound  was  closed  in  the  manner  as  above  described.  As 
illustrating  another  phase  of  the  question,  picture  a  case  in  which  a 
tumor  was  undoubtedly  present,  but  had  been  localized  inaccurately 
— a  case  in  which  headache  was  one  of  the  conspicuous  and  most 
distressing  symptoms.  A  radical  operation  in  such  a  case  is,  for  the 
time  being  at  least,  out  of  the  question;  but  we  have  every  reason  to 
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believe  that  in  relieving  pressure  the  patient  will  enjoy  a  temporary 
period  of  reUef.  If,  then,  the  indication  is  clearly  to  reUeve  pressure, 
it  would  be  the  height  of  folly  to  attempt  to  sew  up  the  dura,  as  by 
so  doing  the  intracranial  pressure  would  be  as  great  as  it  was  before 
the  operation.  Under  these  circumstances  the  dura  should  be  disre- 
garded absolutely,  the  bone  of  the  flap  should  be  removed,  and  the 
wound  in  the  scalp  closed  with  great  precision. 

Palliative  Operation.  In  every  operator's  experience  there 
will  be  a  certain  number  of  cases  which  for  one  reason  or  another 
are  not  suitable  for  the  radical  operation,  either  because  the  tumor 
is  inaccessible,  or  because  it  may  be  too  large,  or  because  accurate 
localization  is  impossible.  Under  any  of  these  circumstances  when 
the  patient  is  suffering,  evidently  from  the  effects  of  increased  intra- 
cranial tension — e.  g.,  headache,  or  choked  disk^ — the  palliative 
operation  should  be  performed.  I  say  "should  be"  because  I  be- 
lieve an  operation  under  these  circumstances  is  more  than  a  question 
of  propriety;  it  should  be  regarded  as  imperative.  Were  it  not  for 
the  headache  the  patient  might  enjoy  for  the  rest  of  his  days  freedom 
from  pain,  if  pressure  is  relieved.  I  have  under  my  care  now  a 
patient  that  was  referred  to  me  by  Dr.  Hermance  and  Dr.  Spiller, 
a  patient  who  has  unquestionably  a  tumor,  but  no  symptoms  suffi- 
ciently pronounced  to  make  localization  possible.  He  suffered  from 
attacks  of  such  violent  headache  that  his  reason  became  impaired; 
his  suffering  was  intense  and  only  to  be  compared  \^4th  that  attend- 
ing the  paroxysms  of  tic  douloureux.  Opiates  did  not  relieve  him.  A 
section  of  bone  was  removed  from  the  skull,  and  with  but  two  excep- 
tions, when  the  attacks  were  not  severe  and  of  very  short  duration, 
he  has  enjoyed  absolute  relief  from  pain,  and  is  as  contented  and 
placid  as  one  could  be  under  the  circumstances.  The  same  gratifying 
effects  may  be  obtained  in  cases  of  choked  disk.  When  this  condition 
has  not  existed  so  long  as  to  have  caused  atrophy  of  the  optic  nerve 
an  early  operation  for  the  relief  of  pressure  will  be  followed  by 
marked  subsidence  of  or  disappearance  of  the  choked  disk  and  by 
a  corresponding  improvement  of  vision.  We  are  thus  enabled  to 
restore  to  a  greater  or  less  degree  the  patient's  vision  for  the  remainder 
of  his  life.  In  a  case  recently  operated  upon  the  effect  of  craniotomy 
and  consequent  relief  of  pressure  was  very  strikingly  illustrated. 
The  choked  disk,  which  was  present  to  a  very  marked  degree,  sub- 
sided at  least  one-half  within  three  weeks  of  the  date  of  the  operation. 
Unfortunately  in  this  case  the  operation  was  not  performed  soon 
enough  to  save  the  patient's  vision,  as  very  marked  atrophy  of  the 
optic  nerve  had  already  occurred.  For  the  relief  of  these  two  con- 
ditions, namely,  headache  and  impairment  of  vision,  I  lay  stress 
upon  the  importance  of  the  palliative  operation.  In  performing  this 
operation  a  section  of  bone  representing  about  three  square  inches 
should  be  removed  and  a  dural  flap  fashioned  and  reflected,  and 
the  wound  in  the  scalp  closed.  This  will  afford  the  desired  relief 
of  tension. 
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Results.  As  to  the  more  recent  statistics  upon  the  results  of  sur- 
gical intervention  for  cerebral  tumor,  Woolsey^  has  collected  101 
cases  of  cerebral  tumors  which  have  been  operated  upon  during 
the  past  five  years.  Of  this  series  he  says:  "Twelve  cases,  11.8  per 
cent.,  died  within  twenty-four  hours,  and  twenty-six,  or  25.7  per 
cent.,  within  three  weeks."  Here  at  once  we  see  a  very  marked 
reduction  in  the  immediate  mortality.  Von  Bergmann  regards  25 
per  cent,  as  a  very  conservative  estimate  of  the  number  dying  as  the 
direct  result  of  the  operation.  Of  the  eighty-eight  cases  of  Woolsey's 
series,  of  which  an  exact  localization  was  made,  the  mortality  was 
but  22.7  per  cent.,  as  against  46  })er  cent,  among  those  not  exactly 
localized.  In  Gussenbauer's  series  of  twelve  cases  there  was  but 
one  death,  and  that  due  to  pneumonia.  "As  to  the  more  remote 
results,  six  died  within  three  weeks  and  three  months ;  nine  between 
three  months  and  one  year,  and  three  between  one  year  and  two 
years.  As  almost  all  of  these  died  from  the  effect  of  the  tumor  the 
mortality  within  two  years  is  43.5  per  cent."  This  high  mortality, 
both  immediate  and  remote,  Woolsey  says  is  not  greater  than  that 
following  radical  operations  for  malignant  growths  in  some  other 
situations,  and  that  considering  "the  otherwise  hopeless  condition 
of  these  cases,  the  difficulties  of  exact  diagnosis,  the  inaccessibility 
of  the  tumors,  and  the  marked  relief  of  symptoms  in  almost  all  cases 
not  dying  at  once,  we  may  take  courage  and  feel  some  degree  of 
satisfaction."  Woolsey  says  "that  we  should  feel  still  more  encour- 
aged when  we  consider  the  length  of  time  during  which  some  cases 
remain  free  of  recurrences.  Cases  of  sarcoma  are  reported  four  years, 
four  years  and  one  month,  five  and  one-half  years,  and  eleven  years 
after  operation.  A  case  of  fibroma  was  reported  well  eight  years, 
cases  of  gummata  two  and  one-half  years,  a  case  of  glioma  three  and 
one-half  years,  and  one  case,  in  which  the  variety  of  tumor  was  not 
given,  nine  years  after  the  operation.  Seven  cases  of  sarcomata  are 
reported  to  have  recurred  at  periods  ranging  from  three  months  to 
eleven  years,  and  averaging  two  years  and  four  months,  or,  exclusive 
of  the  latter  case,  nine  and  one-third  months." 

It  is  needless  to  say  that  the  prognosis  in  the  case  of  benign  tumors 
and  cysts  and  in  cases  of  well-encapsulated  sarcomata  is  much  better 
than  in  operations  when  the  growths  are  of  malignant  and  infiltrating 
type. 

Resume.  1.  All  measures  recognized  as  prophylactic  of  shock 
should  be  observed  stringently.  In  these  we  have  the  most  effectual 
means  of  reducing  the  mortah'ty.  The  most  important  of  them  are 
(a)  the  avoidance  of  prolonged  operation ;  (b)  the  prevention  of  exces- 
sive hemorrhage,  and  (c)  the  avoidance  of  unnecessarily  rough 
manipulation  of  the  brain  substance. 

2.  A  given  area  of  brain  can  be  exposed  with  the  least  minimum 
degree  of  traumatism  and  greatest  economy  of  time  by  the  electric 
engine. 
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3.  Temporary  closure  of  the  carotids  in  operations  u[>on  the  brain 
is  ineffectual  and  not  unattended  by  danger.  It  should  be  reserved 
for  extreme  cases,  and  practised  on  one  side  only. 

4.  Observations  should  be  made  upon  the  blood  pressure  imme- 
diately before  and  at  frequent  intervals  during  the  operation.  Object 
of  same  twofold:  (a)  as  the  most  reUable  index  of  patient's  condition; 
(6)  as  the  only  exact  method  of  determining  whether  operation  should 
or  should  not  be  carried  but  in  two  stages. 

5.  Two-stage  operation  is  indicated  when  there  has  been  a  decided 
fall  in  blood  pressure  after  the  relief  from  intracranial  tension,  such 
as  follows  reflection  of  the  Wagner  flap  and  dura. 

6.  Lumbar  puncture  as  a  means  of  relieving  pressure  is  a  tem- 
porary, not  to  say  dangerous,  procedure. 

7.  Bulging  of  the  brain  is  one  of  the  most  embarrassing  features  of 
cerebral  operations.  A  distinction  may  be  made  between  that  which 
occurs  immediately  after  reflecting  the  dura,  "initial"  bulging,  and 
that  which  follows  as  a  result  of  subsequent  exploratory  manipula- 
tion, "consecutive"  bulging. 

8.  "Initial"  bulging  is  due  to  the  increased  tension  exerted  by  a 
tumor.  It  is  not  always  present,  is  often  not  excessive,  and  is  not 
likely  to  be  followed  by  "consecutive"  bulging. 

9.  "Consecutive"  bulging  is  due  to  the  cerebral  cedema  set  up  in 
normal  brain  tissue  by  trauma  inflicted  by  the  exploratory  manipu- 
lations. "Gjnsecutive"  bulging  far  exceeds  in  magnitude  initial 
bulging,  and  suggests  the  absence  of  a  tumor  of  considerable  size  at 
the  seat  of  operation. 

10.  In  order  to  avoid  this  "consecutive"  bulging,  which  is  a  most 
embarrassing  feature  of  these  operations,  exploration  should  be  car- 
ried out  in  the  most  expeditious  manner. 

11.  ^Vhen  the  edges  of  the  dural  wound  cannot  be  approximated 
without  undue  tension  or  without  great  laceration  of  brain  substance, 
the  gap  should  be  closed  by  a  graft  taken  from  the  pericranium, 
providing  the  tumor  has  not  been  found  and  there  is  reason  to  ques- 
tion the  accuracy  of  the  diagnosis. 

12.  When  there  is  every  assurance  of  a  tumor  being  present, 
but  it  proves  to  be  inoperable  or  was  imperfectly  localized,  no 
attempt  should  be  made  to  close  the  dura,  as  in  so  doing  the 
best  possible  palliative  effects  of  the  operation  would  be  counter- 
acted. • 

13.  Palliative  operations  should  be  regarded  not  merely  as  opera- 
tions of  propriety,  but  should  be  considered  imperative  whenever 
the  tumor  cannot  be  found  or  Cannot  be  removed. 

14.  A  statistical  study  of  the  results  of  the  last  five  years  is  encour- 
aging. The  mortality,  both  immediate  and  subsequent,  has  been 
reduced  materially.  Recurrence  after  operations  for  malignant 
growths  of  the  brain  is  no  greater  than  after  operations  for  malignant 
growth  of  other  structures. 
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Resume  of  the  Operative  Records/ 

Case  II. — G.  K.;  operation  May  2,  1903;  osteoplastic  resection  of 
the  skull;  exposure  and  removal  of  cortical  sarcoma;  recovery  from 
immediate  effects  of  operation;  marked  improvement  in  patient's  con- 
dition during  a  period  of  several  weeks;  return  of  the  growth,  with 
fatal  termination. 

Upon  reflection  of  the  osteoplastic  flap  and  dura  an  area  was 
exposed  to  view  which,  to  the  touch  and  sight,  was  unquestionably 
pathological,  and  proved  to  be  the  tumor.  Before  proceeding  to  re- 
move the  tumor,  consideration  was  taken  of  the  patient's  condition, 
and  more  particularly  of  his  circulation.  If  from  the  effect  of  the 
preliminary  procedures  the  patient's  circulation  had  been  depressed, 
further  manipulation  would  have  been  postponed  for  twenty-four 
to  forty-eight  hours,  or  until  the  circulation  was  re-established.  In 
the  absence  of  any  alarming  evidence  of  depression,  the  operation 
was  continued  and  the  tumor  removed.  There  were  no  technical 
difficulties  nor  hemorrhage  attending  this  step  of  the  operation. 

The  tumor  was  not  situated  in  the  centre  of  the  area  which  was 
exposed,  but  quite  near  the  margin  of  the  opening,  so  that  if  the 
opening  in  the  skull  had  been  a  small  one -it  is  quite  possible  that 
the  tumor  might  have  escaped  the  eye  of  the  operator. 

At  the  end  of  the  operation  the  patient's  temperature  was  96°  F., 
his  pulse  92,  and  his  respirations  28.  The  patient  reacted  quite 
promptly,  and  at  no  time  did  we  entertain  doubt  as  to  his  recovery 
from  the  immediate  effects  of  the  operation.  On  the  evening  of  the 
operation  there  was  complete  paralysis  of  the  right  arm  and  leg,  and 
aphasia;  but  the  following  morning  the  function  of  both  limbs  was 
partially  restored  and  the  patient  could  speak,  but  very  indistinctly. 
On  the  fifth  day  a  very  decided  improvement  was  observed,  both  in 
the  size  of  his  vocabulary  and  in  the  rapidity  with  which  he  could 
give  expression  to  his  thoughts.  Generally  speaking,  there  was  a 
decided  improvement  over  his  condition  before  the  operation.  The 
headache  of  which  he  had  complained  so  bitterly  was  almost  entirely 
relieved.  Occasionally  he  complained  of  a  soreness  in  his  head,  but 
the  constant  distressing  headache  so  characteristic  of  brain  tumor 
had  disappeared.  Two  weeks  after  the  operation  he  left  his  bed, 
and  would  have  been  discharged  from  the  hospital  had  it  not  been 
thought  desirable  to  keep  him  under  observation  for  a  longer  period. 

Case  III. — Thomas  S.,  aged  forty-seven  years;  operation  June  5, 
1903;  osteoplastic  resection  of  the  skull;  subcortical  tumor  below  the 
surface  of  the  brain  within  the  white  matter;  not  found  because  of  its 
deep  situation  within  the  substance  of  the  brain;  operative  recovery; 
death  thirty-four  days  after  the  operation. 

After  preliminary  closure  of  the  carotids  the  osteoplastic  flap  and 


•  Editorial  Note.— The  clinical  histories  of  these  cases  appear  in  full  in  the  article  by  Dr. 
Spiller  in  this  number  of  the  Joubnau 
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its  dura  were  reflected  and  the  brain  exposed.  When  the  dura  was 
divided  the  brain  did  not  protrude,  as  it  so  often  does.  Its  surface 
was  inspected  and  several  gross  lesions  were  noted  in  the  field  ex- 
posed. These  lesions  were  quite  superficial  and  were  not  sufficiently 
intense  to  explain  the  symptoms.  Several  incisions  were  made  into 
the  cortex  of  the  brain  about  a  centimetre  in  depth,  with  a  view 
toward  exposing  a  subcortical  growth,  but  the  incisions  were  not 
deep  enough  to  have  revealed  the  tumor  which  was  discovered  at 
the  autopsy.  The  flaps  were  replaced  and  the  wound  closed.  In 
this,  as  in  the  former  case,  the  patient  reacted  promptly  from  the 
operation,  and  after  a  slight  febrile  reaction,  running  over  a  period 
of  eight  days,  the  temperature  returned  to  normal.  During  the  con- 
valescent period  the  patient  had  some  couMilsions,  Jacksonian  in 
type,  and  his  left  upper  limb  became  almost  completely  paralyzed. 
He  was,  however,  almost  entirely  relieved  of  the  headache  from 
which  he  had  been  suffering.  He  was  transferred  to  Dr.  Spiller's 
ward  three  weeks  after  the  operation. 

Case  IV. — F.  F.;  operation  June  23,  1903;  osteoplastic  resection 
'of  the  skull;  exposure  of  multiple  tubercular  tumors  (meningitis  en 
plaque)  of  the  parietal  lobe;  removal  of  growths  impossible. 

Several  observations  upon  the  blood  pressure  were  made  prior  to 
the  operation,  and,  as  is  now  my  practice,  these  observations  were 
continued  at  intervals  of  not  less  than  five  minutes  throughout  the 
operation.    Anticipatory  of  hemorrhage,  both  common  carotids  were 
closed  temporarily.    A  horseshoe-shaped  flap  composed  of  the  scalp 
was  fashioned  with  the  knife  of  the  Stellwagen  instrument  and  the 
bony  flap  with  the  drill  and  dental  engine.     Upon  attempting  to 
reflect  the  dura  numerous  adhesions  were  discovered  between  it  and 
the  cortex,  but  these  were  separated  without  much  difficulty.    Upon 
reflection  of  the  dura  numerous  lesions,  some  isolated,  some  con- 
fluent, were  revealed  distributed  over  the  entire  area  of  the  cortex 
which  had  been  exposed  to  view.    Upon  introducing  my  index  finger 
between  the  dura  and  exploring  the  cortex  in  all  directions,  I  dis- 
covered more  adhesions.    The  discovery  of  the  latter  was  sufficient 
to  warrant  the  assumption  that  the  process  was  too  diffuse  and  of 
such  a  nature  as  to  render  it  positively  inoperable.    Although  the 
manipulations  had  up  to  this  time  been  neither  prolonged  nor  of 
such  a  character  as  to  inflict  serious  traumatism  upon  the  cerebral 
tissue,  yfet  the  brain  had  bulged  to  such  an  extent  that  it  became 
quite  evndent  that  I  would  not  be  able  to  bring  the  edges  of  the  dura 
:  into  apposition.     In  order  to  guard  against  the  development  of  a 
i  hernia  or  a  fungus  cerebri,  a  section  of  pericranium  was  removed  of 
I  a  size  sufficient  to  fill  in  the  gap  in  the  dural  wound.    Within  a  few 
i  minutes  of  the  time  the  brain  was  exposed,  although  nothing  more 
I  than  a  careful  inspection  and  exploration  with  the  finger  had  been 
j  resorted  to,  the  circulation  began  to  fail,  becoming  more  and  more 
i  depressed  until  the  termination  of  the  operation,  when  the  pulse  was 
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weak  and  the  blood  pressure  alarmingly  low  (75).  His  condition 
for  the  first  forty-eight  hours  was  critical,  but  in  the  third 
day  improved  to  such  an  extent  that  I  began  to  feel  more  hopeful 
of  his  recovery  from  the  operation.  This  reaction  was  only  tem- 
porary, however,  as  oedema  of  the  lungs  rapidly  developed,  and  on 
the  fourth  day  after  the  operation  the  patient  died. 

Case  V. — W.  C.  H.;  tumor  of  right  cerebellar  lobe  at  its  union  with 
the  'pons;  operation  July  23,  1903;  craniotomy  of  the  cerebellar  fossa; 
second  stage  of  operation  {opening  of  dura  and  exploration  for  tumor) 
postponed  because  of  patienfs  serious  condition. 

Realizing  the  difficulty  with  which  all  the  surfaces  of  the  cere- 
bellum are  exposed  through  a  small  unilateral  opening  and  anticipat- 
ing very  free  hemorrhage,  not  only  from  the  scalp  but  from  the  diploic 
sinuses,  I  decided  before  the  operation  to  secure  a  better  oppor- 
tunity to  examine  the  suspected  hemisphere  by  making  a  very  liberal 
opening  in  the  skull,  one  extending  from  one  side  to  the  other,  and 
to  control  at  least  some  of  the  hemorrhage  by  preliminary  but  tem- 
porary closure  of  the  carotids.  Proceeding  along  these  lines,  after 
the  Crile  clamps  had  been  applied  to  the  carotids  I  fashioned  a 
horseshoe-shaped  flap  by  making  an  incision  from  one  mastoid 
process  to  another  parallel  to  and  1  cm.  above  the  superior  curved 
line.  After  clamping  the  bleeding  points  in  the  flap,  an  opening  in 
the  skull  was  made  with  chisel  and  mallet  2  cm.  below  and  2  cm. 
from  the  median  line.  This  opening  was  enlarged  with  the  rongeur 
forceps  equally  in  all  directions  until  it  extended  above  to  the  superior 
curved  line  and  almost  to  the  median  line.  A  similar  opening  was 
made  in  the  opposite  side.  By  means  of  a  Gigli  saw  the  intervening 
bridge  of  bone  was  divided  above  and  below  and  removed.  With 
this  the  first  stage  of  the  operation  was  completed.  The  patient's 
condition  at  this  time  was  such  as  to  make  it  unwise  to  proceed 
to  search  for  the  tumor.  From  the  beginning  of  the  operation 
there  was  some  evidence  of  impairment  of  the  respiratory  or  circula- 
tory function,  perhaps  bo(h.  This  may  or  may  not  have  been  due 
to  the  anaesthesia  (ether),  to  the  loss  of  blood,  to  the  fact  that  the 
position  of  the  patient  may  have  embarrassed  respiration.  At  all 
events,  he  was  more  or  less  cyanosed  throughout,  and  when  the  first 
stage  of  the  operation  was  completed  his  pulse  was  very  rapid  (170 
to  180),  although  his  blood  pressure  was  high  (158).  Immediately 
after  his  recovery  from  ether  it  was  noted  that  he  was  hemiplegic. 
During  the  night  his  respirations  were  of  the  Cheyne-Stokes  type, 
and  there  were  some  twitchings  of  the  left  side  of  the  face.  On  the 
following  morning,  at  9  o'clock,  his  pulse  reached  its  lowest  rate 
(120),  but  from  that  time  on  until  the  patient's  death,  thirteen  hours 
later,  the  pulse  and  temperature  began  to  rise.  The  last  registra- 
tion was:  pulse,  180;  respiration,  24;  temperature,  103.8°  F.;  blood 
pressure,  90. 


1 


REVIEWS. 


Diseases  of  the  Skin:  Their  Descriptiox,  Pathology,  Diag- 
nosis, AND  Treatment,  wpth  Special  Reference  to  the 
Skin  Erlt>tions  of  Children,  and  an  Analysis  of  Fifteen 
Thousand  Cases  of  Skin  Disease.  By  H.  Radcliffe- 
Crocker,  M.D.  (Lond.),  F.R.C.P.,  Physician  for  Diseases  of 
the  Skin  in  University  College  Hospital;  Honorary  Member  of 
the  American  Dermatological  Society;  Membre  Correspondant 
Etranger  de  la  Societe  Francaise  de  Dermatologie,  etc.  Third 
Edition,  revised  and  enlai^ed,  with  4  plates  and  112  illustrations. 
Philadelphia:  P.  Blakiston's  Son  &  Co.,  1903. 

This  new  edition  of  Dr.  Crocker's  well-known  work  on  Diseases 
of  the  Skin  is  a  ponderous  volume  of  almost  1500  pages,  one-half 
larger  than  the  pre^'ious  one,  con\-incing  evidence  of  the  author's 
industry  and  of  the  great  activity  prevaiUng  in  this  particular  field 
of  medical  research.  Marks  of  careful  and  judicious  revision  are 
^^sible  in  every  part  of  the  book,  which  has  been  thoroughly  brought 
up  to  date.  Many  new  articles  have  been  added,  among  the  most 
important  of  which  are  those  upon  a:-ray  Dermatitis,  Toxin  Serum 
Eruptions,  Porokeratosis,  Sarcoid,  Leukaemia  and  Pseudoleukgemia 
Cutis,  Endothelioma  Capitis,  Hydrocystoma,  Acne  Necrotisans, 
Folliculitis  Decalvans,  and  Blastomycosis  Hominis.  The  excellent 
plan  of  putting  in  small  type  matters  of  minor  importance  has  been 
followed  in  this,  as  in  former  editions. 

After  giving  a  definition  of  eczema,  the  author  proceeds  to  make 
clear  what  forms  of  inflammation  of  the  skin  he  includes  under  this 
term,  a  quite  necessary  step,  owing  to  the  increasing  confusion 
among  recent  writers  as  to  just  what  is  meant  by  eczema.  He 
excludes  all  forms  of  seborrhoeic  dermatitis  as  well  as  those  due  to 
strong  ifritants,  but  he  also  calls  attention  to  the  fact  that  certain 
substances  which  are  commonly  innocuous  may,  in  certain  individ- 
uals, produce  a  dermatitis  indistinguishable  from  eczema,  and  for 
this  and  other  reasons  it  is  best  to  consider  such  inflammations 
among  the  forms  of  eczema.  In  the  treatment  of  this  oftentimes 
very  obstinate  disease  turpentine  internally,  in  10-minim  doses,  is 
recommended  as  very  beneficial  in  uncomplicated  cases,  care  being 
taken  to  accompany  it  with  large  quantities  of  some  diluent  to  avoid 
irritation  of  the  genito-urinary  tract.    In  those  cases  characterized 
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by  frequent  exacerbations  eounterirritation  over  the  nape  of  the 
neck  or  in  the  lumbar  region,  in  the  shape  of  dry  heat  or  mustard 
plasters,  has  been  found  extremely  serviceable  by  the  author  in 
promptly  relieving  the  itching. 

In  recent  years  the  view  that  lupus  erythematosus  should  be 
ranged  among  the  diseases  due,  directly  or  indirectly,  to  tuberculosis 
has  been  gaining  ground;  but  Crocker  is  not  at  all  inclined  to  accept 
this  view.  He  believes  the  affection  is  "primarily  a  vasomotor 
disturbance  leading  to  an  inflammation  of  the  skin,  perhaps  of  toxic 
but  not  of  tuberculotoxic  origin,  especially  predisposed  to  by  a 
feeble  blood  current,"  with  secondary  microbic  invasion. 

Unna's  view  that  psoriasis  is  but  a  part  of  the  seborrhceic  process 
obtains  no  support  from  the  author,  who  believes  it  is  most  probably 
due  to  a  microparasite  which  finds  a  suitable  soil  only  in  certain 
individuals.  This  organism  probably  at  first  attacks  the  skin;  but 
its  rapid  spread  and  wide  distribution  are  best  explained  by  sup- 
posing that  it  penetrates  the  circulation  later,  and  is  distributed  by 
the  blood  current. 

The  colored  plates  representing  the  principal  syphilides  which 
have  been  added  to  this  edition  will  afford  but  indifferent  aid  in 
diagnosis,  since  they  are  anything  but  accurate  representations  of 
the  lesions  they  are  supposed  to  depict. 

The  enviable  position  which  this  treatise  at  once  assumed  upon 
its  first  appearance  is  easily  maintained  by  this  edition,  and  the 
student,  the  general  practitioner,  and  the  specialist  will  find  it  an 
accurate  and  complete  presentation  of  the  subject  of  dermatology, 
useful  alike  as  a  text-book  and  as  a  work  of  reference.     M.  B.  H. 


Nurses'  Guide  to  Surgical  Bandaging  and  Dressings.  By 
William  Johnson  Smith,  F.R.C.S.,  Principal  Medical  Officer, 
Seaman's  Hospital,  Greenwich.  Philadelphia:  J.  B.  Lippincott 
Co.    London:  The  Scientific  Press,  I^imited. 

This  is  a  good  book  badly  named — one  that  any  nurse  can  read 
with  advantage.  It  is  an  excellent,  handy  pocket  manual  on  surgical 
nursing  with  a  title  in  part  too  modest,  yet  otherwise  misleading. 
It  is  not  with  bandaging  that  the  greater  number  of  these  pages 
deal,  but,  adapted  to  the  needs  of  nurses,  they  contain  a  concise, 
plain,  and  sufficient  statement  of  the  pathology  and  treatment  of 
wounds,  ulcers,  burns,  infection,  and  sepsis;  also  of  the  principles 
and  comprehensively  of  the  practice  of  asepsis,  antisepsis,  and  of 
special  surgical  nursing,  and  a  useful  chapter  on  splints.  Of  all 
this  the  cover  fails  to  hint. 

A  subordinate  part  of  the  book,  a  couple  of  chapters  on  bandaging, 
through  being  alone  honored  in  the  title,  unjustly  forces  comparison 
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with  works  devoted  solely  to  this  topic,  notably  an  ideal  one  by  an 
American  author  and  from  the  press  of  the  same  pubhsher.  Judged 
by  this  standard,  it  cannot  escape  harsh  criticism  on  the  score  not 
only  of  incompleteness,  but  of  insuflScient  illustration  of  the  bandages 
described. 

Had  the  title  of  this  attractive  little  book  indicated  that  it  was  a 
manual  on  surgical  nursing  and  dressings  with  hints  on  bandaging, 
it  would  not  challenge  criticism,  but  invite  praise  and  more  than 
honor  the  promise  of  its  back.  J.  M.  S. 


Hypeilemia  as  a  Therapeutic  Measure  (Hyperamie  als  Heil- 
mittel).  By  Prof.  August  Bier,  of  Greifswald.  Leipzig: 
F.  W.  C.  Vogel,  1903. 

Profe-ssor  Bier  has  been  animated  by  two  facts  in  his  endeavors 
to  gain  for  hj^raemia  a  permanent  place  in  therapeutics — that 
hyperaemia  is  one  of  nature's  great  remedial  agents,  for  it  is  a  well- 
estabhshed  observation  that  every  diseased  process  which  the  body 
itself  attempts  to  cure  immediately  becomes  surrounded  by  an  area 
of  hyperaemia;  and  that  physicians  should  be  under  obligations  to 
imitate  those  natural  processes  by  which  the  organism  is  constantly 
combating  the  inroads  of  disease. 

He  divides  his  book  into  two  parts.  In  the  first  he  discusses 
active  or  arterial  hyperaemia,  and  passive  or  venous  hyperaemia, 
and  also  the  methods  for  the  practical  application  of  these.  Hot 
air  and  vacuum  apparatus,  the  constricting  bandage,  and  dry 
cupping  are  described,  and  in  a  separate  chapter  the  physiological 
action  of  dermal  irritants  is  fully  discussed.  Another  chapter  is 
devoted  to  the  description  of  the  analgesic,  bactericidal,  absorbent, 
dissolving,  and  nutrient  actions  of  hyperaemia.  The  second  division 
of  the  book  is  taken  up  with  the  consideration  of  the  methods  and 
results  of  the  treatment  of  various  diseases  bv  means  of  induced 
hyperaemia.  Tuberculosis  of  the  joints  is  first  discussed.  Here 
|>;issive  hyperaemia  only  can  be  employed,  as  the  more  pronounced 
active  form  can  effect  great  harm.  Bier  recommends  the  procedure 
perfected  by  Tillmann,  which  consists  of  applying  a  constricting 
bandage  for  one  hour  daily  sufficiently  tight  to  induce  a  well-marked 
l>assive  hyperaemia.  There  should  be  no  pain  from  this,  and  the 
appearance  of  red  blotches  on  the  skin  must  be  avoided.  It  is  not 
necessary  to  bandage  the  parts  on  the  p>eripheral  side  of  the  elastic 
bandage,  nor  is  it  essential  to  apply  the  constricting  band  imnte- 
iliately  above  the  diseased  joint.  Thus  in  tuberculosis  of  the  joints 
of  the  hands  or  feet  the  elastic  bandage  may  be  readily  applied  on 
the  upper  arm  or  the  thigh.  Cold  abscesses  should  be  evacuated 
through  a  small  incision  and  the  compression  commenced  two  or 
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three  days  later.  If  abscess  formation  comes  on  during  treatment, 
an  incision  is  likewise  made  and  the  treatment  interrupted  for  a 
few  days.  The  fistulous  tracts  close  quite  readily  and  Bier  has  also 
observed  the  expulsion  of  bone  sequestra  during  the  time  of  treat- 
ment. Permanent  fixation  as  a  routine  is  not  recommended,  but, 
on  the  contrary,  active  and  passive  movements  are  begun  as  soon 
as  possible.  In  this  way  Bier  was  able  to  cure  cases  of  joint  tuber- 
culosis which  experienced  surgeons  had  designated  for  primary 
amputation. 

The  author  of  the  book  believes  that  this  is  the  most  conservative 
method  in  the  treatment  of  joint  tuberculosis,  which  is  followed  by 
good  results  without  the  slightest  danger,  and  with  which  the  function 
of  diseased  joints  can  be  restored  in  a  manner  superior  to  all  other 
conservative  procedures.  The  method  is,  however,  not  infallible, 
and  the  condition  of  the  patient's  blood  undoubtedly  plays  an  impor- 
tant role  in  the  success  of  the  process. 

The  acute  gonorrhoeal  inflammations  have  also  been  most  favor- 
ably influenced  by  passive  hyperemia.  Here  it  is  necessary  to  apply 
the  elastic  bandage  for  somewhat  longer  periods,  at  least  ten  to  twelve 
hours  daily.  The  analgesic  effects  are  particularly  well  marked; 
it  is  possible  to  move  joints  both  actively  and  passively  after  the 
bandage  has  been  in  place  for  a  short  time,  in  which  motion  had 
previously  caused  most  acute  pain,  and  the  wished-for  sleep  soon 
follows.  In  some  cases  the  method  failed,  but  fortunately  the  best 
results  were  secured  in  the  worst  cases.  Bier  also  treated  with 
excellent  outcome  instances  of  acute  articular  rheumatism  and  also 
certain  inflammations  of  the  soft  parts,  such  as  erysipelas  and  some 
varieties  of  phlegmonous  processes,  but  in  the  latter  case  the  author 
advises  caution  and  abandons  the  method  unless  an  immediate 
result  is  achieved. 

Active  and  passive  hypersemia  are  both  of  undoubted  value  in 
the  treatment  of  chronic  articular  inflammations  and  their  conse- 
quences. In  these  cases  the  vacuum  apparatus  accomplishes  good 
results.  The  general  procedure  is  as  follows:  application  of  hot  air 
daily  for  one  hour,  use  of  the  vacuum  apparatus  once  or  twice  daily 
for  twenty  to  thirty  minutes  at  a  time,  compression  with  the  elastic 
bandage  for  eight  to  twelve  hours  a  day,  and  massage  and  elevation 
of  the  limb  during  the  interim. 

Treatment  with  hot  air,  because  of  the  absorption  induced  by 
the  hypersemia,  has  a  favorable  effect  in  removing  the  oedema  which 
often  results  after  the  healing  of  fractures.  It  was  also  used  with 
gratifying  results  in  a  case  of  elephantiasis  of  the  leg.  Mention 
must  also  be  made  of  the  fact  that  neuralgic  pains  are  benefited  by 
active  hypersemia,  and  headaches,  especially  those  accompanying 
an  anaemia,  by  passive  hypersemia  produced  by  the  application  of 
a  rubber  bandage  around  the  neck. 

The  book  is  the  result  of  most  careful  observation  and  is  based 
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on  the  author's  personal  experiences  in  over  one  thousand  cases  of 
various  diseases  where  positive  and  favorable  effects  were  obtained 
by  this  method  of  treatment.  In  this  country  but  few  physicians 
have  made  such  extensive  trials  of  these  measures,  and  the  good 
results  obtained  by  Professor  Bier  with  this  method  should  animate 
others  to  make  further  experiments  and  to  add  their  knowledge 
gained  to  this  interesting  department  of  therapeutics.      S.  E.  J. 


High-frequency  Currents  in  the  Treatment  of  Some  Dis- 
eases. By  Chisholm  Williams,  F.R.C.S.  Edin.,  etc.  London: 
Rebman,  Limited,  1903. 

In  this  work  the  author  offers  "a  short  account  of  the  treatment 
of  some  diseases  by  means  of  electric  currents  of  high  frequency 
and  high  potential."  The  main  source  of  the  account  is  given  as 
from  the  author's  own  practice,  supplemented  by  selections  from 
"diverse  journals  not  readily  accessible  to  the  busy  practitioner." 
His  experience  with  the  therapeutic  use  of  these  currents  dates  from 
1898,  and  in  his  introduction  he  at  once  arouses  interest  by  stating 
that  high-frequency  currents  "have  been  proved  to  produce  extraor- 
dinary and  peculiar  results  in  the  alleviation  of  some  diseased  con- 
ditions." 

Certainly  the  uniformly  excellent  results  secured  by  him  in 
"atonic  dilatation  of  the  stomach — results  far  in  advance  of  those 
obtainable  in  the  same  length  of  time  by  any  other  therapeutic 
agent — stir  up  hope  that  here  is  a  form  of  treatment  worthy  of 
extended  trial.  The  scope  of  the  work  includes  a  discussion  of  the 
different  "sources  of  energy,"  of  various  apparatus,  of  the  properties 
of  the  currents  from  physical  and  physiological  standpoints,  and 
lastly  a  consideration  of  therapeutic  methods. 

While  we  agree  with  the  statement  that  a  "certain  amount  of 
elementary  electric  knowledge  is  necessary,"  we  cannot  recom- 
mend the  "elementary  electrophysics "  which  the  author  gives  as 
l»eing  either  accurate  or  useful.  The  following  archaic  view  of  what 
takes  place  in  a  primary  battery  when  the  external  circuit  is  closed 
will  serve  as  an  illustration :  After  describing  a  cell  in  which  plates 
'>f  copper  and  zinc  are  immersed  in  dilute  sulphuric  acid,  he  goes 
on  to  state,  "When  the  electricity  generated  is  allowed  to  circulate 
externally  by  joining  the  plates  one  notices  that  on  each  plate  gas 
bubbles  are  formed  from  the  electrolytic  decomposition  of  the  water, 
liydrogen  and  oxygen  being  liberated,  and  these  bubbles  interfere 
more  or  less  with  the  chemical  activity  between  the  liquid  and  the 
metals,  so  that  the  E.  M.  F.  and  with  it  the  tension  tend  to  rapidly 
'lecrease;  this  action  is  terme<l  polarization." 

Now,  the  oxygen  and  hydrogen  gases  set  free  at  the  electrodes 
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are  obtained  as  the  result  of  a  secondary  action  in  the  dilute  sul- 
phuric acid  (the  electrolyte) :  in  this,  while  the  hydrogen  is  set  free 
at  the  kathode,  the  negative  ions  of  SO^  decompose  the  water  at 
the  anode  and  combine  with  its  hydrogen  to  form  hydrogen  sulphate 
and  set  the  oxygen  free;  the  term  polarization  refers  to  the  produc- 
tion in  the  cell  of  an  electromotive  force  counter  to  the  normal  one. 

Under  the  head  of  Sources  of  Energy  are  discussed  primary  and 
secondary  batteries,  commercial  electric  mains,  and  static  machines. 
The  author's  desctiption  of  a  static  machine  is  not  applicable  to 
the  associated  cut  on  page  42,  which  is  directly  referred  to.  The 
machine  is  stated  to  "produce  electricity  by  friction,"  whereas  it  is 
really  generated  by  induction,  the  difference  of  potential  existing 
between  the  disks  at  rest  being  increased  by  rotation. 

In  the  chapter  devoted  to  the  description  of  apparatus  the 
"elementary  electrophysics "  is  of  a  nature  to  arouse  interest.  We 
quote  as  a  sample  from  page  105:  "Most  of  us  have  seen  the  experi- 
ment of  two  tuning  forks  tuned  to  the  same  pitch  giving  the  same 
harmonic.  If  one  be  vibrated  by  a  blow  or  by  the  fingers  the  second 
fork  will  start  vibrating  by  itself  and  give  off  the  same  harmonic; 
because  it  is  syntonous  or  vibrating  in  unison  with  the  former,  it 
will  reinforce  the  sound  given  by  the  first  vibrator."  Now,  the  tone 
of  the  tuning  fork  is  a  practically  simple  one — i.  e.,  a  fundamental 
one — the  overtones  being  inappreciable,  and  therefore  the  term 
harmonic  is  inaccurate;  the  second  tuning  fork  responds  to  the  tone 
of  the  first;  it  does  not  reinforce.  This  is  based  on  the  well-known 
principle  of  sympathetic  vibrations. 

The  book  will  prove  of  interest  to  electrotherapeutists  for  the 
reason  that  it  gives  the  opinions  of  a  man  of  considerable  practical 
experience  as  to  the  selection  and  use  of  the  apparatus  essential  in 
the  production  of  high-frequency  currents.  H.  M.  W. 


A  Text-book  of  Diseases  of  Women,  By  Barton  Cooke 
Hirst,  M.D.,  Professor  of  Obstetrics  in  the  University  of  Penn- 
sylvania; Gynecologist  to  the  Howard,  the  Orthopedic,  and  the 
Philadelphia  Hospitals.  Pp.  683,  with  655  illustrations,  many  of 
them  in  colors.  Philadelphia,  New  York,  and  London:  W.  B. 
Saunders  &  Co.,  1903. 

Dr.  Hirst  has  been  a  consistent  advocate  of  the  opinion  enter- 
tained in  Germany  that  obstetric  and  gynecic  surgery  should  always 
be  combined.  The  present  work,  he  announces  in  the  preface,  is 
"a  companion  volume  to  the  author's  Text-book  of  Obstetrics,  the  two 
volumes  covering  the  whole  subject  of  gynecology."  Knowing  as 
we  do  his  unusual  experience  in  both  branches,  as  well  as  his  high 
reputation  as  a  teacher  and  indefatigable  worker,  we  are  prepared 
to  find  his  latest  work  a  valuable  addition  to  the  literature. 
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The  section  on  diseases  and  injuries  of  the  vagina,  includes  nearly 
seventy  pages,  with  no  less  than  sixty  cuts,  nearly  all  original.  We 
note  several  pages  on  the  treatment  of  gonorrhoea  and  an  excellent 
description  of  the  manner  in  which  the  pelvic  floor  is  lacerated 
during  labor.  The  author  rightly  beUeves  that  only  by  understand- 
ing how  the  injur}'  occurs  can  one  recognize  aftensard  the  exact 
nature  of  the  lesion  and  the  indications  for  operation.  The  detailed 
description  of  complete  laceration,  admirably  illustrated,  deserves 
careful  study.  The  writer's  conser\atism  is  indicated  by  his  adher- 
ence to  the  use  of  pessaries  for  cystocele.  His  operation  for  the 
cure  of  this  condition  is  certainly  an  advance  on  the  usual  oval  and 
circular  methods  of  denudations.  As  he  rightly  says,  Martin's 
operation  "does  not  unite  the  torn  muscles  which  should  support 
the  lower  anterior  vaginal  wall  and  the  urethra,  and  therefore  it  is 
not  always  permanently  successful." 

The  writer  prefers  Emmet's  operation  for  the  repair  of  laceration 
of  the  pehic  floor,  which  is  thoroughly  described  and  fairly  well 
figured.  He  uses  silkworm-gut  in  all  his  plastic  work,  his  experience 
with  chromicized  catgut  being  less  satisfactory  than  that  of  most 
operators.  We  must  take  exception  to  some  of  the  illustrations 
(especially  Figs.  196-198),  which  are  more  intelligible  to  the  expert 
than  to  the  tyro. 

Injuries  of  the  cervix  are  profusely  illustrated,  unnecessarily  so, 
the  critical  reader  may  think.  We  are  thoroughly  in  accord  with 
the  statement  that  '^  whenever  one  is  in  doubt  as  to  the  suitable 
form  of  operation,  it  is  better  to  decide  on  an  amputation."  Figs. 
228  and  229  do  not  bring  out  with  suflScient  clearness  the  depth  and 
extent  of  the  denudation.  Silkworm-gut  is  preferred  for  trach- 
elorrhaphy, a  conservative  practice  which  is  opposed  to  that  of  most 
gynecologists,  who  obtain  equally  good  results  with  chromic  gut, 
while  the  patient  is  spared  the  pain  and  annoyance  consequent  upon 
the  removal  of  sutures  while  the  perineal  wound  is  still  weak  and 

sensitive. 

The  section  on  carcinoma  is  excellent.     There  seems  to  be  no 

good   reason   for  confusing   the   student   by   adding   "malignant 

[* adenoma"  as  a  separate  variety.     The  paragraphs  on  symptoma- 

)log)'  and   diagnosis  are  clear   and   concise.      Some  of   the  illus- 
^trations,    though    excellent    in    themselves,    might    be    dispensed 
with/ 

In  common  with  recent  views,  the  author  prefers  abdominal  to 

paginal  extirpation,  or  rather  the  combined  method,  although  from 
description  it  is  not  clear  what  advantages  he  gains,  since  he 

ices  not  advocate  routine  removal  of  the  l}Tnph-nodes.     His  lucid 

lescriptions  of  surgical  operations  are  well  exemplified  in  the  pages 

levoted  to  the  technique  of  hysterectomy. 
His  conclusions  with  regard  to  prognosis  after  operations  are  fair 
id  conservative,  his  immediate  mortality  after  vaginal  and  com- 
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bined  hysterectomies  being  7  per  cent.,  while  four  of  his  patients 
were  known  to  be  ahve  at  the  end  of  five  years. 

We  are  glad  to  note  that  the  author  still  believes  in  the  non- 
surgical treatment  of  uncomplicated  retrodisplacement,  and  does 
not  reject  the  use  of  tampons  in  adherent  retroflexion.  In  this  he 
is,  as  ever,  a  safe  guide  to  the  student,  who  is  only  too  apt  to  infer 
that  so-called  medical  gynecology  is  a  thing  of  the  past.  The 
descriptions  of  the  use  of  pessaries  and  of  Alexander's  operation 
(he  prefers  Edebohls'  method)  are  especially  good.  He  seems  to 
have  had  better  results  from  plastic  operations  alone,  with  accom- 
panying ventrosuspension,  than  have  most  of  his  confreres.  He  does 
not  favor  the  recent  vaginal  operations  of  Wertheim,  Freund,  and 
others. 

The  section  on  fibromyomata  and  operations  for  their  removal  is 
ample  and  is  beautifully  illustrated.  The  same  applies  to  the 
sections  on  endometritis  and  malignant  disease  of  the  endometrium. 
One  is  rather  surprised  to  miss  any  reference  to  deciduoma  malig- 
num.  The  Fallopian  tubes  form  the  subject  of  Part  VIII.  Here, 
again,  some  of  the  cuts  are  superfluous.  One  characteristic  illus- 
tration of  each  of  the  diseased  conditions  would  be  sufficient.  The 
paragraph  on  the  preventive  treatment  of  tubal  disease  (pages 
415-416)  ought  to  be  read  by  every  layman,  as  well  as  physician. 
The  author  rightly  believes  that  the  palliative  treatment  of  salpin- 
gitis should  receive  a  fair  trial  before  resort  is  had  to  an  operation. 

The  section  on  extrauterine  pregnancy  is,  as  will  be  inferred 
from  the  writer's  wide  experience,  up  to  date.  The  criticism  might 
be  offered  that  too  little  stress  is  laid  upon  the  difficulties  of  diag- 
nosis in  many  cases,  as  every  gynecologist  has  experienced  in  his 
own  practice.  Explorative  vaginal  section  deserves  mention.  The 
author  is  apparently  one  of  the  few  operators  who  still  use  the  old- 
fashioned  glass  drainage-tube.  He  states  that  he  now  rarely  irrigates 
the  abdominal  cavity  except  to  remove  blood-clots  after  operations 
for  ectopic  gestation.  The  description  of  the  operation  for  intra- 
peritoneal rupture  (page  441)  is  a  model  of  terse  writing. 

Part  IX.,  on  diseases  of  the  ovaries,  leaves  little  to  be  desired. 
The  cuts  are  many  and  original  and  the  technique  of  ovariotomy 
most  satisfactory. 

Upward  of  fifty  pages  are  assigned  to  diseases  of  the  urinary 
tract,  cystoscopy  and  catheterization  of  the  ureters  being  carefully 
described.  Ten  are  devoted  to  floating  kidney,  an  innovation  in  a 
work  on  diseases  of  women,  doubtless  in  deference  to  the  especial 
interest  which  gynecologists  have  taken  in  this  subject,  much  to  the 
distaste  of  the  general  surgeon.  We  are  pleased  to  note  that  the 
author  does  not  subscribe  to  the  indiscriminate  practice  of  perform- 
ing nephropexy  on  slight  indications,  since  he  found  it  necessary  to 
operate  in  only  5  out  of  200  cases. 

The  epccellent  concluding  chapter  on  the  technique  of  gynecic 
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surgery  in  quite  a  model  in  its  way,  the  lucid  descriptions  being 
illustrated  by  over  100  figures.  Nothing  has  been  omitted  to  fur- 
nish a  safe  and  trustworthy  guide  to  the  beginner.  It  serves  as  a 
true  index  of  the  careful,  conscientious  work  which  distinguishes  the 
author. 

We  have  been  unable  in  this  brief  review  to  do  justice  to  this 
the  latest  work  on  gynecology.  Our  object  has  been  rather  to 
stimulate  the  reader  to  make  a  careful  study  of  it  for  himself. 
While  a  critical  reviewer  might  take  exception  to  some  minor 
defects,  we  are  so  impressed  with  the  honest  conservative  tone 
maintained  throughout,  and  with  the  fact  that  it  is  based  entirely 
upon  the  personal  experience  and  convictions  of  the  writer,  that 
we  have  only  commendation  for  this  fresh  product  of  his  won- 
derful industry.  We  have  already  called  attention  to  the  number 
and  beauty  of  the  illustrations,  and  to  the  clear,  common-sense 
manner  in  which  each  subject  is  treated.  While  we  are  not  pre- 
pared to  admit  that  the  present  book  is  equal  to  the  companion 
Text-hook  of  Obstetrics,  the  fourth  edition  of  which  appears  simul- 
taneously with  it,  we  have  no  doubt  that  it  will  achieve  the  same 
widespread  popularity,  which  is  all  that  the  most  ambitious  author 
could  desire.  H.  C.  C. 


Gynecology.  A  Text-book  for  Students  and  a  Guide  for 
Practitioners.  By  William  R.  Pryor,  M.D.,  Professor  of 
Gynecology  in  the  New  York  PolycHnic  Medical  School;  Attend- 
ing Gynecologist  to  the  New  York  PolycHnic  Hospital ;  Consulting 
Gynecologist  to  St.  Vincent's  Hospital,  New  York  City  Hospital. 
Pp.  xvi.,  380,  with  one  hundred  and  sixty-three  illustrations. 
New  York  and  London:  D.  Appleton  &  Co.,  1903. 

l^E  preface  of  this  excellent  book  indicates  clearly  its  purpose, 
which  is  to  present  the  subject  in  such  a  practical,  dogmatic  way 
as  "a  professor  of  gynecology  in  any  of  the  colleges  has  to  lecture." 
Rare  diseases,  bacteriology  and  minute  anatomy,  and  "matters 
which  strictly  belong  to  other  branches  of  medicine"  are  accordingly 
omitted. 

We  have  not  been  disappointed  in  our  favorable  anticipations. 
Dr.  Pryor  has  not  only  succeeded  in  writing  a  readable  book,  but 
one  which  in  many  respects  is  in  a  class  by  itself.  At  the  outset 
we  note  with  approval  its  division  into  two  parts,  the  first,  including 
nine  chapters,  being  devoted  to  diseases  and  non-surgical  treatment; 
the  second  to  descriptions  of  the  various  gynecological  operations. 

In  the  intro<luctory  chapter  on  examination  of  the  patient  there 
are  several  useful  practical  hints  with  regard  to  the  proper  practice 
of  the  bimanual,  important  points  being  emphasized  in  large  type. 
The  illustrations  are  few,  but  satisfactory',  unless  we  except  the  cut 
showing  Trendelenburg's  position,  in  which  the  elevation  is  extreme, 
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at  least  for  most  American  operators.  The  writer  still  prefers 
Sims'  position  for  examination  and  minor  operations. 

With  Chapter  II,  (pages  14  to  68)  we  are  introduced  at  once  to 
the  subject  of  inflammation,  beginning  with  vulvitis  and  concluding 
with  oophoritis.  The  important  subject  of  gonorrhoeal  infection 
receives  especial  attention,  in  quite  sharp  contrast  to  the  superficial 
way  in  which  it  is  treated  in  most  text-books.  If  space  permitted 
we  would  like  to  quote  several  of  the  italicized  sentences.  The 
pages  on  gonorrhoeal  and  septic  endometritis  deserve  careful  study, 
since  they  contain  an  unusual  amount  of  information  condensed 
within  a  small  compass. 

The  much-vexed  subject  of  metritis  is  disposed  of  with  less 
verbiage  and  clearer  insight  than  is  the  case  with  most  writers,  for 
which  students  will  feel  devoutly  thankful,  however  one  may  differ 
from  the  author's  radical  views.  Peritonitis  receives  careful  atten- 
tion, twelve  pages  being  devoted  to  it.  With  the  conclusion  that 
"peritonitis  is  an  exponent  of  an  infectious  process  rather  than  a 
disease  yer  se,"  few,  if  any,  will  dissent. 

Salpingitis  (another  subject  which  has  been  rendered  unneces- 
sarily complicated  to  the  student)  is  happily  elucidated.  We  note 
in  passing  one  of  the  many  dogmatic  statements  in  large  type  which 
often  arrest  the  reader's  attention  and  present  in  a  few  words  the 
gist  of  the  treatment  of  pyosalpinx,  viz.,  "Suppuration  in  a  pre- 
formed sac  is  cured  either  by  removal  of  the  sac  or  by  its  oblitera- 
tion." 

The  concluding  section  on  inflammations  of  the  ovaries  is  another 
example  of  the  process  of  condensation,  which  may  not  always  suit 
the  pathologist,  but  certainly  will  relieve  the  student's  perplexity. 
Here  again  the  writer  shows  that  he  holds  decided  views  and  is  not 
afraid  to  express  them.  Referring  to  ovarian  sclerosis  (a  better 
term,  by  the  way,  than  the  common  "cirrhosis"),  he  affirms  that 
"as  the  symptoms  produced  by  such  a  condition  are  so  Httle  under- 
stood, sclerosed  ovaries  should  never  be  removed  unless  the  uterus 
also  needs  to  be  sacrificed." 

We  agree  heartily  with  the  statements  that  "there  is  no  standard 
of  gross  appearance  to  guide  the  surgeon  in  his  operations  upon 
the  ovaries,"  and  that  "few  symptoms  are  produced  by  ovarian 
inflammations  which  are  not  easily  referable  to  associated  diseases." 

Chapter  III.,  on  "Distortions  and  Displacements,"  is  on  the  whole 
quite  satisfactory,  although  some  of  the  statements  may  be  ques- 
tioned, notably  this,  that  "the  ligaments  play  no  part  in  maintaining 
the  uterus  in  position  until  their  uterine  attachments  are  rendered 
tense  by  dis})Iacement  of  the  uterus."  The  author's  views  with 
regard  to  the  treatment  of  anteflexion  are  well  known.  Those  on 
retrodisplacement  are  sound.  Believing,  as  he  does,  that  "not  so 
much  the  displacement  as  the  accompanying  or  causative  lesions 
produce  the  symptoms,"  he  would  naturally  emphasize  his  opinion 
that  "there  is  too  great  a  tendency  in  the  profession  to  perform 
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operations  for  retrodisplaceraent  without  employing  less  severe 
methods  first."  This  is  sound  teaching  for  the  modern  medical 
student,  who  is  in  danger  of  forgetting  that  gynecology  is  not 
synonymous  with  surgerj'. 

Sections  on  laceration  of  the  cervix  and  perineum  seem  rather 
out  of  place  in  this  chapter.  The  writer  assigns  less  importance  to 
cer\dcal  tears  than  other  authors,  not  regarding  this  lesion  as  the 
cause  of  sterility,  abortion,  or  reflex  nervous  symptoms,  while  he 
admits  that  it  is  a  direct  etiological  factor  in  the  production  of 
cancer.  In  common  with  most  gynecological  surgeons,  he  finds  that 
amputation  is  indicated  much  more  frequently  than  trachelorrhaphy. 

Under  Chapter  IV.,  on  Diseases  of  the  Vulva,  are  included  dis- 
eases of  the  vagina  and  cervix,  a  confusing  arrangement,  especially 
as  the  concluding  subject  under  cervical  conditions  deals  with 
vaginismus  ( ?).  Doubtless  the  author  will  see  the  propriety  of  a 
rearrangement  of  the  subject-matter  in  a  subsequent  edition,  or  at 
least  a  change  in  the  heading.  The  important  subject  of  pruritus 
deserves  a  place  here  instead  of  the  brief  mention  which  it  receives 
on  page  17  under  the  section  on  Bartholinitis. 

Genital  fistulse  are  well  treated  in  Chapter  V.,  though  here  again 
we  note  with  surprise  the  appearance  of  a  sub-heading  on  "Diseases 
of  the  Urethra  and  Bladder,"  with  no  less  than  eight  pages  on  the 
ureters,  a  chsproportionate  amount  of  space,  it  would  appear,  in  a 
work  intended  for  students  and  practitioners,  for  whom  the  subject 
presents  rather  a  scientific  than  a  practical  interest.  The  whole 
subject  of  diseases  of  the  urinary  tract  is  handled  in  a  satisfactory 
manner,  and  we  note  with  approval  the  author's  original  work  in 
this  field,  with  which  the  profession  is  already  familiar. 

Chapter  VIII.,  on  Cancer,  is  one  of  the  best,  especially  the  para- 
graphs on  symptoms,  which  are  expressed  in  a  terse,  dogmatic  way 
well  calculated  to  impress  them  upon  the  mind  of  the  student. 
The  writer  thinks  that  the  first  symptom  is  "an  increase  in  that 
leucorrhoea  which  the  woman  habitually  has,"  bleeding  being  a 
subsequent  indication.  Contrary  to  usual  observations,  he  does  not 
find  that  menorrhagia  is  present.  In  referring  to  the  examination 
of  scrapings  in  suspected  cancer  of  the  body  of  the  uterus  he 
emphasizes  the  fact  too  often  lost  sight  of,  that  "the  positive  evidence 
furnished  by  the  ^-urette  and  microscope  is  infallible,  but  the  nega- 
tive by  no  means  shows  that  cancer  does  not  exist." 

With  Chapter  IX.  we  enter  upon  the  second  part  of  the  book, 
where  the  author  is  entirely  at  home.  Operations  on  the  cervix  are 
first  considered,  beginning  with  dilatation  and  curettage,  and  con- 
cluding with  amputation.  Perineorrhaphy  receives  careful  atten- 
tion. We  note  with  some  surprise  that  the  author  still  uses  silver 
wire,  and  does  not  move  the  bowels  until  the  seventh  day,  which 
accounts  for  the  statement  that  it  may  be  necessary  to  break  up 
hard  fecal  masses  with  a  dull  curette  (!). 

Contrary  to  the  general  opinion  with  regard  to  Pryor's  radical 
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methods,  he  is  an  advocate  of  conservative  operations  on  the 
adnexa,  while  recognizing  justly  their  limitations.  The  introductory 
paragraph  under  Chapter  XV.  represents  a  common-sense  view  of 
this  much-discussed  question.  An  interesting  presentation  of  his 
opinions  on  vaginal  section  and  drainage  in  acute  salpingo-oophoritis 
and  acute  pelvic  peritonitis  will  be  found  on  pages  279  and  280. 
The  operation  may  strike  the  ordinary  reader  as  revolutionary,  but 
if  the  writer  is  right,  "it  is  not  only  conservative,  but  is  curative." 

In  Chapter  XVII.  there  is  a  clear  description  of  the  author's 
radical  operation  for  pelvic  suppuration,  with  the  details  and  remark- 
able results  of  which  gynecologists  are  already  familiar.  The 
accompanying  cuts  are  excellent.  In  the  chapter  on  removal  of 
the  cancerous  uterus  the  writer  begins  with  the  propositions  that 
"no  radical  operation  should  be  attempted  unless  the  section  of  the 
tissues  can  pass  outside  the  cancerous  field,"  and  that  "the  merits 
of  an  operation  for  the  relief  of  this  condition  are  determined  by 
the  ultimate  results  rather  than  by  the  immediate."  He  prefers  the 
abdominal  method  of  extirpation,  since  after  vaginal  extirpation 
60  per  cent,  recur  within  the  first  year. 

Chapter  XIX.  deals  with  various  subjects,  viz.:  hernia,  cyst- 
otomy operations  during  pregnancy,  and  a  short  section  on  the 
results  of  castration;  Chapter  XX.  with  haemostasis,  and  the  con- 
cluding chapter  with  the  operative  treatment  of  anomalies  of  the 
genitals.  Following  these  is  a  "song  without  words,"  headed 
Chapter  XXII.,  which  includes  five  pages  filled  with  cuts  of 
instruments,  without  accompanying  text. 

We  have  reviewed  in  a  most  superficial  way  a  work  which  deserves 
careful  perusal  if  for  no  other  reason  than  it  is  an  honest  book, 
written  by  an  honest  man.  We  may  dissent  from  some  of  his  views 
and  may  think  that  his  tone  is  often  too  positive  and  dogmatic,  but 
we  cannot  deny  the  virility  and  originality  which  characterize  his 
exposition  of  them.  Looked  at  from  a  critical  standpoint  we  cannot  , 
regard  the  arrangement  of  the  book  as  free  from  faults,  since  the 
sequence  is  often  interrupted,  and  there  is  not  that  natural  coherence 
which  one  looks  for  in  a  scientific  work.  But  the  book  must  obtain 
prompt  and  widespread  recognition  by  reason  of  its  intrinsic  excel- 
lence. The  style  is  condensed,  but  never  to  the  point  of  obscurity. 
There  is  no  padding  and  no  borrowing  from  mediaeval  sources,  but 
it  is  essentially  an  exponent  of  personal  observation.  There  is  no 
doubt  that  the  circle  of  readers  will  be  larger  than  the  author 
modestly  hopes,  for  he  may  be  sure  that  it  will  "interest  even  those 
of  large  experience." 

When  we  add  that  the  drawings  are  mostly  original  and  that  they 
ar?  reproduced  with  that  beauty  for  which  the  well-known  firm  of 
publishers  is  famous,  that  the  text,  paper,  and  binding  are  of  an 
equally  high  class  order,  we  have  added  enough  to  convince  the 
reader  that  he  will  find  the  volume  ^  distinct  addition  to  the  already 
formidable  list  of  gynecological  text-books.  H.  C.  C. 
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A  Case  of  Pentosuria.— Ernst  Bendix  (Munchener  med.  Wochen- 
■^■chrift,  September  8,  1903,  No.  36)  states  that  although  almost  a  decade 
has  passed  since  Salkowski  first  taught  that  pentosuria  is  a  nutritional 
anomaly,  sui  generis,  very  few  cases  of  this  condition  have  hithert;o  been 
described.  This  probably  proceeds  from  the  fact  that  many  cases  are 
overiooked  on  account  of  lack  of  symptoms,  while  others,  as  a  result 
of  insufficient  urine  examination,  are  called  diabetes  mellitus.  In  pre- 
paring his  monograph  upon  this  subject  Bendix  found  only  about  one 
dozen  cases  in  the  literature:  three  cases  by  Salkowski  and  Jastrowitz 
and  Salkowski  and  Blumenthal,  two  cases  from  Bial,  one  from  F.  Meyer, 
two  from  Brat,  one  frofh  F.  Blumenthal,  and  three  cases  from  the  Italian 
literature  by  Luzzato  Reale  and  Colombini,  the  two  last-mentioned  cases 
being  doubtful.  In  addition,  three  cases  of  Caporalis  are  probably  not 
true  pentosuria,  but  cases  of  glycuronic  acid,  leaN-ing  in  all  twelve  cases 
in  the  whole  literature.  The  case  reported  was  from  the  practice  of  Dr. 
Auerbach,  in  Cologne.  The  patient  was  a  merchant,  aged  fifty-two 
years.  'Family  history  good.  Neither  disturbances  of  nutrition  nor 
nervous  disease  among  his  relatives.  His  parents  died  at  about  the  age 
of  eighty  years.  He  himself,  from  his  eighteenth  or  nineteenth  year, 
suffered  with  his  stomach.  Otherwise  had  never  been  very  strong. 
Alcoholic  and  venereal  history  were  negative.  About  one  and  a  half 
years  ago  he  suffered  .severely  from  influenza,  with  subsequent  stoma- 
titis. CoitValescence  was  very  tedious,  and  the  patient  lost  much  weight. 
At  this  time  it  was  first  ascertained  that  there  was  albumin  in  the  urine 
iind  that  Fehling's  .solution  was  also  reduced.    Since  the  fermentation 

st  was  negative  and  the  urine  optically  inactive,  the  reduction  of 

vol..   127,   so.   2.— KEBBUAHY,   1901.  23 
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Fehling's  solution  was  not  attributed  to  the  presence  of  grape-sugar. 
Bendix  was  fortunate  enough  at  this  time  to  find  that  the  reducing 
substance  was  pentose.  The  patient  was  hving  on  a  mixed  diet.  His 
general  nutrition  was  excellent.  The  organs  of  the  chest  were  essentially 
normal.  There  was  no  polyphagia  nor  polyuria.  The  patient  had 
never  used  alkaloids,  such  as  morphine  and  cocaine.  The  urine  had 
been  repeatedly  examined  by  Bendix  and  always  showed  an  acid 
reaction,  the  specific  gravity  varying  from  1016  to  1028.  The  albumin 
test  was  always  positive,  the  amount  varying  from  ^  to  1^  grams  jyro 
mille. 

Microscopically  the  cellular  elements  were  scarce;  a  few  leukocytes 
and  epithelial  cells  were  present;  casts  had  never  been  found.  In  many 
of  the  specimens  were  uric  acid  crystals,  often  calcium  oxalate  crystals; 
acetone  and  acetoacetic  acid  test  negative.  Test  for  indican  and  diazo 
negative.  Trommer  and  Fehling  tests  were  positive  and  perfectly 
typical  in  the  manner  which  Salkowski  first  described  for  pentose  urine. 
The  color  change  and  the  separation  of  oxydul  did  not  occur  imme- 
diately upon  boiling,  but  only  after  cooling,  and  then  very  suddenly 
throughout  the  whole  column  of  fluid.  Fermentation  was  negative. 
The  plane  of  polarized  light  was  not  turned.  The  phloroglucin  reaction 
and  the  orcin  reaction  (the  latter  also  with  Bial's  modification)  were 
strongly  positive.  The  golden  yellow  osazone,  according  to  Salkowski's 
directions,  gave  the  characteristic  peculiarities  for  pentosazone  (melting 
point,  155;  solubility  in  hot  water  and  nitrogen  content  of  about  17  per 
cent.).  The  amount  of  pentose  in  the  urine  varied  from  0.4  per  cent, 
to  0.6.  per  cent.  In  this  case,  then,  it  is  certainly  demonstrated  that 
there  was  an  opticallv  inactive  pentose  in  the  urine.  Probably  by 
analogy  with  Neuberg  s  findings  it  may  be  an  arabinose. 


The  Influence  of  the  Concentration  of  the  Urine  upon  the  Outcome 
of  the  Reactions  for  Albumin. — Dr.  Benno  Hallauer  (Milnchener  med. 
Wochenschrift,  September  8,  1903,  No.  36,  p.  1539)  found  that  if  normal 
human  urine  of  ordinary  concentration  is  evaporated  on  the  water  bath 
or  in  vacuo  to  one-half  of  its  volume  and  then  has  added  to  it  4  per  cent, 
of  a  serum  containing  32  per  cent,  of  albumin,  that  albumin  tests  per- 
formed upon  this  urine  differ  in  their  results  from  those  given  by  ordinary 
albuminous  urine.  The  boiling  test  gave  a  stronger  reaction  than  in 
the  case  of  non-concentrated  urine.  The  Heller's  reaction  and  the 
acetic-acid-potassium-ferrocyanide  reaction  are  negative,  however,  with 
the  concentrated  urine.  But  in  these  cases  a  precipitation  occurs  as 
soon  as  the  urine  is  diluted  with  water.  The  boiling  test  also  fails 
with  the  concentrated  urine  if  nitric  acid  is  first  added  to  the  specimen. 
In  this  case,  also,  addition  of  water  completes  the  reaction.  He  found 
that  if  the  urine  is  still  further  concentrated  to  about  one-quarter  of 
its  volume  or  less,  even  the  boiling  test  fails  to  show  albumin;  but  the 
addition  of  water  restores  the  normal  reactions.  The  author  has  tried 
these  experiments  with  a  great  number  of  specimens,  using  serum  from 
the  horse  and  ox,  urine  from  cases  of  nephritis,  and  crystallized  serum 
albumin.  The  results  were  always  essentially  the  same.  The  potassium- 
ferrocyanide-acetic-acid  test,  which  has  hitherto  been  cortsidered  a 
most  delicate  clinical  test,  is  the  first  to  disappear.  The  Heller's  test 
often  requires  slightly  greater  concentration. 

As  to  the  cause  of  these  phenomena,  it  appears  that  urea  blocks  the 
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Heller  test,  while  boiling  reaction  is  stopped  by  urea  and  neutral  salts 
and  the  ferrocyanide  reaction  by  certain  salts,  especially  the  phos- 
phates. 

Concerning  the  Diagnosis  of  Chronic  Nephritis. — Schwarzkopf 
(Miinchener  med.  Wochen^chrift,  September,  1903,  No.  35,  50th  Jahrg., 
pp.  1493, 1494)  states  that  Nothnagel  was  the  first  to  call  attention  to  the 
occurrence  of  casts  in  the  urine  without  simultaneous  albuminuria. 
Nothnagel  observed  this  in  patients  with  icterus.  Since  attention  has 
been  turned  to  this  subject  a  number  of  cases  of  "  cylindruria "  have 
been  reported.  Most  of  these  were  cases  of  drug-poisoning  rather  than 
of  nephritis  proper,  there  being  a  transitory  injury  to  the  kidney.  The 
best  known  cases  are  those  of  Liithje  (Arch.  f.  klin.  Med.,  vol.  bcdv., 
S.  163),  who  found  in  all  of  his  cases,  after  administering  salicylic  acid, 
casts,  for  the  most  part,  not  accompanied  with  albumin.  Triik's  dis- 
sertation (Tubingen,  1902)  gives  a  resume  of  the  literature.  Schwarz- 
kopf reports  five  cases  considered  to  be  chronic  nephritis,  in  which  casts 
occurred  without  albumin  either  for  part  of  the  time  or  for  the  whole 
time  the  patient  was  under  observation.  The  author  agrees  with 
Stewart  (The  American  Journal  of  the  Medical  Sciences,  1893) 
in  dwelling  upon  the  importance  of  remembering  this  in  making  a 
diagnosis  in  the  early  stage  of  chronic  nephritis,  especially  in  those  cases 
which  are  free  from  cardiac  and  vascular  signs. 

Concerning  the  Absence  of  Casts  from  the  Urine  of  Patients  with 
Nephritis. — Adolf  Treutlein  (Miinchener  med.  Wochenschrift,  Sep- 
tember, 1903,  50th  Jahrg.,  No.  35,  pp.  1494-1496)  concludes  from  his 
work  that  casts  may  be  absent  from  a  certain  number  of  cases  which 
otherwise  are  typical  cases  of  nephritis.  He  concludes  that  in  these 
cases  the  casts  are  destroyed  by  lysis  resulting  from  the  action  of  the 
bacillus  coli,  the  bacillus  coli  in  such  cases  being  an  inhabitant  of  the 
bladder  or  of  the  pelvis  of  the  kidney. 

Is  Sugar  Destruction  Completely  Stopped  after  Extirpation  of  the 
Pancreas? — Luthje  (Miincliener  med.  Wochenschrift,  September,  1903, 
50th  Jahrg.,  No.  36,  pp.  1537-1539)  points  out  the  experimental  diffi- 
culty of  remoNnng  all  trace  of  the  pancreas.  He  calls  attention  to  the 
difference  between  sugar  formation  and  sugar  destruction.  The  pan- 
creas certainly  is  concerned  in  the  latter  process.  There  is  no  ground 
to  believe  that  the  pancreas  is  the  only  organ  concerned  in  sugar  forma- 
tion. Minkowski  and  others  have  noted  that  if  a  dog  has  its  pancreas 
removed  and  is  kept  in  a  fasting  condition  the  sugar  disappears  from 
the  urine  sooner  or  later.  Luthje  considers  this  strong  evidence  that 
the  sugar  formed  in  the  body  by  other  organs  is  being  converted.  The 
author  reports  an  extensive  experiment  m  which  the  duodenum  and 
pancreas  were  removed,  gastroenterostomy  between  the  posterior  wall 
of  the  stomach  and  a  loop  of  intestine  was  performed,  and  the  gall- 
bladder was  tied  off.  The  experimental  animal  (a  dog)  was  starved 
from  the  fifth  day  before  operation.  On  the  sixth  day  of  hunger,  that 
is,  the  first  after  operation,  the  percentage  of  sugar  in  the  urine  was 
1.35,  \yith  a  total  of  13.5  grams  of  sugar.  On  the  second  day  after 
operation,  2.25  per  cent.,  a  total  of  9  grams  of  sugar.  On  the  third 
day,  1.8  per   cent.,  a  total  of   18  grams.      On  the   fourth   day   after 
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operation,  0.4  per  cent.,  a  total  of  4  grams  of  sugar,  after  which  from 
the  fifth  to  the  tenth  day  sugar  disappeared.  The  specimen  of  blood 
drawn  from  the  femoral  vein  on  the  seventh  day  after  operation  gave 
strong  reaction  with  Trommer's  test  and  showed  quantitatively  0.312 
per  cent,  of  sugar  in  the  blood.  The  dog  died  on  the  tenth  day.  At 
autopsy  there  was  a  small  abscess  in  the  region  of  the  union  between 
the  stomach  and  gut.  Liithje  concludes  from  this  that  it  is  definitely 
proven  that  even  complete  extirpation  of  the  pancreas  in  a  dog  does 
not  entirely  destroy  the  dog's  ability  to  consume  sugar.  He  discusses 
the  possible  factors  in  sugar  metabolism  other  than  the  pancreas.  (1) 
The  possibility  of  one  or  more  organs  partially  taking  the  place  of  the 
pancreas  and  (2)  the  possibility  that  sugar  formed  in  the  body  after 
pancreas  extirpation  has  a  different  chemical  origin.  He  notes  the 
striking  fact  that  the  sugar  first  disappears  from  the  urine  of  dogs  after 
removal  of  the  pancreas  when  the  dogs  have  established  a  constant 
starvation  nitrogen  value.  It  is  to  be  supposed  that  at  this  time  the 
animals  are  beginning  to  consume  their  own  "organized"  albumin  and 
that  the  "reserve"  albumin  has  been  used  up.  Possibly  sugar  thus 
arising  from  albumin  of  cells  has  a  different  mode  of  breaking  down. 
This  possible  hypothesis  throws  light  on  the  varying  amounts  of  sugar 
shown  by  extirpated  dogs  of  differing  degrees  of  nutrition  and  by  well- 
nourished  and  cachectic  human  beings.  It  explains  the  fact  noted  in 
one  of  his  experiments  that  after  sugar  had  disappeared  from  the  urine 
of  an  operated  dog  a  small  feeding  of  nutrose  at  once  brought  about 
a  return  of  glycosuria. 

Leukaemia  and  Tuberculosis. — Sussmann  ( The  Practitioner,  October, 
1903,  p.  536)  finds  that  there  are  only  25  undoubted  cases  of  tubercu- 
losis complicating  leuksemia  in  the  literature.  He  is  inclined  to  the 
view  that  it  is  a  rare  complication  of  either  the  splenomedullary  or 
the  lymphatic  form.  He  finds  that,  whereas  tuberculosis  is  found  to  be 
present  in  from  11  per  cent,  to  12  per  cent,  of  the  necropsies  in  a  series 
of  over  7000,  it  occurs  in  only  2.4  per  cent,  of  the  autopsies  in  leukaemia. 
When  the  combination  does  occur,  it  is  two  and  one-half  times  more 
frequent  in  the  lymphatic  than  in  the  splenomedullary  form.  It  is 
six  times  as  common  in  the  male  as  in  the  female.  The  tuberculosis 
may  be  found  latent  and  obsolete  or  it  may  supervene  as  a  terminal 
infection.  It  may  be  latent  and  be  lighted  up  as  a  result  of  the  leuksemic 
infection.  This  is  the  condition  most  commonly  found.  When  the  two 
diseases  occur  together  the  leukocytes  are  liable  to  diminish  in  number 
and  the  spleen  and  glands  tend  to  decrease  in  size.  The  writer  thinks 
that  this  antagonism  is  possibly  due  to  the  excess  of  nuclep-albumin 
and  the  increased  phagocytic  power  of  the  blood,  both  of  which  con- 
ditions, he  claims,  are  present  in  the  leuksemic  patient. 

Arterial  Thrombosis  of  Gonorrhoeal^Origin. — Norman  Moorp:  {Lan- 
cet, December  16,  1903,  p.  1714)  reports  a  case  of  arterial  thrombosis 
due  to  the  gonococcus,  and  held  to  be  the  first  case  of  the  kind  reported. 
A  young  man,  aged  twenty  years,  was  admitted  to  the  Manchester  Royal 
Infirmary  with  gonorrhoea  and  with  early  dry  gangrene  of  the  left  leg. 
Four  days  previous-to  admission  he  became  chilly  and  feverish.  The 
day  before  entrance  he  complained  of  coldness  and  pain  in  the  left  lew. 
On  admission  the  left  leg  was  cold,  waxy,  pulseless,  and  anaesthetic 


SURGERY.  347 

below  the  tubercle  of  the  tibia.  The  three  outer  toes  showed  mummi- 
fication, and  there  was  discoloration  about  the  ankle.  The  left  common 
iliac  was  found  not  to  pulsate.  The  patient  died  four  days  after  admis- 
sion. The  evening  before  death  he  complained  of  pain  in  the  right 
leg,  and  the  pulsation  in  the  right  femoral  was  inappreciable.  The  limb 
below  the  knee  was  cold,  pulseless,  and  anaesthetic. 

The  autopsy  revealed  a  thrombus  occluding  the  aorta  from  the  renal 
arteries  to  its  bifurcation.  Both  common  iliacs  and  the  external  and 
internal  iliacs  were  also  filled  by  the  thrombus.  The  rest  of  the  arterial 
system  was  normal.  There  were  no  vegetations  on  the  cardiac  valves, 
nor  were  there  any  thrombi  in  the  ca^^ties  of  the  heart.  Histological 
examination  of  the  thrombosed  arteries  showed  that  there  was  a  definite 
acute  endarteritis.  Gonoajcci  were  demonstrated  by  Gram's  method 
in  the  thrombus.  No  blood  cultures,  however,  were  made  before  or 
after  death.  Moore,  nevertheless,  concludes  that  the  patient  had  a 
gonorrhoea!  septicaemia;  that  an  acute  endarteritis  was  consequently 
set  up,  and  that  this  inflammatory  process  caused  the  local  development 
of  the  thrombus. 
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The  Operation  of  Gastroenterostomy,  with  Indications  for  its  Per- 
formance.— -Mayo  Robson  (Archives  international  de  chirurgie,  1903, 
vol.  i..  No.  1)  states  that  the  operation  of  gastroenterostomy  is  impera- 
tive in  the  following  conditions  as  soon  as  the  diagnosis  is  established: 
1.  In  cases  of  pyloric  stenosis  leading  to  dilatation  of  the  stomach; 
here  gastroenterostomy  provides  a  new  outlet  for  the  passage  of  the 
stomach  contents,  and  thus  saves  the  patient  from  starvation  and 
death.  The  advantage  of  this  operation  over  pyloroplasty  is  that  in  the 
latter  operation  contraction  of  tne  new  orifice  occasionally  occurs,  and 
this  is  especially  apt  to  take  place  if  there  be  active  ulceration  going 
on  at  the  time  of  the  operation.  2.  In  malignant  stenosis  of  the  pylorus; 
the  operation  has  been  followed  by  brilliant  results  in  this  class  of  cases 
and  the  author's  experience  has  shown  the  immediate  results  to  be 
almost  equal  to  those  of  simple  stenosis.  3.  A  degree  of  congenital 
stenosis  is  doubtless  a  frequent  though  often  an  unrecognized  cause 
of  dilatation  of  the  stomach  in  young  adults.  A  number  of  such  cases 
have  been  reported  and  gastroenterostomy  has  been  followed  by  bril- 
liant results.  4.  Congenital  atresia  of  the  pylorus,  in  which  no  passage 
exists  between  the  stomach  and  intestine,  is  a  defect  which  in  all  recorded 
cases  has  run  a  rapidly  fatal  course.  If  diagnosed  early  it  should  be 
treated  by  gastroenterostomy.     5.   In  chronic  ulcer,   with  tumor  of 
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doubtful  character,  too  extensive  or  adherent  for  effectual  removal, 
this  operation  has  in  some  cases,  where  merely  temporary  relief  only 
was  anticipated,  been  followed  by  a  complete  and  permanent  cure. 
6.  In  cancer  or  tumor  of  the  duodenum  producing  obstruction  to  the 
onward  passage  of  the  stomach  contents,  gastroenterostomy  acts  in 
exactly  the  same  manner  as  in  cancer  of  the  pylorus.  As  a  rule, 
this  form  of  disease  in  the  second  part  of  the  duodenum  is  removable 
only  with  the  greatest  difficulty,  in  consequence  of  the  important 
structures  in  the  border  of  the  lesser  omentum  being  involved.  7. 
Hour-glass  contraction  of  the  stomach  may  be  due  to  chronic  ulcer 
or  to  cancer.  If  the  contraction  be  due  to  simple  ulceration,  gastro- 
plasty is  the  operation  of  choice,  and  in  a  number  of  cases  the  results 
have  been  excellent;  but  if  the  stricture  be  a  long  one  and  the  thickening 
be  very  extensive,  then  gastroenterostomy,  in  which  the  proximal  cavity 
is  united  to  the  jejunum,  is  the  better  operation;  but  great  care  must  be 
observed  that  the  junction  is  not  made  between  the  bowel  and  the  distal 
cavity,  otherwise  no  benefit  will  ensue.  It  should  be  the  operation  of 
choice  when  pyloric  stenosis  is  associated  with  hour-glass  contraction. 
8.  In  perigastritis  with  adhesions  the  operation  of  gastroenterostomy 
may  be  entirely  curative;  at  least,  it  has  been  so  in  many  cases;  but  there 
are  some  cases  where  the  adhesions  are  so  extensive  and  the  secondary 
dilatation  of  the  stomach  is  so  well  marked  that  to  rest  content  with 
simply  detaching  adhesions  would  be  to  court  failure.  If  the  pylorus 
is  patent,  yet  embarrassed  by  adhesions,  one  should  always  separate 
them,  and  try  to  avoid  their  recurrence  by  interposing  the  right  free 
border  of  the  omentum  between  the  raw  surfaces  left  by  the  gastrolysis, 
thus  substituting  a  long,  freely  movable  attachment  for  short  binding 
ligaments  should  adhesions  re-form.  If,  however,  adhesions  are  very 
extensive  and  very  short,  dense,  and  firm,  the  operation  of  posterior 
gastroenterostomy  had  better  be  done,  and  this  especially  if  at  the  same 
time  there  is  stenosis  of  the  pylorus  or  hour-glass  stomach.  9.  In  tumor 
outside  the  pylorus,  but  pressing  on  it  and  causing  obstruction  to  the 
passage  onward  of  the  stomach  contents,  gastroenterostomy  may  be 
required  at  the  same  time  that  the  tumor  is  treated.  The  following 
inaications  apply  only  after  the  failure  of  systematic  medical  treatment : 
10.  In  ulcer  of  the  stomach,  whether  acute  or  chronic,  not  yielding  to 
medical  treatment,  surgical  treatment  is  in  the  greater  number  of  cases 
the  only  satisfactory  method  of  dealing  with  these  refractory  cases,  and 
operation  should  be  resorted  to  at  a  much  earlier  period  than  has 
hitherto  been  the  custom,  and  always  before  the  patient  is  so  far  re- 
duced by  pain  and  starvation  or  the  supervention  of  serious  compli- 
cations that  weakness  and  anaemia  render  any  operative  procedure 
hazardous.  Before  the  abdomen  is  opened  it  is  quite  impossiole  to  say 
what  operation  or  operations  will  be  required,  and  the  surgeon  must 
be  prepared  to  adapt  himself  to  circumstances  on  discovering  the 
position  of  the  ulcer  and  the  conditions  associated  with  it,  especially 
as  to  the  presence  or  absence  of  adhesions  and  other  complications. 
Gastroenterostomy  acts  by  securing  physiological  rest  of  the  stomach 
and,  at  the  same  time,  curing  the  hyperchlorhydria  which  is  usually 
present.  11.  Duodenal  ulcer  very  frequently  fails  to  yield  to  general 
treatment,  and  the  author  believes  it  is  much  more  frequently  the  cause 
of  fatal  symptoms  than  is  generally  recognized.  12.  In  hemorrhage 
from  the  stomach  or  duodenum,  as  shown  by  hsematemesis  or  melsena, 
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where  general  treatment  has  been  tried  or  failed  and-  where  the  bleeding 
is  persisting  or  recurring  after  brief  intervals,  operation  is  advisable, 
with  a  view  to  find  and  to  secure,  if  possible,  the  bleeding  point  or 
points,  or  of  performing 'gastroenterostomy  in  order  to  obtain  physio- 
logical rest  and  thus  to  favor  natural  hsemostasis.  13.  In  persistent 
spasm  of  the  pylorus,  or  Reichmann's  disease,  leading  to  dilatation  of 
the  stomach,  pylorodiosis  or  stretching  the  sphincter  may  be  effectual 
in  relieving  spasm  and  in  producing  immediate  reUef  to  the  obstruction, 
but  as  it  is  apt  to  be  followed  by  relapse,  gastroenterostomy  would  seem 
to  be  the  better  operation.  14.  Hyperchlorhydria  is  a  concomitant  of 
ulcer  of  the  stomach,  though  it  may  occur  apart  from  ulceration.  As  a 
rule,  it  yields  to  medical  and  general  treatment,  but  where  this  fails  to 
relieve  and  the  life  of  the  patient  is  being  made  miserable  by  constant 
indigestion  with  acid  eructation,  the  operation  of  gastroenterostomy 
is  well  worth  consideration,  especially  when  in  such  a  case  it  can  be 
performed  with  almost  no  risk,  for  in  the  absence  of  complications  such 
as  occur  in  ulcer  or  cancer,  the  operations,  when  properly  performed  by 
an  expert,  ought  to  have  no  mortality.  15.  Persistent  gastralgia:  Cases 
must  have  occurred  in  the  practice  of  every  physician  where,  although 
the  positive  signs  of  ulcer  were  absent,  gastralgia  of  such  intensity  had 
persisted  and  in  case  of  temporary  relief  had  recurred  so  regularly  that 
the  patient  is  brought  to  the  last  stage  of  exhaustion  by  an  utter  inability 
to  take  food  because  of  the  pain  induced  by  even  a  mouthful  of  solid . 
food.  Some  of  these  cases  are  doubtless  due  to  simple  ulcer,  but  in  others 
the  absence  of  tenderness  in  the  epigastrium,  of  rigidity  of  the  recti,  of 
regular  vomiting,  and  of  haematemesis,  makes  the  diagnosis  extremely 
doubtful.  Even  rectal  feeding  and  absolute  rest  in  bed  do  not  always 
cure  the  condition,  and  the  patient  gradually  loses  weight  and  strength 
and  lapses  into  a  state  of  chronic  invalidism  without  any  positive  sign 
of  organic  disease.  After  all  ordinary  means  have  failed,  gastroenter- 
ostomy is  well  worthy  of  consideration,  and  in  one  case  in  the  author's 
experience  it  led  to  an  excellent  result.  16.  In  tetany  of  gastric  origin. 
The  prognosis  of  tetany  occurring  in  gastric  dilatation  is  undoubtedly 
very  serious,  and,  according  to  some  authorities,  death  occurs  in  75  per 
cent,  of  the  cases.  The  largest  mortality  occurs  in  cases  where  the 
cramps  in  the  extremities  are  associated  with  tonic  spasms  in  the  head 
and  trunk  muscles  or  with  clonic  spasm.  The  author's  experience 
w^ould  tend  to  show  that  the  early  surgical  treatment  of  these  cases 
may  be  followed  by  most  beneficial  results.  17.  Acute  gastric  dilatation 
is  one  of  the  most  serious  diseases  that  can  be  encountered.  But  that 
the  condition  is  not  hopeless  has  been  well  shown  by  one  case  where 
lavage  was  followed  by  a  cure.  As  yet  gastroenterostomy  has  not  been 
tried  as  a  means  of  relieving  this  condition.  18.  In  an  exceptional  case 
of  ulcer  of  the  stomach  eroding  the  pancreas  and  producing  pancreatitis, 
with  abscess  draining  into  the  stomach,  a  gastroenterostomy  apparently 
saved  the  life  of  the  patient  by  draining  the  very  foul  contents  directly 
into  the  intestine.  19.  Cholelithiasis  may  lead  to  perigastritis,  and  the 
contraction  of  bands  of  lymph  around  the  pylorus  may  produce  obstruc- 
tion or  kinking,  thus  leading  to  dilatation  of  the  stomach,  at  the  same 
time  that  the  concretions  lead  to  obstruction  of  the  bile  ducts.  As  a 
rule,  the  condition  can  be  relieved  by  gastrolysis,  but  where  the  adhe- 
sions are  extensive  or  the  thickening  of  the  pylorus  is  very  pronounced, 
the  operation  of  gastroenterostomy  may  have  to  be  performed  at  the 
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same  time  as  the  cholecystotomy.  Gallstones  may  also  lead  to  fistula 
between  the  gall-bladder  and  pylorus  and  the  thickening  of  the  pyloric 
canal  may  lead  to  obstruction,  for  which  gastroenterostomy  may  be  the 
most  suitable  operation,  though  in  the  cases  that  have  come  under  the 
care  of  the  author  the  repair  of  the  fistula  in  one  case  and  pyloroplasty 
in  another  were  sufficient,  when  combined  with  cholecystotomy,  to 
remedy  the  disease.  20.  In  atonic  dilatation  of  the  stomach,  general 
and  medical  treatment,  supplemented,  if  need  be,  by  electrical  treat- 
ment and  lavage,  if  carried  out  systematically  and  for  a  sufficient  length 
of  time,  usually  yield  good  results;  but  in  some  cases,  despite  regular 
lavage  of  the  dilated  organ,  well-regulated  diet  and  general  medical 
treatment,  the  dilatation  persists  and  the  nutrition  of  the  patient  and  the 
general  health  become  seriously  impaired.  In  such  cases  the  operation 
of  gastrorrhaphy  or  gastroplication  may  be  worth  considering,  though 
in  certain  cases  gastroenterostomy  may  possibly  be  performed  with 
advantage.  The  indication  for  operation  in  these  cases  is  not  so  dis- 
tinct as  m  the  case  of  dilatation  due  to  pyloric  obstruction,  seeing  that 
the  cause  is  a  general  one;  nor  is  the  recovery  after  operation  so  rapid 
and  satisfactory.  The  general  health  requires  considerable  attention 
at  the  same  time  that  the  stomach  is  being  dealt  with. 

Splenectomy  for  Banti's  Disease. — Queen  and  Duval  (Revue  de 
chirurgie,  October  10,  1903)  state  that  the  principal  characteristics  of 
this  affection  are:  1.  Obscure  etiology;  neither  alcohol,  syphilis,  nor 
tuberculosis  apparently  being  a  factor.  2.  The  enlargement  of  the 
spleen  in  all  directions  is  the  initial  symptom.  3.  As  a  result  of  this 
enlargement  there  develops  an  anaemia,  which  is  fatally  progressive, 
but  whose  duration  is  variable,  but  always  long,  varying  from  three  to 
twelve  years.  4.  During  this  anaemia  the  urine  contains  urobilin,  the 
skin  and  the  conjunctiva  become  jaundiced,  and  a  diarrhoea  appears 
and  usually  lasts  for  some  months.  5.  The  ascitic  phase  then  appears. 
The  liver  is  sclerosed  and  the  cirrhosis  of  Laennec,  which  makes  rapid 
progress,  appears.  6.  During  the  disease  there  is  no  leukocytosis,  but 
there  is  a  diminution  of  haemoglobin  and  corpuscles.  7.  The  morbid 
pathology  consists  in  an  enormous  enlargement  of  the  spleen,  of  from 
one  to  two  kilograms  in  weight.  Histologically  there  is  an  atrophy 
of  the  pulp  and  a  sclerosis,  with  hypertrophy  of  the  capsule  and  the 
reticulum  and  a  partial  sclerosis  of  the  Malpighian  corpuscles.  The 
liver  is  small,  hard,  granular,  with  a  cirrhosis,  presenting  all  the  char- 
acteristics of  Laennec's  atrophy.  8.  The  bacteriological  examination 
of  the  blood  and  the  spleen  is  always  negative.  9.  The  extirpation  of 
the  spleen  is  followed  by  a  radical  cure  of  the  disease.  If  there  exists 
a  beginning  hepatic  cirrhosis,  the  splenectomy  arrests  its  development. 
The  authors  report  one  case  in  their  own  experience  and  six  others 
collected  from  the  literature  in  which  splenectomy  was  followed  by  a 
complete  recovery. 

Adrenalin  in  Local  Anaesthesia. — Braun  (Ceniralblatt  fiir  Chirurgie, 
1903,  No.  38)  states  that  the  two  most  important  points  to  be  considered 
in  the  use  of  adrenalin  for  this  purpose  are  the  dose  and  the  danger  of 
secondary  hemorrhage.  As  regards  the  dose,  such  a  very  powerful  drug 
as  it  is  should  only  be  used  with  great  care.  A  dose  of  1  milligram 
is  entirely  too  big  to  be  subcutaneously  injected.    In  one  case  an  injec- 
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tion  of  20  c.c.  of  a  0.5  per  cent,  solution  of  eucaine  "B."  with  10  drops 
of  the  1 :  1000  adrenalin  solution,  caused  vomiting  and  prostration, 
which  lasted  for  an  hour;  in  several  other  cases  this  dose  caused  some 
cardiac  palpitation.  Hartwig  and  others  have  had  some  very  unfavor- 
able symptoms  from  this  dose,  and  Enderlen  has  reported  a  case  where 
the  injection  of  8  eg.  of  cocaine,  with  8  drops  of  adrenalin  solution, 
was  followed  by  a  fatal  result.  The  best  solution  would  seem  to  be  one 
composed  of  hydrochloric  acid,  0.2;  sodium  chloride,  0.8;  and  distilled 
water,  100  parts.  Then  10  c.c.  of  this  mixture  should  be  placed  in  a 
test-tube  and  heated  to  the  boiling  point,  and  then  1  eg.  of  adrenalin 
added,  and  the  solution  again  boiled.  This  will  give  a  colorless  solution, 
in  which  the  greater  part  of  the  salt  is  neutralized  by  the  adrenalin. 
2  drops  of  carbolic  acid  should  be  added  and  then  the  fluid  should  be 
kept  in  bottles  holding  from  3  c.c.  to  5  c.c;  this  solution  will  keep 
indefinitely.  As  regards  hemorrhage,  it  is  apparent  that  the  anaemia 
resulting  from  the  use  of  adrenalin  is  not  followed  by  hypersemia  nor 
tissue  paralysis,  and  it  is  not  possible  to  secure  accurate  hsemostasis 
in  the  presence  of  adrenalin.  So  care  should  be  taken  to  use  a  very 
small  dose  of  adrenalin;  this  markedly  intensifies  the  duration  and 
degree  of  the  anaesthesia,  but  will  not  contract  the  arteries  so  as  to 
interfere  with  the  proper  control  of  any  bleeding  that  may  occur. 

Betroduodenal  Choledochotomy. — Query ain  (Centralblatt  fiir  Chi-. 
rurgie,  1903,  Xo.  40),  after  mentioning  the  work  of  Berg,  Lane,  Kocher, 
etc.,  states  that  though  this  operation  is  but  rarely  performed,  still  it 
may  not  be  considered  as  a  new  method.  After  noting  in  detail  a  case 
operated  upon  by  this  method  with  a  perfect  recovery,  the  author 
states  that,  as  regards  technique,  the  incision  of  the  duodenum  must  be 
done  very  carefully  and  most  accurate  haemostasis  secured,  and  so  any 
drainage  to  the  intestinal  wall  will  be  avoided,  as  well  as  serious  hemor- 
rhage. Should  the  duodenum  be  turned  over  inward,  then  one  should 
incise  the  choledochus  at  the  point  where  it  is  not  covered  by  the  pan- 
<  reas.  The  best  indication  of  the  point  to  cut  is  usually  the  easily  felt 
stones.  As" to  the  choice  between  the  retroduodenal  and  transduodenal 
methods,  the  former  method  is  to  be  recommended  in  all  cases  where  the 
duodenum  may  be  easily  removed.  If,  however,  it  and  the  pancreas 
are  closely  matted  together  with  adhesions  and  further  progress  by  the 
retroduodenal  route  is  distinctly  dangerous,  then  one  snould  abandon 
all  attempts  at  further  separation  and  at  once  proceed  with  the  trans- 
fhiodenal  operation. 


Ogston's  Operation  for  Clubfoot.— Lauenstein  {Centralblatt  fiir 
Chirurgie,  1903,  No.  39),  after  considering  the  question  in  detail, 
reaches  the  following  conclusions:  1.  Experience  has  shown  that  this 
operation  is  not  a  difficult  one.  2.  A  careful  examination  with  .r-rays 
snould  be  made  in  every  case,  and  whenever  possible  a  radiograph 
should  be  taken.  3.  The  amount  of  bone  removed  must  be  gauged 
t)y  the  circumstances  present  in  each  individual  case.  4.  When  sufficient 
bone  has  been  removed,  then  the  abnormal  position  can  be  easily  and 
thoroughly  corrected,  and  retention  in  good  position  can  be  easily 
obtained.  5.  The  after-treatment  is  shorter;  at  the  end  of  eight  weeks 
the  child  may  safely  be  allowed  to  walk  with  a  properly  fitting  shoe. 
6.  Radiographs  taken  subsequent  to  the  operation  snow  that  there  is 
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absolutely  no  danger  of  any  failure  of  development  of  the  foot.  7.  To 
just  what  age  this  operation  should  be  limited  has  as  yet  not  been 
determined. 


A  New  Modification  of  Maydl's  Operation  for  Congenital  Ectopy 
of  the  Bladder, — Borelius  {Centralblatt  fiir  Chirurgie,  1903,  No.  29), 
after  noting  in  detail  two  cases  in  which  he  used  the  modified  method, 
states  that  the  essential  points  in  the  technique  are:  1.  A  careful  separa- 
tion of  the  bladder  and  the  forming  of  an  elliptical  piece,  which  includes 
the  ureters.  2.  The  opening  of  the  abdominal  cavity  so  that  the  sigmoid 
flexure  may  be  pulled  well  forward.  3.  A  lateral  anastomosis  between 
the  upper  and  lower  portions  of  the  sigmoid.  4.  A  longitudinal  incision 
at  the  top  of  the  flexure  and  the  implantation  of  the  ureters.  5.  The 
wound  should  then  be  closed  with  sutures. 


Wound  of  the  Epigastric  Vessels  as  the  Result  of  Puncture  for 
Ascites. — Baum  (Deutsche  Zeitschrift  fiir  Chirurgie,  August,  1903) 
reports  the  case  of  a  man,  aged  fifty-five  years,  who  presented  himself 
for  treatment  with  cirrhosis  of  the  liver  with  marked  ascites.  Puncture 
being  decided  upon,  it  was  done  in  the  usual  manner  in  the  median 
line  and  a  large  quantity  of  fluid  withdrawn.  As  the  fluid  rapidly 
accumulated,  another  puncture  was  made  1  cm.  to  the  left  of  the  linea 
alba  and  8.5  cm.  above  the  symphysis,  and  then  4300  c.c.  of  fluid  was 
withdrawn.  The  patient  was  not  uncomfortable  until  three  hours  later, 
when  he  complained  of  much  pain  in  the  abdomen  and  a  sense  of 
distention  as  from  tympanites.  Examination  showed  the  abdomen 
markedly  distended,  more  especially  so  on  the  left  side,  more  or  less 
rigidity,  an  increase  of  pain  on  pressure,  and  dulness  on  percussion 
over  the  distended  area.  The  skin  was  apparently  unaltered,  and  fluctua- 
tion could  not  be  elicited.  A  diagnosis  of  laceration  of  the  epigastric 
artery  having  been  made,  the  abdomen  was  opened  at  once  under  local 
anaesthesia  at  the  point  where  the  puncture  was  made.  The  fatty  tissue 
was  found  to  be  infiltrated  with  blood,  and  as  soon  as  the  peritoneum 
was  opened  there  was  a  rush  of  blood  from  the  wound.  Many  blood 
clots  were  found  and  these  were  removed  after  the  torn  epigastric  vessels 
had  been  ligated.  The  wound  was  drained  at  each  end  and  then  the 
intervening  portion  closed  with  sutures.  The  further  course  was  in 
every  way  normal,  the  patient  making  an  uninterrupted  recovery.  In 
view  of  this  case,  it  would  seem  important  to  remem"ber  that  when  this 
accident  does  occur  an  immediate  laparotomy  is  indicated,  and  that  it 
is  much  less  likely  to  occur  if  the  puncture  be  made  in  the  median  line. 

Adenoma  of  the  Umbilicus. — Koslowski  (Deutsche  Zeitschrift  fur 
Chirurgie,  August,  1903)  states  that  in  the  embryo  the  middle  intestine 
is  a  straight  tube,  which  communicates  with  the  yolk  sac.  About  the 
fourth  week  the  intestine  is  twisted  toward  the  umbilicus  and  becomes 
joined  with  it,  and  about  the  eighth  week  the  ductus  omphaloentericus 
becomes  obliterated  into  a  thin  cord,  which  is  still  present  at  the  third 
month.  Seldom  is  this  obliteration  of  the  ductus  omphalomesentericus 
complete;  it  retains  its  connection  with  the  intestine  and  causes  an 
inversion  of  the  intestinal  canal  (Meckel's  diverticulum),  which  is  con- 
nected to  the  umbilicus  by  this  obliterated  cord.  This  may  give  rise  to 
various  pathological  conditions;  among  the  most  interesting  is  the  fol- 
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lowing  case  of  fibroid  adenoma.  The  patient  states  that  five  weeks 
ago  he  noticed  in  the  median  line,  between  the  symphysis  and  the 
mnbilicus,  a  small  and  somewhat  painful  swelling,  which  had  increased 
in  size  until  it  was  about  as  large  as  a  walnut.  The  area  of  pain  seemed 
to  be  enlarging  and  involved  all  the  abdomen.  The  patient,  though 
fifty-five  years  of  age,  looked  to  be  over  seventy  years,  with  marked 
arteriosclerosis,  emphysema,  and  an  unusually  poor  general  appear- 
ance. On  examination  there  is  a  small  tumor  in  the  median  line,  about 
midway  between  the  s^-mphysis  and  the  umbihcus,  very  painful  on 
pressure;  the  skin  over  it  is  freely  movable,  but  the  tumor  itself  is  hard 
and  more  or  less  adherent  to  the  surrounding  structures.  Toward  the 
umbilicus  a  cord  can  be  made  out.  The  abdominal  walls  are  rather 
thin  and  the  urogenital  and  intestinal  tracts  present  nothing  abnormal. 
The  median  position  of  this  tiunor  with  the  presence  of  this  cord  induced 
the  diagnosis  of  epithelioma  and  an  operation  for  its  relief  was  per- 
formed. An  incision  in  the  median  line  was  made  over  the  timior;  this 
incision  was  continued  on  either  side  of  the  tmnor  until  the  peritoneal 
cavity  was  opened.  The  tumor  was  then  pushed  upward  and  it  was 
found  to  be  a  fibroma  of  the  ductus  omphalomesentericus.  Extirpa- 
tion of  the  tumor  and  the  cord  was  then  done  and  the  wound  closed. 
The  patient  made  an  -uninterrupted  recovery.  Wyssokowitsch,  who 
made  the  pathological  examination,  reports  that  the  tumor  is  a  sub- 
malignant  fibroadenoma.  It  is  of  interest  to  note  that  but  foiu*  other 
analogous  cases  have  been  reported. 
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Colloidal  Silver. — Dr.  H.  S.  Loebl  has  treated  various  forms  of 
sepsis,  erysipelas,  and  puerperal  processes  by  intravenous  injections 
of  this  substance.  When  the  intravenous  method  is  impossible  he  makes 
use  of  rectal  injections,  1:500  or  even  250  parts  of  distilled  water, 
the  amount  of  menstruum  employed  being  3^  oimces,  twice  daily. 
The  injection  is  preceded  by  a  cleansing  enema.  The  advantages  of 
this  method  are  obvious,  while  the  results  are  usually  satisfactory. — 
Wiener  klinische  Worhrvschrifi,  1903,  No.  44,  p.  1230. 

The  Abortive  Treatment  of  Gonorrhoea. — Dr.  Ferdinand  Fuchs 
recommends  the  use  of  albargin  in  this  connection.  This  preparation 
'ontains  23.6  per  cent,  of  silver  nitrate,  while  protargol  contains  only 
^.3  per  cent.,  and  is  easily  soluble  in  water.  The  treatment  must  be 
instituted  not  longer  than  seventy-two  hours  after  the  suspected  coitus. 
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and  is  still  more  successful  if  forty-eight  hours  or  less  have  intervened. 
Thus  early  in  the  infection  microscopic  examination  of  the  urethral 
secretion  shows  squamous  epithelial  cells,  leukocytes,  and  a  few  gono- 
cocci,  sometimes  free,  sometimes  in  the  epithelial  cells,  but  seldom 
within  the  leukocytes.  The  technique  of  the  treatment  is  as  follows: 
A  2  per  cent,  albargin  solution  is  injected  by  means  of  an  olive-tipped 
hand  syringe  into  the  anterior  urethra  until  the  patient  complains  of 
a  sensation  of  distention.  This  injection  is  retained  for  five  minutes  and 
is  then  allowed  to  escape.  A  second  injection  is  now  given  and  the 
solution  retained  for  three  minutes.  This  is  followed  by  a  third,  which 
is  retained  for  two  minutes.  It  is  seldom  that  pain  is  complained  of, 
but  on  the  following  night  the  patient  may  be  troubled  with  frequency 
of  urination.  After  the  injection  examination  shows  fewer  leukocytes 
and  no  gonococci,  and  in  about  fourteen  days  the  secretion  entirely 
disappears.  No  complications  have  followed  in  six  cases  reported  by 
the  author,  and  in  all  of  them  equally  good  results  have  been  attained. 
— Therapeutische  Monatshefte,  1903,  No.   10,  p.  508. 

Hedonal — Dr.  Johann  Fraczkiewicz  reports  that  this  new  hypnotic, 
the  chemical  formula  of  which  is  CONH.^OCHCHgCjH,,  which  physi- 
cally is  a  white  crystalline  powder  easily  soluble  in  alcohol,  ether,  and 
boiling  water,  and  less  so  m  tepid  water.  Its  taste  resembles  that  of 
menthol.  He  uses  the  drug  in  doses  of  20  grains  for  women  and  30 
grains  for  men.  In  these  doses  it  produces  in  from  fifteen  minutes  to 
one  hour  a  moderately  deep  dreamless  sleep,  lasting  from  five  to  eight 
hours,  and  not  followed  by  unpleasant  after-effects,  such  as  headache, 
dizziness,  or  ringing  in  the  ears.  During  the  slumber  the  heart  action 
and  respiration  are  not  affected.  In  persons  with  normal  kidneys  the 
drug  has  a  slight  diuretic  action,  but  is  not  so  active  in  this  regard  as 
to  disturb  the  rest  of  the  patient.  When  there  is  kidney  disease  the 
diuretic  effect  seems  to  be  nil.  In  cardiac  disease  the  drug  seems  to  do  no 
harm.  In  conclusion,  the  author  asserts  that  hedonal  appears  to  be 
useful  in  the  insomnia  of  hysteria,  neurasthenia,  marasmus  senilis,  and 
in  psychoses  of  the  milder  grades.  In  these  conditions  it  does  no  harm, 
even  when  continued  for  a  considerable  period;  its  diuretic  effect  is 
not  cumulative.  In  insomnia  due  to  pain  it  is  useless. — Therapeu- 
tische Monatshefte,  1903,  No.  11,  p.  572. 

Phosphorus  in  Psychasthenia. — Dr.  Alfred  Martinet  asserts,  as 
a  result  of  his  clinical  observations  upon  phosphoric  medication  in 
psychasthenia,  that  in  the  accidental  forms  of  the  condition  when  taken 
early  the  treatment  is  quickly  followed  by  a  return  of  the  mental  processes 
to  a  normal  state.  In  habitual  psychasthenia  of  long  standing  the  treat- 
ment when  continued  for  considerable  periods  of  time  results  in  a 
progressive  amelioration  of  the  condition.  In  psychataxia  with  agita- 
tion the  phosphoric  medication  produces  a  rapid  aggravation  of  the 
pathological  state.  The  phosphorus  is  prescribed  as  follows:  Official 
phosphoric  acid,  10;  acid  sodium  phosphate,  20;  distilled  water,  200. 
Of  this  the  patient  takes  at  first  30  drops  in  a  glass  of  water  with  each 
meal,  progressively  increasing  the  number  of  drops  taken  to  100.  If 
there  are  dyspeptic  or  other  symptoms,  these  are  treated  at  the  same 
time  according  to  ordinary  methods. — La  presse  medicate,  1903,  No.  93, 
p.  805. 
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Lecithin  — Dr.  Henri  I>abbe  believes  that  this  drug  fulfils  all  the 
indications  of  phosphorus  and  the  glycerophosphates.  In  rickets  with 
cod-liver  oil  (lecithin,!;  cod-liver  oil,  250)  it  seems  to  cause  a  cessation 
of  the  disease  in  from  four  to  six  months.  In  cases  of  defective  growth 
it  has  also  given  favorable  results.  It  is  indicated  in  dyspepsia  with 
phosphaturia,  unless  tliis  latter  is  due  to  overfeeding,  in  which  case, 
however,  it  may  be  given  in  small  doses  (f  to  1^  grains)  in  connection 
with  a  properly  regulated  diet.  In  neurasthenia  and  anaemia  it  relieves 
the  symptoms,  increases  the  patient's  strength  and  the  haemoglobin  and 
the  number  of  red  blood  cells.  In  tuberculosis  and  senile  debility  it 
betters  the  general  condition,  but  in  the  former  disease  the  lesions  do 
not  seem  to  be  modified.  In  diabetes,  especially  of  the  pancreatic 
variety,  it  increases  the  strength  and  weight,  but  does  not  alter  the 
amount  of  sugar  in  the  urine.  In  cg,chectic  and  convalescent  states, 
except  those  following  malaria,  it  is  a  valuable  aid  in  the  regeneration 
of  the  blood.  In  certain  cases  it  acts  as  a  heart  stimulant  when  digitalis 
is  useless.  The  continued  administration  of  the  drug  is  entirely  harm- 
less.— Revue  de  therapeutique,  1903,  No.  21,  p.  721. 

The  Treatment  of  the  Cardiac  Complications  of  Rheumatism. — 
Dr.  F.  Combemale  believes  that  if  murmurs  appear  the  cardiac  condi- 
tion should  be  closely  watched  for  at  least  four  weeks,  during  which 
period  treatment  by  means  of  sodium  salicylate  should  be  continued; 
the  patient  should  remain  absolutely  at  rest  in  bed,  and  all  excitement 
must  be  avoided.  When  acceleration  of  the  pulse  is  noted  sparteina 
in  the  following  formula  is  prescribed :  sparteina  sulphate,  1 ;  syrup  of 
tulu,  10,000;  distilled  water  of  linden,  20,000.  Of  this  two  tablespoon- 
fuls  are  given  daily.  Precordial  pain  calls  for  counterirritation  by  means 
of  cupping  or  vesicants,  which  measures  should  be  continued  if  the 
pain  persists.  If  the  pulse  becomes  irregular,  as  well  as  rapid,  digitalis 
in  the  following  formula:  powdered  digitalis  leaves,  50;  water,  120; 
fluid  extract  of  convallaria,  30.  The  daily  dose  of  this  mixture  is  7  to  8 
drachms.  Caffeine  should  not  be  employed  unless  myocarditis  is  present. 
— Annales  de  la  Polyclinique  de  Paris,  1903,  No.  11,  p.  261. 

Arsenous  Acid  in  Cancerous  Ulcerations  — Dr.  Roux  de  Brignolles 
is  inclined  to  the  theory  that  the  topical  application  of  arsenous  acid 
exerts  a  specific  action  in  certain  forms  of  epitheliomatous  ulcerations. 
In  two  types  of  cancerous  lesion  he  has  found  its  use  followed  by  most 
happy  results.  These  are  ulcerations  recurrent  in  the  cicatrix  after 
operation  for  carcinoma  of  the  breast  and  cutaneous  epitheliomata. 
Such  lesions  taken  early  and  before  gland  involvement  may  be  readily 
iiired.  He  believes  that  the  curative  effect  of  the  arsenic  is  due  to  a 
(iehyclration  of  the  cancerous  tissue  in  the  presence  of  fresh  blood  and 
alcohol  and  the  cqmbination  of  the  drug  with  the  cancerous  elements 
to  form  an  albuminate  and  to  lessen  the  degeneration  of  the  connective 
tissue.  He  uses  the  arsenous  acid  in  the  following  formula:  powdered 
arsenous  acid,  1 ;  ethyl  alcohol  and  distilled  water,  of  each,  50.  With 
this  mixture  the  cancerous  surface  is  painted  after  having  been  cleansed, 
during  which  process  a  few  drops  of  blood,  not  more,  must  have  been 
caused  to  flow.  The  application  is  allowed  to  evaporate  and  no  dressing 
need  be  applied.  On  the  next  day  the  surface  which  has  been  treated 
will  be  covered  by  an  eschar,  which  is  not  removed,  but  upon  which 
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daily  applications  like  the  first  are  made  until  the  crust  becomes  com- 
pletely black  and  easily  movable  upon  the  tissues  beneath.  The  crust 
may  now  be  removed  and  another  application  made;  if  on  the  next  day 
the  resulting  crust  is  easily  movable  one  may  be  sure  that  the  treatment 
is  successful.  If  the  crust  is  firmly  fixed  the  treatment  must  be  continued 
as  before  until  the  entire  disappearance  of  the  cancerous  elements. — 
Gazette  medicale  de  Paris,  1903,  No.  47,  p.  389. 


Empyroform. — Dr.  Alfred  Kraus  reports  upon  this  new  tar  prepa- 
ration, which  is  a  condensation  product  of  birch  tar  and  formalin.  It 
is  used  as  a  1  per  cent,  solution  with  chloroform  and  acetone,  as  a 
paint  with  chloroform  and  traumaticin,  or  as  a  5  per  cent,  ointment  with 
equal  parts  of  lanolin  and  vaselin.  It  is  most  useful  in  chronic  eczema, 
relieving  the  itching  in  a  decided  manner,  and  it  is  even  useful  if  there 
be  acute  symptoms.  In  psoriasis,  lichen  urticatus,  prurigo,  pityriasis 
rosea  and  versicolor  it  has  given  good  results. — Prager  medicinische 
Wochenschrift,  1903,  No.  33,  p.  419. 

The  Action  and  Therapeutic  Application  of  Radium. — Dr.  Jumon 
reports  encouraging  results  from  the  therapeutic  use  of  this  substance 
in  lupus.  After  the  radium  rays  have  been  applied  for  five  or  six  days 
the  surfaces  to  which  they  have  had  access  become  reddened,  and  after 
prolonged  application  an  appearance  like  that  of  a  second-degree  burn 
or  an  ulceration  of  the  surface  may  be  produced.  The  ulcers  are  whitish 
or  yellowish,  shallow,  not  indurated,  painless,  and  slow  to  heal.  This 
latter  process  may  be  facilitated  by  the  use  of  dressings  wet  with  boric 
acid  solution.  If  pus  germs  gain  access  to  the  abraded  surface  sup- 
puration may  ensue.  When  the  healing  is  complete,  white,  soft,  super- 
ficial cicatrices  usually  result.  If  the  application  of  the  rays  has  been 
too  short  the  ulceration  produced  is  too  superficial,  and  recurrence  of 
the  original  lesion  is  likely  to  take  place.  On  the  other  hand,  perma- 
nent cure  follows  the  application  of  "plaques"  of  radium  of  an  intensity 
of  from  5000  to  19,000  for  from  twenty-four  to  thirty-six  hours.  Such 
a  treatment  results  in  a  white,  pearly  cicatrix,  sometimes  surrounded 
by  a  zone  of  brown  pigmentation.  The  scar  is  flexible,  not  indurated, 
and  unlike  that  produced  by  ordinary  measures.  So  far  as  immediate 
result  is  concerned,  the  curative  effects  seem  excellent;  what  the  ultimate 
result  will  prove  to  be  only  time  will  tell.  The  advantages  of  the  treat- 
ment are  its  simplicity,  its  freedom  from  pain,  and  the  comparatively 
short  time  needed  for  its  completion.  Undoubtedly  study  of  the  subject 
will  be  followed  by  modifications  of  the  technique  of  the  use  of  the 
substance. — Revue  de  thera'peutique,  1903,  No.  20,  p.  692. 

Ascites  Treated  by  a  Diet  Free  from  Chlorides. — M.  Achard  reports 
two  cases  of  ascites,  one  due  to  hepatic  cirrhosis,  the  other  to  mitral 
insufficiency,  where  a  diet  in  which  the  chlorides  were  reduced  was 
followed  by  good  results  after  a  milk  diet  had  failed  to  benefit  the 
patients.  The  diet  prescribed  was  as  follows:  sixteen  ounces  each  of 
meat  and  potatoes,  two  ounces  of  rice,  five  ounces  of  sugar,  and  forty- 
five  grains  of  salt.  The  first  patient's  weight  fell  in 'twenty-five  days 
from  138  to  119  pounds,  and  so  remained  after  an  ordinary  diet  had 
been  resumed;  the  diet  prescribed  was  but  slightly  poorer  in  salt  than 
the  milk  diet,  but  the  diuresis  due  to  the  sugar  and  starches  aided  the 
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organism  in  the  excretion  of  the  chlorides.  The  ascites  of  the  second 
patient  increased  under  ordinary  diet;  but  being  put  upon  a  diet  lacking 
in  salt  her  weight  remained  stationan'  for  twelve  days,  after  which  the 
daily  ingestion  of  5  drachms  of  salt  resulted  in  an  increase  of  the  ascites 
and  an  increase  of  eight  pounds  in  weight  in  six  days.  Examination  of 
the  ascitic  fluid  showed  a  diminution  in  its  chlorides  when  the  patient 
was  upon  the  diet  lacking  in  salt  and  a  rapid  increase  in  these  elements 
when  ordinary  regimen  was  resumed. — La  semaine  medicale,  1903, 
Xo.  45,  p.  369. 
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Infections  of  the  Newborn. — S.  McC.  Hamill  and  W.  R.  Nichol- 
son {Archives  of  Pediatrics,  September,  1903,  p.  641)  report  a  series 
of  cases  of  infections  of  the  newborn,  and  present  the  conclusions  from 
their  study.  They  do  not  incline  to  accept  as  pathological  entities  such 
conditions  as  melsena  neonatorum,  hemorrhagic  disease  of  the  newborn, 
Buhl's  disease,  Winckel's  disea.se,  etc.  According  to  their  observations, 
and  in  accordance  with  the  literature,  all  the  clinical  sjTnptoms  described 
under  these  various  titles  may  exist  as  manifestations  of  a  number  of 
different  infections,  the  nature  and  severity  of  the  sjTiiptoms  depending 
upon. the  character  of  the  infecting  organism.  Any  classification,  there- 
fore, must  depend  upon  a  bacteriological  basis. 

In  the  six  cases  recorded  six  different  micro-organisms  were  isolated, 
viz.,  the  bacillus  pyocyaneus,  the  bacillus  lactis  aerogenes,  the  colon 
bacillus,  the  staphylococcus  aureus,  the  bacillus  coli  immobilis,  and  a 
streptococcus.  In  their  complete  list  of  cases,  amounting  to  about  fif- 
teen, only  one  other  micro-organism,  an  unclassified  micrococcus,  has 
been  encountered.  Various  other  organisms  have  been  found  in  similar 
infections,  but  those  most  commonly  encountered  are  the  streptococcus, 
the  bacillus  coli  communis,  and  the  staphylococcus.  Dwestre,  for 
instance,  in  thirty-seven  positive  cultures  from  infected  infants,  found 
the  streptococcus  fourteen  times,  the  colon  bacillus  ten  times,  and  the 
taphylococcus  six  times. 

The  post-mortem  findings  may  be  summed  up  in  the  words  "conges- 
tion" and  "hemorrhage,"  varjnng  in  degree  in  different  cases.  There 
is  usually  a  considerable  degree  of  congestion  of  the  spleen,  the  mesen- 
teric lymph  nodes,  the  kidneys,  sunrarenals,  Hver,  stomach,  or  intestines. 
Ulceration  in  various  portions  of  the  gastrointestinal  tract  has  been 
recorded.  The  liver,  kidneys,  and  the  suprarenal  glands  may  be  the 
seat  of  hemorrhages.    Hemorrhages  into  the  serous  cavities  are  common. 
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The  bladder  may  contain  bloody  urine,  and  sometimes  ecehyraosis  of 
its  mucous  membrane  is  present. 

The  principal  changes  in  the  thoracic  organs  are:  enlargement  and 
congestion  of  the  mediastinal  glands,  congestion  in  the  lungs,  areas  of 
atelectasis  or  pneumonia.  The  heart  muscle  is  sometimes  soft  and 
frequently  its  vessels  are  enormously  distended. 

Histological  studies  are  incomplete.  The  changes  are  those  com- 
monly found  in  infectious  conditions,  namely,  cloudy  swelling,  fatty 
degeneration  and  infiltration  of  the  liver  and  kidneys,  in  addition  to  the 
changes  resulting  from  hemorrhage. 

]\Iost  of  these  infections  occur  in  maternity  hospitals,  where  the  oppor- 
tunities for  the  spread  of  disease  germs  are  great.  It  is  possible  that 
the  origin  of  these  infections  depends  upon  the  presence  of  the  various 
micro-organisms  which  bacteriological  investigations  have  demon- 
strated in  the  air  and  dust  of  wards. 

The  mother's  milk  also  has  been  held  accountable,  and  not  only 
in  the  presence  of  suppurative  lesions  of  the  breast,  but  also  in  milk 
from  apparently  normal  breasts,  have  pathogenic  organisms  been  iso- 
lated. The  use  of  the  same  bath  for  several  infants  and  the  bedding 
together  of  the  infected  and  the  non-infected  has  resulted  in  conveying 
the  infection. 

Admitting  the  possibility  of  these  sources  of  infection,  the  authors, 
nevertheless,  incline  to  the  belief  that  the  most  common  medium  is  the 
poorly  trained  or  careless  nurse.  In  the  institutions  in  which  they  have 
observed  these  cases  they  have  noted  that  they  were  not  confined  to  one 
ward;  that  they  have  been  handled  by  the  same  nurse,  and  that  the 
bacteriological  studies  have  shown  the  presence  of  different  organisms 
in  the  different  cases.  The  literature  shows  few  examples  of  any  one 
organism  being  held  accountable  for  all  the  cases  in  an  epidemic.  These 
facts,  they  think,  are  against  the  greater  frequency  of  air  infections. 

The  authors  believe  that  the  cord  has  been  given  too  much  promi- 
nence as  the  point  of  entrance,  and  that  the  most  common  ports  of 
entry  are  the  buccal  cavity,  the  tonsils,  and  the  remainder  of  the  ali- 
mentary tract,  and  next  in  order  the  lungs. 

As  very  little  can  be  done  in  the  way  of  treatment  when  infection  is 
once  established,  the  necessity  for  prophylactic  measures  by  improving 
the  general  aseptic  technique  of  maternity  wards  is  of  great  importance. 

Absolute  cleanliness  on  the  part  of  the  attendants,  careful  handling 
of  the  napkins,  bed-pan,  etc.,  separate  wards  and  special  nurses  for  the 
infants  are  some  of  the  measures  which  would  prevent,  to  a  certain 
extent,  these  infections.  The  advisability  of  the  routine  practice  of 
cleansing  the  infant's  mouth  is  questioned.  The  recognition  of  any 
pathological  condition  of  the  breasts,  such  as  erosions  or  fissures,  should 
be  a  signal  for  the  immediate  withdrawal  of  the  infant. 

The  Overlying  of  Infants  — Westcott  {British  Medical  Journal, 
November  7,  1903)  gives  some  statistics  upon  this  too  frequent  cause 
of  death  among  infants  in  England. 

During  the  last  decade  there  were  15,009  overlain  infants  in  England 
and  Wales,  and  for  the  year  1902  London  alone  presented  the  shameful 
niortality  of  588  deaths  from  this  cause. 

The  danger  diminishes  with  the  age  of  the  infant,  until  at  a  year  old 
the  risk  of  suffocation  by  the  mother  is  trifling. 
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The  dead  infants  presented  the  well-known  signs  of  death  by  suffo- 
cation: bluish  lips,  flexion  of  the  legs  and  arms,  clenched  hands,  and 
froth,  often  blood-stained,  in  the  nostrils  and  mouth.  Many  showed 
undoubted  marks  of  pressure — for  example,  a  flattened  nose.  The 
common  post-mortem  findings  in  an  infant  that  has  died  from  suffoca- 
tion are :  engorged  lungs,  sometimes  oedematous ;  congestion  of  the  brain 
and  meninges,  the  right  heart  containing  soft  clot  and  the  left  heart 
empty;  the  pleura  and  pericardium  showing  minute  ecchymoses. 

Westcott  deplores  the  fact  that  this  habit  of  mothers  taking  infants 
to  their  own  beds  is  so  common  in  England,  and,  as  it  is  impossible  to 
punish  parents  under  the  existing  laws,  even  when  drunkenness  is 
proven,  he  thinks  it  should  be  declared  an  obligation  on  every  parent 
to  provide  a  cot  or  cradle  for  the  infant's  use. 
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Examination  of  the  Blood  in  Cases  of  Ovarian  Cyst. — Pozzi  and  Ben- 
der (Annates  de  Gynecologic  et  d'Obstetrique,  October,  1903)  conclude  a 
paper  on  this  subject  with  the  following  deductions :  1 .  In  the  majority 
of  the  cases  the  benign  or  malignant  character  of  an  ovarian  cystoma 
may  be  inferred  from  examinations  of  the  patient's  blood.  2.  If  the 
red  cells  are  normal  and  the  white  are  in  the  proportion  of  from  6000  to 
8000,  the  tumor  is  benign.  3.  A  moderate  leukocytosis  with  a  normal 
number  of  red  cells  may  indicate  suppuration,  though  an  increase  in 
the  white  cells  is  noted  in  the  case  of  large  cysts;  no  positive  inference 
can  be  drawn  with  reference  to  malignity.  4.  With  a  diminution  of  the 
red  cells  and  a  leukocytosis  from  12,000  to  20,000  malignant  degen- 
eration may  be  suspected. 

The  presence  of  anaemia  is  a  more  important  indication  than  the 
increase  in  the  white  cells.  The  percentage  of  haemoglobin  is  of  course 
an  important  aid.  The  writers  add  that  blood  examinations  are  of 
especial  value  from  the  standpoint  of  prognosis,  citing  two  cases  in 
which  patients  with  marked  diminution  of  red  cells  and  leukocytosis 
succumbed  quickly  after  operation,  without  infection 

Cystitis  in  the  Female. — Vedeler  (Norsk  Mag.  for  Laegerid.; 
Zentralhlatt  fiir  Gyndkologie,  1902,  No.  42)  found  only  380  patients 
with  cystitis  among  10,000  gynecological  cases.  He  regards  coitus  as 
an  etiological  factor.  Only  1.5  per  cent,  of  the  cases  occurred  in  virgins, 
2.5  per  cent,  in  widows,  but  over  5  per  cent,  in  married  women.  Of 
the  3  cases  in  little  girls  2  were  due  to  gonorrhoea  following  attempted 
coitus.   Four  cases  resulted  from  the  use  of  catheters,  and  in  22  cystitis 
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was  referred  to  syphilis,  typhoid,  tuberculosis  and  lithiasis.  In  only  45 
was  there  no  accompanying  disease  of  the  urethra  and  genital  organs. 
Menstruation,  the  climacteric,  and  early  pregnancy  seemed  to  have  no 
influence  upon  the  condition,  though  menstruation  apparently  caused  an 
exacerbation  of  existing  cystitis. 

[We  are  surprised  to  note  that  so  few  cases  were  traced  to  the  use 
of  the  catheter,  which,  according  to  our  observation,  is  the  commonest 
cause  of  post-operative  cystitis.— H.  C.  C] 

Plastic  Operation  for  Hydronephrosis. — Petersen  (Miinchener  med. 
Wochenschrift,  1903,  No.  11)  describes  an  ingenious  operation  for  the 
relief  of  obstruction  to  the  ureter  following  incision  and  drainage  of  a 
hydronephrotic  kidney.  The  obstruction  proved  to  be  a  valvular  fold 
of  mucous  membrane  at  the  entrance  of  the  ureter.  This  was  removed 
by  making  a  longitudinal  incision  as  in  pyloroplasty  and  closing  it 
transversely  with  catgut  sutures.  The  renal  sac  was  then  folded  on 
itself  at  several  points  and  the  folds  were  sutured,  so  as  to  reduce  the 
size  of  the  pelvis  as  much  as  possible.  The  drainage  of  urine  through 
the  wound  rapidly  diminished,  and  at  the  end  of  six  weeks  the  patient 
was  discharged  cured. 

Paraffin  Injections  in  Incontinence  of  Urine. — Hock  {Prager  med. 
Wochenschrift,  1903,  No.  6)  reports  the  case  of  a  girl,  aged  twenty-three 
years,  who  six  years  before  had  had  a  calculus  removed  per  urethram, 
with  resulting  incontinence  which  resisted  all  treatment.  After  two 
operations  for  narrowing  the  urethra,  and  one  in  which  torsion  was 
performed,  her  condition  was  worse  than  before.  A  second  torsion  gave 
only  slight  relief.  Two  injections  of  paraffin  (75  grains  each  time) 
were  made  at  the  neck  of  the  bladder,  when  the  incontinence  was 
speedily  cured.  Three  months  later  the  patient  again  began  to  have 
dribbling  of  urine,  and  the  injections  were  twice  repeated,  with  perma- 
nent relief.    The  paraflfin  remained  unchanged  at  the  point  of  injection. 

Operations  for  Uterine  Fibroid  —  Czempin  {Zentralhlatt  filr  Gyna- 
kologie,  1903,  No.  42)  reports  140  cases  in  which  the  principal  indication 
for  operation  was  obstinate  menorrhagia.  He  prefers  the  vaginal  route, 
saving  the  uterus  if  possible.  Of  the  58  vaginal  operations  hyster- 
ectomy was  performed  17  times  with  no  deaths.  In  82  of  the  abdominal 
operations  supravaginal  amputation  was  performed  19  times  with  4 
deaths,  and  hysterectomy  44  times  with  6  deaths.  Two  deaths  were 
due  to  embolus,  5  to  shock,  and  3  to  sepsis.  There  was  no  mortality 
in  19  conservative  abdominal  operations. 

Myoperithelioma. — Gottschalk  (Zentralhlatt  fur  Gynakologie,  1903, 
No.  42)  reports  the  following  case,  which  he  regards  as  unique:  The 
patient,  aged  fifty-one  years,  nad  multiple  uterine  nodules,  which  grew 
rapidly  and  were  accompanied  by  a  constant  bloody  discharge.  The 
diagnosis  of  fibroids  with  malignant  degeneration  was  made,  and  the 
uterus  was  removed  successfully.  Numerous  fibroid  nodules  were  found, 
especially  sessile  submucous.  The  latter  were  covered  with  papillary 
excrescences,  as  well  as  the  surrounding  endometrium. 

Microscopic  examination  showed  that  the  growths  had  developed 
from  the  perithelia  of  the  adventitia  and  from  th?  deeper,  rather  tnan 
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from  the  superficial  vessels.  In  the  sections  of  the  myomata  the  ordinary 
alveolar  structure  of  cancer  was  found,  while  in  the  superficial  portion 
the  pure  perithelial  type  prevailed.  The  conclusion  drawn  by  the 
writer  was  that  the  malignant  change  began  in  those  vessels  of  the 
myoma  just  beneath  the  mucosa. 

Retroflexion. — Kovwer  {Zentralhlatt  fiir  Gyndkologie,  1903,  No.  42) 
found  239  cases  of  retroflexion  in  2800  gynecological  cases  (8.5  per  cent.), 
of  which  210  were  treated.  In  135  the  uterus  was  movable,  and  in  75 
adherent.  Of  the  latter  only  7  were  operated  upon,  the  remainder  being 
treated  with  tampons.  Thirty-one  patients  were  subsequently  able  to 
wear  pessaries;  25  per  cent,  were  cured.  One  hundred  and  twenty 
cases  of  movable  retrodisplacement  were  treated  with  pessaries;  in 
6  no  treatment  was  necessary,  and  of  9  patients  operated  upon,  10 
per  cent,  were  cured.  Only  16  out  of  the  239  patients  (6  per  cent.) 
were  operated  upon.  Alexander's  operation  was  preferred  in  movable 
retroflexion,  9  operations  being  recorded  with  6  cures. 

The'  writer  notes  that  in  the  5  abdominal  operations  for  adherent 
retrodisplacement  not  a  single  patient  was  permanently  relieved.  He 
is  entirely  opposed  to  the  surgical  treatment  of  retroflexion,  since  by 
no  method  can  the  uterus  be  restored  to  its  normal  position.  This  is 
possible  in  some  cases  by  the  use  of  pessaries.  Young  girls  should  be 
treated  as  little  as  possible. 

[The  frank  pessmaism  of  this  writer  is  in  striking  contrast  with  the 
enthusiastic  reports  of  most  surgeons.  In  fact  his  skepticism  is  so 
avowed  as  to  awaken  the  suspicion  that  he  is  an  extremist.  Between 
the  views  of  those  who  denounce  the  use  of  pessaries  and  the  opinions 
above  expressed  there  is  certainly  a  middle  course  which  is  safer  than 
either  extreme. — H.  C.  C] 


Treatment  of  Inoperable  Cancer  of  the  Uterus. — Blau  {Zeniralhlatt 
fiir  Gyniikologie,  1903,  No.  45)  reports  the  result  of  palliative  treatment 
in  408  cases  of  inoperable  cancer  in  Chrobak's  clinic.  The  routine 
method  consisted  in  remo\ing  as  much  of  the  diseased  tissue  as  possible 
with  the  sharp  spoon  and  cauterizing  the  new  surface  with  fuming 
nitric  acid  or  the  Paquelin.  The  ca^•ity  is  then  tamponed  with  iodoform 
gauze,  which  is  removed  in  four  days.  To  promote  granulation  and 
cicatrization  applications  of  tincture  of  iodine  are  made  every  two  or 
three  days.  At  intervals  of  three  or  four  months  the  siuface  is 
touched  with  nitric  acid  or  a  20  per  cent,  alcoholic  solution  of  bro- 
mine. Iodoform  is  used  freely  for  foul  discharges,  with  injections  of 
permanganate  of  potash  or  creolin.  Only  two  patients  succumbed  to 
the  operation. 

342  patients  were  kept  under  observation.  In  three  cases  which  pre- 
sented all  the  clinical  appearances  of  cancer  of  the  cervix  (though  the 
specimens  were  not  examined  microscopically)  one  patient  lived  for 
eleven  years  before  succumbing  to  the  disease,  one  was  alive  at  the 
end  of  nine  years,  and  one  at  the  end  of  six  years. 

The  average  duration  of  life  after  the  operation  was  252.3  days. 
Two  patients  now  under  observation  were  liNdng  after  two  to  three 
years,  four  after  three  to  four  years,  and  one  after  eleven  years.  109 
patients  (31.8  per  cent.)  lived  over  a  year  after  operation,  and  thirty- 
three  (9.6  per  cent.)  over  two  years. 
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Epidural  Injection  in  Enuresis. — Kapsammer  (Wiener  klin.  Wochen- 
schrift,  1903,  Nos.  29  and  30)  made  300  injections  without  a  single 
accident.  He  used  at  first  5  cm.  of  cocaine  solution  (one-half  of  1  per 
cent.),  but  subsequently  found  that  normal  saline  solution  produced 
the  same  result.  The  needle  is  inserted  at  the  junction  of  the  coccyx 
and  sacrum,  so  that  the  solution  reached  the  roots  of  the  cauda  equina 
without  entering  the  dural  sac.     Usually  one  injection  is  sufficient. 

The  result  of  the  trauma  is  to  stimulate  the  nervus  erigentes  and  to 
restore  the  tone  of  the  vesical  sphincter. 

Streptococci  in  the  Normal  Urethra. — Asakura  (Zentralblatt  fiir 
die  Krankheiten  der  Hern.  med.  Sexualorgane,  Band  xiv.,  Heft  3) 
examined  the  secretions  found  in  the  fossa  muscularis  in  112  apparently 
healthy  men  and  found  the  streptococci  pyogenes  present  in  fourteen 
(12.5  per  cent.).  This  fact  the  writer  regards  as  of  especial  interest 
to  gynecologists,  since  it  proves  that  streptococci  may  be  introduced 
into  the  vagina  during  the  sexual  act. 

The  Operative  Treatment  of  Cancer  of  the  Uterus. — Klein  (Miinch- 
ener  med.  Wochenschrift,  1903,  Nos.  11  and  12),  after  a  careful  study 
of  the  statistics,  concludes  that  the  percentage  of  cases  (now  13.4  per 
cent.)  can  be  still  further  increased  by  the  earlier  recognition  of  the 
disease  by  the  general  practitioner.  To  this  end  he  should  learn  to 
diagnose  the  condition  in  its  incipient  stage.  At  the  same  time,  the 
opposition  of  patients  and  their  friends  to  early  radical  operation  must 
be  overcome.  The  laity  should  understand  that  cancer  of  the  uterus 
is  curable  if  attacked  under  the  most  favorable  conditions. 
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The  Use  of  a  Mydriatic  after  the  Age  of  Forty-five. — Starkey,  of 
Chicago  (Journal  of  the  American  Medical  Association,  April  25,  1903), 
concludes  that:  "No  age  can  be  arbitrarily  fixed  beyond  which  cyclo- 
plegics  must  not  be  used,  and  while  they  are  as  necessary  in  certain 
cases  after  forty-five  years  as  they  are  before,  they  are  required  in  fewer 
and  fewer  cases  as  life  advances.  But  since  there  is  more  danger  of 
glaucoma  in  the  elderly,  and  as  mydriatics  tend  to  increase  intraocular 
tension,  these  drugs  should  be  used  with  caution  after  the  age  of  forty 
years,  and  in  certain  cases  should  not  be  used  at  all." 

Of  a  number  of  ophthalmologists  to  whom  questions  bearing  upon 
this  point  had  been  sent  by  the  author,  the  majority  agree  in  the  main 
with  the  above  conclusion. 
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Periscopic  Lenses. — Perctval,  Newcastle-on-Tyne  (Arch,  of  Oph., 
July,  1903),  gives  the  following  table  for  the  requisite  curvatures  of 
the  two  surfaces  of  periscopic  lenses.  These  lenses  will  be  accurately 
periscopic  for  all  eccentric  vision  within  a  solid  angle  of  50  degrees 
between  —  8  D.  and  —  14  D.  For  powers  beyond  this  range  extreme 
eccentric  vision  wall  not  be  so  good  as  centric  vision — e.  g.,  with  a  +  12  D. 
lens  the  vision  will  be  distinct  within  a  solid  angle  of  40  degrees — that  is, 
20  degrees  on  either  side  of  the  middle  line.  The  index  of  refraction  of 
the  glass  is  assumed  to  be  1.54. 

Power.  Anterior  soi&ce.  Posterior  sar&ce. 

—  ID -r    5.5D  —    6.5D 

_    2D -r    5D  —    7D 

—  3D +    4.5  D  —    7.5  D 

—  4D +    4D  —    8D 

—  5D +    3.5D  —    8.5D 

—  6D +    3D  —    9D 

—  7D +    2.5D  —    9.5D 

—  8D +2D  —  lOD 

_9D +    1D  —  lOD 

—  10  D Plane  —  10  D 

—  12  D Plane  —  12  D 

—  14  D Plane  —  14  D 

—  16  D —    0.5  D  —  15.5  D 

+    ID -    6D  —    5D 

+    2D +    8D  —    6D 

+    3D +10D  —    7D 

+    4  D +  12.D  —    8  D 

+    5D +13D  —    8D 

+    6D +15D  —    9D 

+    7  D +  16.5  D  -    9.5  D 

+    8  D +  17.75  D  —    9.75  D 

+    9  D +  19.5  D  —  10.5  D 

+  10  D +  21  D  —  11  D 

+  12D +23D  —  IID 

+  15D 4-27D  —  12D 


Intraocular  Lipsema. — White,  of  London  (Lancet,  October  10, 1903), 
reports  a  case  of  pronounced  diabetes,  in  which  the  retinal  vessels,  both 
arteries  and  veins,  contained  blood  of  a  deep  cream  color,  passing  into 
pale  salmon  in  the  larger  vessels.  The  vessels  appeared  a  Uttle  larger 
than  usual.    The  whole  retina  was  pale. 

Examination  of  the  blood  taken  diiring  life  showed  that,  in  addition 
to  a  precipitated  proteid,  a  substance  was  present  which,  although 
allied  to  fats,  was  not  a  true  fat,  so  that  the  term  "lipaemia"  is  not 
strictly  correct.  As  the  diabetes  improved  the  color  in  both  sets  of 
vessels  became  more  healthy,  and,  finally,  auite  natural. 

Similar  cases  had  been  previously  recorded  by  Heyl,  Transactions 
of  the  'American  Ophthalmic  Society,  1880;  Fraser,  British  Medical 
Journal,  Mav  23,  1903;  and  Reis,  abstracted  in  the  Ophthalmoscope, 
August,  1903. 

Examination  of  4608  Railroad  Employes  for  Acuity  of  Vision,  Hear- 
ing, and  Color  Perception. — Murray,  of  Scranton  (Annals  of  Ophthal- 
mx)logy,  January,  1903),  found  that  of  the  above  number  3.01  per  cent, 
were  color  blind,  2.58  per  cent,  had  weak  chromatic  sense,  and  9.44 
per  cent,  were  in  need  of  glasses  or  other  means  to  improve  their 
vision  for  distance. 
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Ueber  Horubungen  Mittlest   des  Phonographen. — Hermann  Gutz- 

MANN  (Monatsschrift  fiir  Ohrenheilkunde,  September,  1902)  appreciates 
the  strain  upon  the  voice  of  the  practitioner  who  undertakes  exercises 
for  the  improvement  of  hearing.  For  this  purpose  he  uses  the  phono- 
graph. Tubes  from  the  phonograph  are  placed  in  the  patient's  ears 
and  all  external  sounds  and  influences  excluded.  The  same  exercise 
at  different  speeds  and  intensities  are  repeated  as  often  as  necessary. 

The  writer  reports  a  case  of  a  child,  aged  thirteen  years,  with  catarrh 
of  the  middle  ear  as  a  result  of  scarlet  fever  at  the  age  of  five  years. 
Since  that  time  the  child  has  developed  slowly,  is  small  for  her  age, 
head  small  and  elongated,  and  nose  narrow  and  palate  high.  A  few 
adenoids  present  in  the  vault,  she  drags  her  feet  when  walking,  and  is 
slow  to  learn  and  is  easily  tired.  The  hearing  in  the  left  ear  is  absent. 
In  the  right  ear  tones  above  B  are  heard,  and  perception  of  the  voice 
impossible,  except  upon  shouting.  The  mechanical  control  of  the 
tongue  is  poor,  and  in  the  production  of  the  vowels  u,  e,  i,  they  are  often 
changed  to  a,  o,  etc.  A  phonograph  was  obtained  and  six  cylinders, 
with  letters  in  different  sequences  and  intensities  of  tone,  were  used. 
In  the  beginning  the  vowel  a  was  heard  correctly;  the  other  vowels  and 
most  of  the  consonants  were  heard  incorrectly.  After  fifteen  days  all 
of  the  vowels  were  heard  correctly,  and  a  marked  improvement  in  the 
voice  production  was  evident. 

The  writer  believes  that  the  phonograph  can  be  a  great  aid  in  vocal 
exercises  and  saves  time  and  also  strain  upon  the  voice. — H.  D.  W. 

The  Pathological  Anatomy  of  the  Temporal  Bone. — A.  Sonntag 
(Monatsschrift  fiir  Ohrenheilkunde,  November,  1902)  describes  an  in- 
teresting anomaly  of  the  jugular  fossa.  The  fossa  usually  extends  to 
the  level  of  the  tympanic  cavity.  In  this  case  he  noticed  that  pressure 
upon  the  jugular  vein  caused  a  movement  of  the  drum  membrane. 
Investigating  further  he  found  that  the  bulb  of  the  jugular  was  almost 
in  apposition  with  the  drum  membrane  and  was  covered  only  by  mucous 
membrane.  A  large  defect  in  the  bone  occupying  part  of  the  posterior 
half  of  the  internal  wall  of  the  tympanum  and  part  of  the  posterior  wall 
as  well  was  seen.  The  defect  was  kidney-shaped  and  about  9  mm.  by 
5  mm.  in  size.  The  sigmoid  sinus  was  very  far  anterior.  This  coincides 
with  Zuckerkandl's  view  that  the  deeper  the  jugular  fossa  the  farther 
forward  is  the  sinus. 
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Such  a  location  of  the  jugular  vein  is  extremely  important  in  case 
of  paracentesis;  the  danger  of  injury  and  infection  is  evident.  The 
blue  color  of  some  membranes  has  been  described,  but  it  would  be 
difficult  to  recognize  such  a  case  in  an  acute  otitis  media. 

A  second  interesting  specimen  was  one  of  complete  ankylosis  of  the 
malleus  and  incus,  so  that  the  line  of  the  joint  could  not  be  seen.  Bridges 
of  bone  passed  to  the  inner  and  anterior  walls  of  the  tympanic  canity. 
The  promontoFV,  stapes,  etc.,  could  not  be  identified.  The  mucous 
membrane  was  thickened  and  in  the  place  of  the  drum  membrane  a  thin 
layer  of  bone  was  found  occupying  its  position.  The  process  was 
evidentlv  one  of  osteosclerosis. — H.  D.  W. 


XJeber  den  Einfluss  des  Telephonierens  auf  das  Gehoerorgan. — In  an 
exhaustive  review  of  this  subject,  Braunstein  {Archiv  f.  Ohrenheil- 
kunde,  B.  lix.,  H.  3  und  4)  not  only  collects  the  conclusions  of  other 
writers,  but  gives  the  results  of  his  own  observations,  which  were  made 
to  include  the  objective  and  subjective  examination  and  the  reported 
experience  of  a  large  number  of  telephone  operators  doing  from  six  to 
eight  hours  continuous  daily  service  in  the  telephone  offices  in  Munich. 
The  conclusion  reached  is  in  accord  with  that  of  the  majority  of  the 
writers  upon  tliis  subject,  whom  he  quotes,  and  is  to  the  effect  that, 
aside  from  the  mechanical  effect  of  the  constant  wearing  of  a  telephone 
headpiece  and  the  influence  upon  the  general  nervous  system  of  pro- 
tracted strained  attention,  no  aeleterious  effects  were  produced;  on  the 
other  hand,  there  were  instances  in  which,  evidenced  both  by  the  expe- 
rience of  the  telephone  operators  and  by  subjective  examinations,  the 
hearing,  for  sounds  of  moderate  intensity,  was  improved.  Of  450 
operators  examined,  150  had  left  the  ser%'ice;  in  no  instance  was  this 
on  account  of  the  prejudicial  influence  of  the  telephone  upon  the  hear- 
ing, and  of  those  remaining  in  the  service  no  one  was  liable  to  dis- 
charge because  of  increa^ng  disability  referable  to  continuance  in  the 
service. — C.  J.  B. 


Recent  Theories  on  Sound  Conduction  — Treitel  (Archives  of 
Otology,  vol.  xxxii.,  No.  5)  summarizes  the  recent  contributions  to  the 
vexed  question  of  sound  transmission  through  the  middle  ear,  in  contra- 
distinction to  the  theory  of  Helmholtz  of  the  resonance  value  of  the  drum- 
head and  the  major  transmission  through  the  ossicular  chain,  and  shows 
that  both  from  a  physical  and  a  physiological  basis  molecule  vibra- 
tions must  be  admitted  as  possible  to  explain  both  the  limit  of  sound- 
perception  in  the  human  subject  and  the  transmission  through  different 
media  to  the  labyrinthine  capsule. 

Among  the  first  to  doubt  the  Helmholtz  theory  of  the  function  of  the 
drumhjead  and  ossicles  was  Beckman,  who  sees  in  this  so-called  sound- 
transmitting  apparatus  only  a  dampening  mechanism  for  the  very  un- 
stable labynntmne  fluid,  the  equlibnura  of  which  he  claims  is  preserved 
through  both  the  fenestral  membranes;  in  the  case  of  the  round  window 
by  its  elasticity,  and  in  the  oval  window  by  adjustment  of  the  compli- 
f-ated  control  apparatus,  the  drumhead,  muscles  of  accommodation, 
and  ossicular  chain,  of  which  the  stapes  forms  the  terminal  member. 
The  possibility  of  sound  transmission  through  the  round  window  as  a 
direct  route,  Beckman  does  not  admit,  and  the  improvement  in  hear- 
ing by  use  of  an  artificial  drum-membrane  he  explains,  not  by  the 
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transmission  to  the  stapes  of  a  larger  segment  of  the  sound  wave,  but 
by  the  weighting,  artificial  control  effect,  upon  the  stapes  itself.  In 
support  of  this  idea,  Beckman  further  cites  the  considerable  increase 
in  hearing  by  bone-conduction,  with  slightly  decreased  hearing  by  air- 
conduction,  in  cases  of  acute  otitis  media  with  intact  drumhead  when 
the  drumhead  and  malleo-incudal  movements  are  partially  inhibited 
and  the  stapes  left,  supposedly,  free  to  act. 

Zimmerman  is  of  the  same  opinion  as  Beckman  as  to-  the  dampening 
value  of  the  drumhead  and  ossicular  chain,  but  for  sounds  of  major 
intensity  only,  not  for  ordinary  sound-conduction,  which  he  claims  is 
direct  through  the  promontory  wall  for  all  tones,  because  bone  is  the 
best  conductor.  This  proposition  leaves  out  of  view  the  law  governing 
the  loss  of  force  in  the  translation  of  sound  waves  from  one  medium  to 
another,  a  loss  which  would  variously  affect  the  partials  of  any  com- 
pound sound  wave.  As  an  offset  to  this  is  the  claim  that  the  equilibrium 
of  the  labyrinthine  fluid  is  maintained  only  through  the  membrane  of 
the  round  window,  which,  because  of  its  structure  and  surroundings, 
can  only  be  displaced  outward  and  cannot  be  regarded  as  a  medium 
for  the  transmission  of  sound  waves  in  the  opposite  direction. 

Zimmerman  further  questions  the  conclusions  arrived  at  by  Helmholtz 
and  Politzer  in  their  tests  of  the  sympathetic  movements  of  the  indi- 
vidual ossicles  by  means  of  an  organ-pipe  tone,  on  the  ground  that  the 
sounding  body  was  hermetically  attached  to  the  external  auditory  canal 
and  that  the  effects  produced  were  those  under  increased  air  pressure; 
he  denies,  on  both  pnysical  and  physiological  grounds,  the  capacity  of 
the  drumhead  to  react  to  sound  of  great  amplitude  of  vibration,  and 
regards  the  sympathetic  vibration  of  the  drumhead  as  a  resonator 
membrane  to  all  tones  as  impossible,  and  endeavors  to  explain,  upon 
the  basis  of  his  theory  of  bone-conduction  solely,  the  phenomena  of 
lengthened  bone-conduction  in  cases  where  the  drumhead  is  absent, 
of  improvement  in  hearing  in  such  cases  by  application  of  an  artificial 
drumhead  and  of  paracusis. 

Lucae,  among  otners  who  seek  to  maintain  the  theory  of  sound-trans- 
mission through  a  middle-ear  conducting  mechanism,  is  directly  opposed 
to  the  exclusive  bone-conduction  theory  of  Zimmerman,  holding  that 
while  the  sound  waves  pass  directly  to  the  labyrinth  wall  they  are  so 
dampened  by  the  drumhead  as  to  be  inoperative,  and  that  the  round- 
window  membrane  is  capable  of  responding  to  and  transmitting  sound 
waves,  as  demonstrated  in  the  investigations  of  Johannes  Miiller. 

Kleinschmidt  regards  the  middle  ear,  including  the  mastoid  cells,  as 
an  air  chamber  for  the  transmission  of  sound  waves,  the  resonating 
effect  of  that  cavity  when  filled  with  air  under  the  normal  condition  of 
a  patent  Eustachian  tube  being  a  matter  of  Httle  importance.  He 
doubts  the  transmission  of  all  notes  through  the  ossicular  chain,  on 
account  of  the  minimum  amplitude  of  many  of  the  appreciated  tones, 
and  also  the  ability  of  the  accommodative  muscles  to  act  with  a  rapidity 
equivalent  to  the  rapid  succession  of  sounds,  provided  that  the  trans- 
mitting apparatus  act  as  a  whole.  Accepting  the  proposition  that  the 
membrane  of  the  round  window  can  be  set  in  vibration  only  by  waves 
conveyed  to  it  through  the  medium  of  the  air  in  the  middle  ear,  and  that 
the  stapes,  with  the  drumhead,  is  actuated  by  low  tones,  this  action 
coming  later  than  the  movement  in  the  labyrinthine  fluid  due  to  move- 
ment of  the  membrane  of  the  round  window,  he  considers  the  ossicular 
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chain  to  have  a  dampening  effect,  the  intrinsic  muscles  ha^•ing  no  other 
office  than  that  of  protection  of  the  labyrinth  from  excessive  impulses. 

Dennert,  by  experiments  with  tuning-forks  vibrating  in  air  and  fluids, 
and  Kaiser,  by  experiments  with  immersed  telephones,  seek  to  support 
the  theory  of  Helmholtz,  the  former  concluding  that  in  air-conduction 
an  external  auxiliary  apparatus  especially  adapted  for  the  transmission 
of  sound-vibration  to  the  labyrinthine  fluid  is  necessary,  and  the  latter 
that  while  molecular  vibration  plays  a  part  in  the  sound-transmission, 
the  Helmholtz  theory  of  mass-\Tibration  is  capable  of  normal  acceptance. 

The  latest  contribution  to  this  discussion  is  the  work  of  Secchi,  who 
maintained  more  than  ten  years  ago  that  the  only  access  of  sound  waves 
to  the  labyrinth  from  the  air  in  the  middle  ear  was  through  the  mem- 
brane of  the  round  window,  and  who  further  maintains,  as  the  result 
of  clinical  observations,  supplementing  laboratory  experiments,  that  the 
drumhead  serves  only  as  a  sound  check  or  as  a  passive  regulator  of 
pressure,  the  ossicles,  under  action  of  the  intrinsic  muscles,  regulating 
the  intratympanic  pressure  during  attentive  hearing  and  serving  as  a 
protective  apparatus  against  the  effect  of  major  excursions  upon  the 
labyrinth.— C.  J.  B. 
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The  Dwarf  Tapeworm  f Hymenolipsis  Nana),  a  Newly  Becognized  and 
Probably  Rather  Common  American  Parasite. — Stiles  (New  York  Medi- 
cal Journal,  1903,  vol.  Ixxviii.  p.  877).  The  dwarf  tapeworm  was  first 
described  in  France  by  Dujardin,  in  1845,  as  a  parasite  of  the  brown 
rat,  but  the  term  mus  decumanus,  which  Dujardin  gave  to  the  parasite, 
cannot  stand,  since,  in  1789,  Gmelin  used  it  for  a  different  parasite. 
The  correct  name  is  hymenolipsis  nana.  About  100  cases  have  thus 
far  been  recorded  in  man,  the  greatest  majority  of  them  being  reported 
from  Sicily,  where  it  is  estimated  that  10  per  cent,  of  the  children  are 
infected.  Before  1902  only  two  or  three  cases  had  been  recognized  in 
this  country,  but  within  the  year  the  author  has  diagnosed  the  parasite 
in  18  infected  individuals,  living  principally  in  the  Southern  States. 
Since  September,  1902,  the  Hygienic  Laboratory  has  examined  about 
3500  patients  for  intestinal  parasites,  and  while  "taenia  solium"  was 
not  found  in  a  single  instance,  and  "taenia  saginata"  but  twice,  the 
dwarf  tapeworm  was  discovered  sixteen  times.  The  dwarf  tapeworm 
measures  from  one-fifth  to  slightly  less  than  two  inches  in  length;  it  has 
four  suckers  on  the  head  and  a  crown  of  hooks.  The  presence  of  three 
testicles  in  each  segment  is  characteristic  for  the  genus  hymenolipsis. 
The  eggs  are  quite  characteristic  and  have  two  distinct  membranes.    It 
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has  been  shown  by  Grassi  and  others  that  in  rats  the  Ufe  cycle  of  this 
tapeworm  takes  place  in  the  intestinal  villi,  and  it  is  probable  that  in  man 
autoinfection  occurs,  either  per  qs  and  anum  or  by  reverse  peristalsis, 
development  of  the  eggs  through  an  intermediary  host  being  unneces- 
sary. The  method  of  primary  infection  is  not  definitely  known,  but  it 
is  assumed  that  it  occurs  through  the  droppings  of  infected  rats  or  mice 
in  pantries  and  kitchens,  where  bread  and  other  food  may  become  con- 
taminated. The  dwarf  tapeworm  inhabits  the  ileum  and  may  be  present 
in  thousands  or  only  in  very  small  numbers. 

The  symptoms  produced  by  its  presence  are  usually  slight  and  may 
be  absent  altogether.  Severe  symptoms,  however,  such  as  persistent 
diarrhoea,  epileptiform  attacks,  etc.,  occasionally  are  seen.  Perhaps 
10  to  12  per  cent,  of  the  cases  exhibit  severe  nervous  symptoms.  The 
diagnosis  is  readily  made  by  finding  the  characteristic  eggs  in  the  stools. 
Male  fern  is  the  only  drug  which  has  met  with  any  degree  of  success  in 
the  treatment  of  the  affection.  Prevention  of  infection  is  secured  by 
cleanly  personal  habits  and  by  keeping  mice  and  rats  away  from  food 
supplies. 

Localization  of  the  Pneumococcus. — Wandel  (Deut.  Arch.  f.  klin. 
Med.,  1903,  vol.  Ixxviii.  p.  1)  reviews  the  literature  concerning  the  local- 
ization of  purulent  infections  secondary  to  pneumonia,  and  reports  in 
detail  four  cases  of  acute  pneumococcic  endocarditis  and  three  cases  of 
pneumococcic  pyaemia,  with  joint  or  heart  lesions  following  chronic 
pneumococcic  pneumonia.  An  attempt  was  made  to  trace  the  passage 
of  the  bacteria  from  the  lung  into  the  general  blood  stream.  The  fact 
that  in  pneumonia  the  bronchial  glands  are  frequently  swollen,  and 
often  hemorrhagic  suggested  that  the  pigmented  lymph  glands  might 
act  as  a  locus  minoris  resistentia  for  the  development  of  the  pneumo- 
coccus. In  the  above  cases  the  lymph  glands  at  the  root  of  the  lungs 
showed  more  or  less  coal  pigmentation,  with  swelling  and  softening, 
and  in  one  or  two  instances  presented  small  abscesses.  Pneumococci 
were  found  in  great  numbers  in  cultures  and  cover-slips  from  the  pus 
of  these  abscesses,  although  they  could  only  be  grown  in  extremely 
small  numbers  from  the  lungs  themselves,  tinder  such  conditions  the 
normal  filtration  apparatus  of  the  glands  is  materially  interfered  with, 
and  bacteria  are  allowed  to  pass  freely  either  into  the  thoracic  duct  or 
into  the  small  bloodvessels  of  the  lymph  gland,  thereby  gaining  entrance 
into  the  general  circulation.  This  opinion  was  confirmed  by  microscopic 
examination,  and  the  author  believes  that  the  origin  of  general  systemic 
infections  and  purulent  inflammations  complicating  pneumonia  at  a 
distance  from  the  lungs  is  thus  adequately  explained. 

A  Delicate  Test  for  the  Demonstration  of  Bile  Pigments  in  Urine. — 
JoLLES  {Deut.  Arch.  f.  klin.  Med.,  1903,  Bd.  Ixxviii.  p.  135)  has  made 
certain  modifications  in  the  method  which  he  formerly  used  to  detect 
the  presence  of  bile  pigments  in  urine,  and  has  found  that  this  modifica- 
tion increases  the  reliability  and  delicacy  of  the  reaction. 

About  10  c.c.  of  urine  are  shaken  in  a  test-tube  with  2  to  3  c.c.  of 
chloroform  and  1  c.c.  of  a  10  per  cent,  solution  of  barium  chloride. 
The  mixture  is  then  centrifugalized  and  the  fluid  above  the  sediment 
and  chloroform  drawn  oft"  with  a  pipette.  Water  is  now  added  and 
the  chloroform  and  sediment  washed,  the  whole  centrifugalized,  and 
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the  water  removed  by  a  pipette.  Next  5  c.c.  of  alcohol  are  added  and 
shaken  well  with  the  chloroform,  after  which  2  to  3  drops  of  an  iodine 
solution  are  put  into  the  mixture,  and  the  whole  filtered.  If  even  the 
slightest  trace  of  bile  is  present  the  fluid,  after  a  few  moments'  standing, 
assumes  a  characteristic  greenish  color.  If  the  urine  is  highly  concen- 
trated the  reaction  is  best  obtained  by  heating  the  mixture  at  70°  C. 
over  a  water  bath  before  filtering.  The  reaction  is  not  interfered  with, 
either  by  indican  or  haemoglobin.  The  iodine  solution  is  prepared  in 
the  following  manner:  0.63  gr.  of  iodine  and  0.75  gr.  of  bichloride  of 
mercury  are  dissolved  separately  in  125  c.c.  of  alcohol,  the  two  solutions 
brought  together,  and  the  volume  made  up  to  250  c.c.  with  concentrated 
hydrochlonc  acid.  If  the  iodine  solution  is  protected  from  the  light  in 
dark  bottles  it  keeps  indefinitely. 

The  Role  of  the  Omentum  in  the  Course  of  General  Infections. — 
Simon  {Presse  Med.,  1903,  T.  ii.  p.  726).  It  is  already  known  that  the 
omentum  plays  a  very  significant  part  in  the  cicatrization  of  abdominal 
wounds,  in  protecting  torn  or  sutured  peritoneal  surfaces,  and  in  walling 
off  local  infections  of  the  peritoneum  from  the  general  cavity,  but  the 
changes  in  the  omentum  during  a  general  infection  have  received  but 
little  attention.  Simon  found,  after  subcutaneous  injections  of  lethal 
doses  of  diphtheria  toxin,  followed  by  injections  of  antitoxic  serum, 
that  the  omentum  reacted  much  as  the  spleen  does  under  such  condi- 
tions. Diapedesis  of  red  blood  corpuscles,  migration  of  the  polymorpho- 
nuclear leukocytes  from  the  bloodvessels,  and  production  of  large 
phagocytic  cells  were  noted,  while,  later,  accumulations  of  plasma  cells 
were  seen  about  the  bloodvessels.  After  four  or  five  days  the  reaction 
subsides  and  the  omentum  gradually  assumes  its  normal  appearance. 

The  omentum  in  man  was  found  to  undergo  much  the  same  series  of 
changes  in  diphtheria  and  in  variola,  although  the  intensity  of  the 
reaction  varied  somewhat  in  the  individual  cases.  The  author  con- 
cludes that  the  omentum  does  not  remain  inert,  even  in  general  infec- 
tions, and  believes  that  it  plays  a  definite  part  in  the  defence  of  the 
organism  and  probably  in  the  development  of  immunity. 


An  Experimental  Study  of  Nephrotoxins. — Pearce  (Univ.  of  Penna. 
Med.  Bull.,  1903,  vol.  xvi.  p.  217)  says  the  subject  of  nephrotoxins  has 
been  studied  in  a  somewhat  superficial  manner,  particularly  by  the 
French  and  Italian  observers,  and  the  author  in  his  work  ha.s  repeated 
many  of  the  experiments  of  Nefidieef,  Castaign  and  llathery,  Ascoli 
and  Fi^ari,  and  others,  frequently  arriving  at  results  which  warranted 
conclusions  quite  different  fmm  those  of  the  authors  just  cited.  It  was 
found  impossible  to  produce  an  autonephrotoxin  in  rabbits  or  rats  by 
several,  methods  employed.  Ligation  of  the  ureter  or  of  the  entire 
pedicle  of  one  kidney  brought  about  only  such  lesions  in  the  opposite 
kidney  as  occurred  after  unilateral  nephrectomy,  namely,  a  compen- 
satory hypertrophy.  It  was  equally  impossible  to  produce  an  isonepnro- 
toxin  either  bv  injections  of  serum  from  animals  treated  in  the  manner 
just  described  into  other  animals  of  the  same  species  or  by  injecting 
serum  produced  by  inoculating  one  animal's  kidney  into  anotlier  animal 
of  the  same  species.  With  heteronephrotoxins  the  conditions  were 
found  to  be  (juite  different.  When  the  serum  from  a  rabbit,  which  had 
been  treated  with  successive  doses  of  dog's  kidney,  was  injected  into 
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dogs,  these  animals  developed  a  pronounced  acute  nephritis,  evidenced 
by  the  appearance  of  albumin  and  numerous  casts  in  the  urine,  together 
with  a  marked  hsemoglobinuria.  Control  experiments  made  by  injecting 
dogs  with  the  serum  of  normal  rabbits  produced  no  such  effect.  Since 
the  heteronephrotoxic  serum  was  haemolytic  in  vitro  for  dog's  erythro- 
cytes it  was  thought  that  possibly  a  part  of  the  renal  disturbance  might 
be  dependent  upon  this  factor;  and  to  exclude  this  possibility  the  dog's 
kidneys  were  thoroughly  washed  before  the  immunizing  doses  were 
given  to  rabbits.  By  this  means  a  serum  was  produced  in  rabbits  which 
set  up  an  intense  albuminuria  with  numerous  casts,  both  conditions 
persisting  for  many  days,  but  did  not  give  rise  to  hsemoglobinuria. 
The  histological  lesions  in  the  kidneys  resulting  from  the  injections  of 
this  toxic  serum  consisted  in  an  extensive  granular  degeneration  of 
the  convoluted  tubules  and  a  fatty  metamorphosis  limited  almost  ex- 
clusively to  the  loops  of  Henle.  Granular  and  hyaline  casts  were  found 
in  the  tubules  of  the  kidney,  and  minor  changes  occurred  in  the  glome- 
ruli. The  heteronephrotoxic  serum  was  found  to  be  active  after  heating 
for  half  an  hour  at  56°  C.  Serum  prepared  from  the  cortex  of  the 
kidney  proved  to  be  much  more  toxic  than  that  obtained  by  injections 
of  the  medullary  portions.  If  the  liver  of  dogs,  instead  of  the  kidney, 
was  used  for  immunizing  purposes  a  serum  was  obtained  which  gave 
rise  to  symptoms  and  lesions ;  when  injected  into  dogs,  similar  to  those 
called  forth  by  inoculations  of  heteronephrotoxic  serum.  In  the  course 
of  the  experiments  several  dogs  were  lound  which  were  the  subjects 
of  a  spontaneous  nephritis;  and  it  was  discovered  that  their  blood 
serum  was  capable  oi  giving  rise  to  an  acute  nephritis  when  injected 
into  healthy  dogs.  This  effect  could  be  produced  even  to  the  second 
remove.  AH  attempts  to  produce  chronic  renal  lesions  by  successive 
inoculations  of  heteronephrotoxic  sera  were  unsuccessful.  No  im- 
mediate effect  was  noted  upon  the  blood  pressure  following  injections 
of  heteronephrotoxic  sera  into  dogs  or  of  isonephrotoxic  sera  into 
rabbits.  From  the  foregoing  experiments  the  author  believes  that  the 
correlative  action  of  different  kinds  of  serum  upon  different  body  cells 
is  demonstrable  and  that  specificity  is  a  function  of  receptors  and  not 
of  cells  in  their  entirety. 
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Effects  of  Compressed  Air  on  the  System. — Drs.  Leonard  Hill  and 
J.  J.  R.  Macleod  {Journal  of  Hygiene,  October,  1903,  p.  401)  have 
made  an  experimental  study  of  the  action  of  compressed  air,  which  leads 
them  to  the  conclusion  that  with  proper  choice  of  men  and  regulation 
of  the  shift  and  decompression  period  work  can  be  carried  on  without 
loss  of  life  at  a  depth  as  great  as  200  feet,  at  which  depth  the  pressure 
will  exceed  100  pounds  per  square  inch,  or  about  7  atmospheres.    Their 
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experiments  with  animals  show  that  compressed  air  above  5  atmospheres 
lessens  the  output  of  carbon  dioxide  and  lowers  the  body  temperature, 
and  that  oxygen  at  and  above  1  atmosphere  has  the  same  effect.  It  is 
a  sign  of  oxygen  p)oisoning.  Compressed  air  at  10  atmospheres  is  more 
damaging,  at  least  to  small  animals,  than  oxygen  at  2  atmospheres.  It 
increases  the  loss  of  body  heat,  because  it  is  a  better  conductor  and 
because  it  is  saturated  with  moisture.  The  saturation  of  the  air  in 
caissons  with  moisture  does  not  prevent  evaporation  from  the  body, 
because  the  skin  temperature  is  higher  than  that  of  the  air,  and  the 
wet  air  increases  the  heat  loss  by  dampening  the  clothes  or  fur.  Highly 
compressed  air  may  possibly  interfere  with  the  diffusion  of  carbon 
dioxide  from  the  alveolar  air,  and  may,  owing  to  increased  friction, 
hinder  the  passage  of  air  in  and  out  of  the  air-tubes.  The  nitrogen 
output  in  dogs  is  not  altered  in  any  noteworthy  degree  by  exposure  to 
8  atmospheres  for  six  hours.  Inflammation  and  consolidation  of  the 
lungs  are  produced  by  exposure  to  8  atmospheres  for  twenty-four  hours, 
or  to  1.5  atmospheres  of  pure  oxjgen;  and  the  higher  the  oxygen  tension 
the  more  rapidly  the  inflammation  ensues.  It  does  not  seem  likely  that 
inflammation  of  the  lungs  is  produced  with  the  pressures  and  length  of 
exposure  usual  in  caissons.  The  cause  of  caisson  sickness  is  the  escape 
of  gas  bubbles  in  the  bloodvessels  and  tissue  fluids  during  decompression, 
but  recompression  causes  them  to  go  into  solution  again,  and  if  it  is  ap- 
plied quickly  enough  the  circulation  rebegins.  Alter  death  following 
rapid  decompression,  the  bubbles  can  be  seen  in  the  bloodvessels,  heart, 
retinae,  aqueous  humor,  connective-tissue  spaces,  and  elsewhere,  and 
the  alimentary'  canal  is  blown  out  with  gas.  The  varying  sATnptoms 
of  caisson  sickness  are  due  to  the  varj-ing  seat  of  the  air  emboli.  Owing 
to  the  elasticity  of  their  tissues  and  to  the  greater  facihty  for  coUatersd 
pathways  of  circulation,  voung  men  escape  the  sickness,  so  that  by 
choosing  suitable  men  and  regulating  carefully  the  periods  of  compres- 
sion and  decompression,  caisson  and  divers'  sickness  can  be  avoidetl. 
Gradual  decompression  is  most  important,  and,  provided  two  hours 
are  spent  in  decompression,  animals  can  safely  be  exposed  to  8  atmos- 
pheres for  four  hours. 


Factors  which  Determine  the  Local  Incidence  of  Fatal  Infantile 
Diarrhoea. — Dk.  H.  Meredith  Richards  {Journal  of  Hygiene,  July, 
1903,  p.  325)  calls  attention  to  the  fact  that  the  various  problems  of 
infantile  mortaUty  are,  with  the  continued  fall  in  the  birth  rate,  calcu- 
lated to  assume  even  greater  practical  importance  in  the  near  future, 
and  that  of  these  problems  none  is  more  in  need  of  solution  than  the 
exact  etiology  of  infantile  diarrhoeal  diseases.  He  discusses  the  influence 
of  methods  of  feeding,  seasonal  incidence  and  meteorological  relations, 
influence  of  social  status,  physiography,  pollution  of  the  soil  and  its 
effects,  and  concludes  that  fatal  infantile  aiarrhoea  is  usually  a  form  of 
food-poisoning;  that  infection  usually  takes  place  at  the  home;  that 
urban  conditions  are  chiefly  hazardous  from  the  amount  of  polluted 
soil  found  in  the  roads  and  yards  of  urban  dbtricts;  that  infinite  care 
is  needed  if  babies  are  to  be  hand-fed  in  towns;  and  that  practical 
preventive  measures  should  include  (o)  impermeable  roads  with  efficient 
channelling,  (6)  copious  swilling  of  roads,  (c)  education  of  mothers  as  to 
the  necessity  of  scrupulous  cleanUness,  (d)  the  co-operative  or  municipal 
provision  of  specially  prepared  modified  milk,  whicn  should  be  steriHzed 
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during  the  diarrhoeal  season,  (e)  a  more  efficient  control  of  the  milk 
trade,  with  special  reference  to  the  provision  of  cooled,  approximately - 
sterile  milk  from  healthy  cows,  and  (/)  the  provision  of  houses  which 
shall  be  sufficiently  convenient  to  allow  of  their  being  cleansed  with  the 
least  possible  expenditure  of  energy. 

Dr.  Arthur  Newsholme  (Public  Health,  August,  1903,  p.  654) 
asserts  that  much  of  the  relative  immunity  from  diarrhoea  at  Brighton, 
England,  in  1902,  was  due  to  the  rainfall,  for  frequent  rains  during  the 
summer  weeks,  even  though  the  total  fall  be  not  great,  is  one  of  the  most 
effectual  means  of  keeping  down  the  diarrhoea  death  rate.  The  obvious 
course  to  pursue  is,  then,  in  time  of  drought,  to  replace  the  natural 
scavenging  of  rain  by  municipal  scavenging;  that  is  to  say,  by  wetting  the 
dusty  streets,  thus  converting  the  dust  into  mud,  and  gathering  and  remov- 
ing the  mud,  rather  than  merely  sprinkling  water  to  lay  the  dust.  With 
regard  to  soil  temperatures  at  a  depth  of  four  feet,  which  are  regarded 
as  an  important  index  of  the  possibility  of  prevalence  of  epidemic  diar- 
rhoea, he  shows  that  Ballard's  rule  that  diarrhoea  must  be  expected 
when  the  soil  temperature  at  a  depth  of  four  feet  reaches  56°  F.  is  fal- 
lacious, for  on  June  24th  the  temperature  was  56°  F.;  on  June  30th  it 
was  58.4°  F.;  during  the  second  half  of  July  it  was  between  60°  F.  and 
61°  F.;  in  August  it  reached  61.8°  F.;  on  September  10th  it  reached  the 
maximum,  62.6°  F.,  and  then,  slowly  falling,  it  kept  above  56°  F.  until 
October  19th,  when  it  dropped  to  55.8°  F. ;  but  no  deaths  occurred  from 
diarrhoea,  and,  contrary  to  the  rule,  the  highest  number  of  deaths  from 
diarrhoea  occurred  three  weeks  later  than  the  week  in  which  the  soil 
temperature  attained  its  mean  v/eekly  maximum.  ''The  temperature 
conditions  were  favorable  to  diarrhoea;  the  rainfall  prevented  it.  The 
facts  for  the  present  year  justify  the  conclusion  that  rainfall  is  more 
important  than  temperature  in  relation  to  epidemic  diarrhoea." 

Dr.  Herbert  Peck,  M.  O.  H.  for  Chesterfield  {Ibid.,  p.  655)  is  also 
of  the  same  mind,  for  he  ascribes  the  low  death  rate  from  diarrhoea  in 
his  district  in  1902  in  great  part  to  the  frequent  showers.  The  amount 
of  rain  is  of  less  importance  than  the  number  of  showers,  as  is  shown 
by  a  table  of  the  rainfall  for  eight  years.  He  concludes  that  frequent 
watering  of  the  streets  and  roads  in  the  more  populous  parts  of  the 
district  would  do  much  to  prevent  deaths  from  this  cause. 

[The  first  to  call  attention  to  the  influence  of  rainfall  on  the  death  rate 
from  diarrhoeal  diseases  was  Dr.  E.  W.  Hope,  who,  in  1899,  made 
known  that  at  Liverpool  during  a  period  of  twenty  years  the  highest 
death  rate  occurred  in  the  driest  summer  and  the  lowest  in  the  wettest. 
The  fourteen  years  in  which  the  mean  summer  rainfall  was  10.9  inches 
showed  an  average  rate  of  about  50  per  cent,  higher  mortality  than  the 
six  wet  years,  witn  a  mean  rainfall  or  13.8  inches  for  the  corresponding 
months. — C.  H.] 

The  Relation  of  Sulphur  in  Illuminating  Gas  to  Air  Vitiation. — The 
oppressive  quality  of  air  which  is  much  vitiated  by  combustion  of  illumi- 
nating gas  is  the  subject  of  an  interesting  contribution  by  Dr.  J.  S.  Hal- 
DANE  (Journal  of  Hygiene,  July,  1903,  p.  382),  who  excludes  the  carbon 
dioxide  produced  by  combustion  and  the  attendant  decrease  in  oxygen 
and  increase  in  temperature  as  the  causes  thereof.  The  quantity  of 
sulphur  in  ordinary  gas  is  so  small  that  his  hypothesis  that  this  sub- 
stance is  the  cause  of  the  unpleasantness  may,  he  says,  at  first  sight 
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seem  improbable.  English  gas  contains,  as  a  rule,  less  than  20  grains 
of  sulphur  per  100  cubic  feet,  and  hence,  as  gas  forms  about  half  its 
volume  of  carbon  dioxide  in  burning,  the  products  of  combustion  would 
contain  less  than  h  gram  of  sulphur  per  500  litres  of  carbon  dioxide,  and 
this  would  yield  about  1  gram,  or  J  of  a  litre,  of  sulphur  dioxide  to  500 
litres  of  carbon  dioxide,  or  1  volume  in  1500.  Hence,  air  vitiated  by 
gas  combustion  to  the  extent  of  30  parts  of  carbon  dioxide  per  10,000 
would  contain  less  than  0.02  sulphur  dioxide,  or  1  part  in  500,000, 
which  proportion  is  not  very  much  smaller  than  Lehmann  found  would 
produce  perceptible  irritation  of  the  nose  and  throat.  Part  of  the  sul- 
phur is,  however,  in  Haldane's  opinion,  present  as  sulphuric  acid  and 
in  a  particulate  form,  in  which  condition  it  has  not  the  same  specific 
taste  as  sulphurous  acid,  but  is  extremely  irritating  and  unpleasant. 
In  order  to  investigate  the  relation  between  the  proportion  of  sulphur 
in  gas  and  the  unpleasantness  of  air  vitiated  by  the  products  of  com- 
bustion, he  made  a  series  of  experiments,  which  proved  that  the  degree 
of  unpleasantness  varies  directly  with  the  amount  of  sulphur,  and  that 
gas  which  is  purified  of  its  carbon  cUsulphide  is  greatly  superior,  from 
the  hygienic  standpoint,  to  that  which  is  purified  only  of  its  hydrogen 
sulphide.  Unfortunately,  no  process  is  known  which  will  remove  all 
of  the  sulphur  from  gas;  but  were  it  possible  to  do  this,  there  would  be 
no  objection  to  the  free  use  of  gas  for  both  heating  and  lighting  and  to 
the  escape  of  the  products  of  combustion  into  the  room.  He  found  that 
the  air  of  a  room  in  which  good  oil  was  burned  in  a  lamp  was  not  notice- 
ably unpleasant,  apart  from  the  heat,  even  where  the  carbon  dioxide 
rose  to  75  parts  per  10,000;  but  that  when  gas  was  burned  the  air  was 
distinctly  unpleasant  when  vitiated  to  the  extent  of  30  to  40  parts  of 
carbon  dioxide  per  10,000,  and  very  unpleasant  when  this  impurity  rose 
to  60  parts. 

The  RelationsMp  of  Human  and  Bovine  Tuberculosis. — Messrs.  D. 
J.  Hamilton  and  J.  McLauchlan  Young  {Transactions  of  the  High- 
land and  Agricultural  Society  of  Scotland,  1903,  and  Public  Health, 
September,  1903,  p.  689)  undertook  a  series  of  twenty  experiments 
designed  to  test  the  validity  of  the  assertion  that  human  tuberculosis 
differs  so  much  from  bovine  that  it  cannot  be  transmitted  to  calves, 
and  arrived  at  the  following  conclusions:  1.  Although  human  tuber- 
culosis is  probably  not  so  virulent  for  the  calf  as  that  derived  from 
bo  vines,  yet  it  can  readily  be  inoculated  upon  that  animal.  2.  This 
holds  good  whether  the  tubercle  inoculated  be  derived  from  tubercular 
lymph  glands,  tubercular  lung,  tubercular  sputum,  or  tubercular  urine. 
3.  It  produces  this  positive  result  irrespective  of  whether  it  be  introduced 
by  feeding  the  animal  with  the  tubercular  material,  by  subcutaneous 
inoculation  upon  a  peripheral  part,  by  respiring  a  spray  containing  the 
bacillus,  or  by  injection  into  tne  venous  system.  4.  The  organs  most 
affected  are  those  in  immediate  connection  with  the  part  operated  upon. 
i5.  The  lymphatic  svstem  is  constantly  involved  in  the  resulting  tuoer- 
Iculosis.  6.  When  administered  by  the  mouth,  tubercular  sputum  induces 
an  abdominal  lymph-gland  tuberculosis  without  necessarily  involving 
|the  intestine  in  any  way.  7.  When  tuberculosis  from  a  human  source 
has  been  ingrafted  upon  a  calf,  it  grows  enormously  in  virulence  by 
'being  reinoculated  upon  a  second  calf.  8.  The  morphological  char- 
peters  of  the  bacillus  may  vary  according  to  circumstances,  and  are  no 
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guide  to  the  source  of  the  organism  under  observation.  9.  The  above 
tacts  go  to  favor  the  view  that  the  human  bacillus  and  that  of  bovines 
are  identical,  but  modified  somewhat  by  their  environment,  and  directly 
contradict  the  results  alleged  to  have  been  obtained  by  Koch  and  Schiitz. 

Prophylaxis  of  Malaria. — At  the  Eleventh  International  Congress 
of  Hygiene  and  Demography,  at  Brussels,  September  2-8,  1903,  Pro- 
fessor A.  Celli  recommended  as  prophylactic  measures  against  malaria 
the  production  of  artificial  immunity  by  means  of  quinine,  disinfection 
of  the  blood  of  malarial  persons  with  quinine,  mechanical  protection 
of  dwellings  and  of  exposed  parts  of  the  body,  isolation  of  patients, 
destruction  of  anopheles,  and  drainage  for  the  destruction  of  their 
breeding  places.  For  the  production  of  artificial  immunity,  he  re- 
commended either  daily  doses  of  5  or  6  grains  of  quinine  (children 
half  as  much)  or  weekly  doses  of  15  grains  on  Saturday  and  Sunday 
evenings.  The  daily  dose  is  more  efficient  and  less  unpleasant,  and  its 
action  is  cumulative  and  produces  an  almost  complete  mithridatism. 
The  specific  disinfection  of  the  blood  requires  long  treatment  and  espe- 
cial care  in  pre-epidemic  times.  The  Italian  Government  prepares 
quinine  salts  and  sells  them  throughout  the  kingdom  at  lowest  prices 
to  apothecaries,  tobacconists,  and  salt  dealers.  The  peasants  who  work 
in  malarial  districts  are  supplied  free  of  cost  to  themselves,  the  land- 
owners being  charged  for  it.  I^aborers  on  public  works  can  have  all 
they  need,  and  the  contractors  for  whom  they  work  are  held  accountable 
for  all  deaths  due  to  lack  of  supply. 

The  Use  of  Chemical  Preservatives  in  Foods. — In  a  communication 
before  the  International  Congress  of  Medicine,  at  Madrid,  Professor 
Brouardel  (Annates  d'hygtbne  publiqne  et  de  medecine  legale,  1903, 
vol.  xlix.  p.  420)  maintained  that  the  claim  made  by  those  interested 
in  the  addition  of  chemical  preservatives  to  foods,  that  the  amounts 
employed  are  too  small  to  produce  harmful  results,  and  that  the  sub- 
stances used  cannot  be  classed  as  harmful,  because  they  are  employed 
extensively  as  drugs  in  medical  practice  with  good  results,  should  be 
quite  ignored  and  disregarded.  He  relates  that  Dubrisay  has  re- 
ported the  finding  of  as  much  as  2  grams  of  salicylic  acid  per  litre 
of  wine,  1.25  grams  per  litre  of  beer,  and  1.6  grams  per  kilo  or  butter. 
He  regards  the  establishment  of  a  maximum  permissible  amount 
of  antiseptics  as  not  worthy  of  consideration,  since  prolonged  use  of 
them  may  act  injuriously  and  escape  detection  as  the  real  offender. 
That  acute  poisoning  has  not  been  observed  is  no  argument  in  their 
favor,  for  obviously  any  substance  which  could  cause  acute  symptoms 
in  the  amounts  used  would  be  avoided. 

Notice  to  Oontributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 
.  A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished _ 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  Francis  R.  Packard,  1831  Chestnut  Street,  Philadelphia,  U.  S.  A, 
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PERINEAL  ZOSTER,  WITH  NOTES  UPON  CUTANEOUS 
SEGMENTATION  POSTAXIAL  TO  THE  LOAVER  LIMB. 

By  Harvey  Gushing,  M.D., 

ASSOCIATE  PROFE8SOB  OF  8URGEHY  IN  JOHNS  HOPKINS  UNIVERSITT,  BALTIMORE,  MD. 

The  infrequency  of  herpes  zoster  in  the  cutaneous  areas  suppHed 
by  the  sacral  nerves  may  be  gathered  from  Henry  Head's  compara- 
tively recent  tabulation  in  Allbutt's  Syslem  of  Medicine.^  Of  the 
378  cases  which  his  exceptional  opportunities  have  enabled  him  per- 
sonally to  observe,  in  seven  instances  only  did  the  lesion  occur  in 
the  sacral  areas:  once  in  the  first,  once  in  the  second,  and  five  times 
in  the  third  segmental  distribution. 

If  I  am  not  at  fault,  the  eruption  which  occurred  in  the  first  of 
the  cases  to  be  descril)etl  corresponded  to  a  lesion  of  the  fourth  (pos- 
sibly of  the  fourth  and  fifth)  posterior  root  ganglion.  It  is  not  un- 
usual in  zoster  for  an  outl>nng  area  of  hyperiesthesia  to  give  evidence 
of  some  disturbance  with  the  adjoining  ganglia:  so  here  there  were 
indications  that  the  third  and  second  sacral  were  involved,  the  lesion, 
however,  not  being  sufficient  to  occasion  an  herpetic  rash.  I  had 
originally  thought  that  the  fifth  sacral  alone  was  representefl  by  the 
outcrop  of  vesicles  in  this  case,  believing  from  a  study  of  segmental 
cord  lesions  that  had  the  fourth  been  involved  the  area  would  have 
included  the  posterior  and  lower  j)art  of  the  scrotum.  Dr.  Bardeen, 
however,  a.ssured  me,  from  his  reconstruction  studies  of  the  plexus 
in  the  embryo,  that  only  in  case  the  fifth  sacral  was  here  of  the  pre- 
fixed type  could  it  have  supplied  this  region  in  the  perineum. 

'  System  of  Medicine,  1899,  vol.  viii.  p.  616. 

VOL.  127,  so.   3.— MABCH,  1904. 
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I  am  unaware  that  a  case  of  zoster  limited  to  this  particular  terri- 
tory has  been  described.    The  clinical  history  follows: 

The  patient,  Mr.  J.  P.  B.,  aged  fifty-three  years,  consulted  me  in 
July,  1903,  for  a  right-sided  trigeminal  neuralgia  of  ten  years'  stand- 
ing. The  paroxysms,  having  originated  in  the  area  of  the  N.  infra- 
orbitalis,  had  finally  involved  the  other  two  divisions  of  the  fifth 
nerve.  He  presented  the  usual  pitiable  appearance  of  those  who 
suffer  from  this  fearful  malady  in  its  major  form. 

On  July  27th,  under  chloroform  anaesthesia,  the  right  ganglion 
was  removed  in  toto.  The  case  proving  to  be  an  exceptionally  blood- 
less one,  the  extirpation  was  more  rapid  and  easy  than  usual.  During 
the  final  steps,  in  elevating  the  superior  dural  envelope  from  the 
ganglion,  in  order  to  expose  the  sensory  root,  the  customary  escape 
of  a  small  amount  of  cerebrospinal  fluid  took  place.  No  other  events 
seem  particularly  deserving  of  mention  here.  A  small  rubber  pro- 
tective drain  was  left  in  the  posterior  inferior  angle  of  the  incision, 
a  provisional  suture  having  been  taken  at  its  site. 

On  the  following  day,  July  28th,  the  drain  was  removed  and  the 
provisional  suture  tied.  There  had  been  an  abundant  escape  of 
cerebrospinal  fluid.  Patient  comfortable,  except  for  persisting 
nausea.  Highest  temperature  100°  F.  It  was  presumed  that  he 
would  have  the  usual  rapid  and  uneventful  recovery  so  character- 
istic of  these  cases. 

July  29th  (second  day).  Patient  complains  of  some  frontal  head- 
ache, confined  to  the  unoperated  side;'  this  was  accredited  to  the 
escape  of  cerebrospinal  fluid  of  the  preceding  day.  Temperature 
98.6°  F. 

SOth.  As  usual  on  the  third  day  the  fine  interrupted  sutures  were 
removed  from  the  incision  and  a  collodion  dressing  applied.  There 
was  no  reaction  about  the  wound.  Complaint  of  some  discomfort 
in  back. 

August  1st  (fourth  day).  Severe  backache,  with  pain  running  down 
back  of  legs  to  calf.    Cannot  be  comfortable. 

Sd.  Left  frontal  headache  continues.  Severe  backache,  with  great 
soreness  of  muscles.  Paquelin  cautery  brushed  over  lumbar  region 
without  giving  relief.  Patient  can  hardly  move  himself  in  bed,  body 
or  legs,  without  great  pain.  Sedatives.  A  few  herpetic  blisters  form- 
ing on  upper  lip  and  ala  of  nose  of  left  (sound)  side  (Fig.  1). 

4:th  (seventh  day).  Attention  called  for  first  time  by  orderly  to  a 
"rash,"  which  has  appeared  on  the  patient's  perineum.  Examina- 
tion disclosed  in  the  areas  indicated  by  the  accompanying  diagram 

1  It  is  a  point  in  favor  of  the  dural  origin  of  lieadache  that  should  they  occur  from  one  cause 
or  another  after  ganglion  operations,  provided  the  extirpation  is  complete  or  the  trigeminal 
root  has  been  divided,  they  are,  according  to  my  experience,  invariably  hemicranial  and 
referred  to  the  sound  side.  The  dura,  as  well  as  the  face,  receives  its  sensory  supply  from  the 
N.  trigeminus,  and,  except  for  the  region  about  the  foramen  magnum  (pneumogastric  supply). 
becomes  anaesthetic  on  the  side  of  operation. 
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(Fig.  2)  a  crop  of  newly  formed  and  forming  vesicles  confined  to  the 
right  side  and  most  numerous  about  the  margin  of  the  anus.  Thence 
they  spread  anteriorly  as  far  forward  as  the  posterior  edge  of  the 
scrotum,  and  externally  as  far  as  the  tuber  ischii,  the  most  external 
vesicle  being  about  6  cm.  from  the  median  raphe,  with  the  legs  in 
the  position  of  the  photograph.  There  were  no  vesicles  on  the  scro- 
tum; none  on  the  penis;  none  within  a  radius  of  3  cm.  from  the  tip 
of  the  coccyx.  Two  very  suspicious  small  red  spots,  which  might 
have  been  broken  vesicles,  were  present  on  the  skin  over  the  sacrum, 
just  below  the  level  of  the  right  posterior  inferior  iUac  spines.  I 
could  not  be  certain  of  their  nature,  for  this  was  the  area  of  the 
patient's  maximal  pain  and  "soreness,"  and  it  had  been  brushed 
over  the  day  before  with  the  Paquelin  cautery.' 


Fig.  ]. 


Fig.  2. 


t 


Fi6. 1.— Diagram  8ho\nng  postoperatiTe  area  of  ansesUiesia  in  Case  I.,  wiUi  an  ontciop  of 
H.  fiicialis  on  the  opposite  side. 
Fig.  2. — Outline  sketch  of  area  of  vesiculation  over  perineom  in  Case  I. 

The  aching  pains  and  soreness  of  the  back  and  legs  continue. 
These  s\Tnptoms  are  much  more  marked  on  the  right  side,  where 
the  muscles  and  skin  are  tender  along  the  back  of  the  leg  as  far  as 
the  calf. 

7th  (tenth  day).  Photograph  taken  (Fig.  4).  Blisters  over  the 
maximal  area  alongside  of  the  anus  have  become  confluent.  Pain 
in  the  back  and  legs  much  less.    Can  move  with  greater  freedom. 

I2th.  Subjective  discomforts  have  practically  disappeared.  Ves- 
icles have  broken  and  are  drying  up.  One  small  ulcer  left  at  side 
and  slightly  anterior  to  the  anal  margin.  Patient  sitting  up  with 
some  degree  of  comfort  for  the  first  time,  with  "no  pain,  just  sore- 
ness." There  is  still  some  tenderness  present  on  the  supporting 
surface  while  sitting;  the  area  of  eruption,  however,  hardly  overlaps 
iito  this  area,  the  vesicles  barely  reaching  the  tuberosity  of  the 
1  schium  in  the  sitting  posture.    ^Vhen  the  patient  stands  the  eruption 

'  If,  as  is  presumed,  these  were  trae  herpetic  vesicles  they  may  be  Uken  to  represent  the 
posterior  primary  division. 
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is  hardly  visible,  being  concealed  in  this  position  between  the  mesial 
surfaces  of  the  buttocks  (Fig.  3). 

It  is  quite  possible  to  delineate  the  cutaneous  areas  of  disturbed 
sensation  over  the  buttock  and  back  of  the  right  leg  (Fig.  3)  by 
gently  pinching  the  skin;  similarly  the  muscular  areas  of  soreness  by 
pressure.  The  cutaneous  areas,  although  tests  with  the  hair  aesthesi- 
ometer  and  graded  thermic  tests  show  that  there  is  considerable 
actual  tactile  and  thermic  hypsesthesia,  nevertheless  are  hyper- 
aesthetic  to  painful  stimuli,  pressure,  pinching,  pricking  or  scratching 
with  pin,  etc.  This  area  of  "painful  hy})8esthesia "  includes  the 
lower  portion  of  the  right  half  of  the  scrotum,  as  well  as  the  territory 
shown  in  Fig.  3  over  the  gluteofemoral  region.  The  area  of  maximal 
tenderness,  both  surface  and  deep,  lies  over  the  sacrum,  just  below 

the  level  of  the  posterior  iliac  spine. 
The  muscles  underlying  the  entire  ter- 
ritory are  tender  ("sore")  on  pressure 
well  down  on  to  the  calf.  No  evidence 
of  disturbed  sensation  of  the  sole  of  the 
foot  could  be  made  out.  The  body 
temperature,  which  has  been  slightly 
subnormal  since  the  third  day,  has 
again  reached  the  normal  point. 

The  deep  reflexes  are  present  and 
active  both  at  the  knee  and  ankle. 
They  are  equal  on  the  two  sides.  A 
normal  plantar  reflex  is  easily  elicited 
on  either  side.  No  cremasteric  reflex 
could  be  brought  out,  though  the  ver- 
micular movements  of  the  dartos  were 
active. 

13th.  Continued  improvement.  Ex- 
amination confirms  observations  of 
yesterday.  Hypertesthetic  area  marked 
out  again  by  pinching  the  skin.  No 
cremasteric  and  no  anal  reflex  could 
be  elicited  on  either  side.  Sensory 
symptoms  remain  the  same,  but  the 
patient  complains  of  less  subjective 
discomfort. 

24th  (twenty-eighth  day).  For  the 
past  week  the  patient  has  been  abso- 
lutely free  from  subjective  sensations. 
There  is  no  trace  at  present  of  the 
hypersesthetic  zone  corresponding  to  the  second  and  third  sacral 
areas.  The  scars  of  the  eruption  are  not  tender.  Some  diminution 
of  thermic  sense  alone  persists  in  patches  over  the  area  occupied 
by  these  scars.     The  anal  and  cremasteric  reflexes  have  returned 


Diagram  of  sensory  disturbance  in 
Case  I.,  with  patient  in  an  upright 
posture,  showing  the  few  vesicles  at 
the  edge  of  the  buttoclc,  which  were 
visible  in  this  attitude.  Shaded  area 
indicates  the  hypersesthetic  zone,  pre- 
sumably S.  II.  and  S.  III. 
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The  patient  has  gained  seventeen  and  one-half  pounds  in  weight 
since  August  10th  (fourteen  days). 

In  my  personal  series  of  twenty  cases  of  Gasserian  ganglion  extir- 
pation, this  is  the  second  time  in  which  an  herpetic  eruption  has 
occurred  as  an  evident  sequel  of  the  operative  procedure.  The 
earlier  case  consequently  may  be  deser\ing  of  mention  here,  for, 
although  the  eruption  of  vesicles  was  entirely  confined  to  the  areas 
of  the  trigeminal  and  cervical  nerves,  a  bilateral  hyperaesthesia  of 
the  fourth  and  fifth  sacral  territories  accompanied  it.  In  the  light 
of  the  more  recent  observation,  I  cannot  believe  otherwise  than  that 
the  process  was  occasioned  by  some  disturbance  with  the  lower 
sacral  posterior  root  ganglia,  which  stopped  short  of  causing  an 
herpetic  eruption. 

The  case  in  brief  is  as  follows : 

Case  II. — The  patient,  Alexander  D.,  aged  thirty-eight  years, 
entered  the  Johns  Hopkins  Hospital  in  January,  1900.  He  was 
suffering  wath  a  severe  right-sided  trigeminal  neuralgia,  which  had 
thrice  recurred  after  peripheral  operations,  and  had  finally  involved 
all  three  divisions  of  the  nerve.  A  suboccipital  extension  was  also 
present. 

On  January  loth  the  right  ganglion  was  removed  in  toto.  The 
extirpation  presented  no  great  difficulties,  although  the  case  was  a 
bloody  one.  The  wound  was  closed  without  drainage,  as  the  oozing 
ceased  after  removing  the  ganglion. 

His  convalescence  promised  to  be  without  incident.  The  tem- 
perature registered  100°  F.  the  day  ofter  the  operation,  its  highest 
point.  The  sutures  were  removed  from  the  wound  on  the  third  day. 
It  apparently  was  healing  without  reaction.  He  was  allowed  to  be 
up  and  about  the  following  day.    Temperature  normal. 

Five  days  later — that  is,  on  the  ninth  day  after  operation,  he  ex- 
posed himself  in  a  chilly  bath-room  during  his  morning  ablutions 
and  sneezed  violently  three  times.  He  immediately  cried  out  with 
severe  pain  in  the  head,  spine,  and  down  the  back  of  his  legs.  He 
had  a  chill,  during  which  his  temperature  rose  to  104.8°  F.,  but  fell 
again  after  a  few  hours  to  normal,  where  it  remained. 

In  forty-eight  hours  an  extensive  crop  of  herpes  had  developed, 
with  a  distribution  as  follows  (Fig.  5):  On  the  left  side  of  the  face, 
chiefly  on  the  nose,  upper  lip,  and  cheek  (second  division  of  the  N. 
trigeminus),  and  also  on  the  neck  overlapping  the  angle  of  the  jaw 
(N.  auricularis  magnus,  third  or  second  cervical)  were  large  areas 
of  closely  placed  vesicles,  many  of  which  subsequently  became  con- 
fluent. On  the  right  side  also  was  a  symmetrically  placed  patch 
(cervical  distribution)  near  the  angle  of  the  jaw,  entirely  outside  of 
the  postoj)erative  area  of  anaesthesia  (Fig.  5).  Of  course,  no  erup- 
tion of  the  nature  of  true  zoster  could  occur  in  the  right  trigeminal 
area.  In  addition  to  this  extensive  bilateral  outcrop  of  vesicles,  with 
its  attendant  discomforts  about  the  head,  pain  and  parsesthesia  were 
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complained  of  at  the  opposite  pole  of  the  body,  and  on  'examination 
it  was  found  that  a  symmetrical  area  (Fig.  6),  including  the  margin 


Photograph  of  perineal  zoster  in  Case  I.,  showing  condition  of  eruption  on  the  third  day 
after  its  appearance. 


Fig.  5. 


Case  II.— Distribution  of  facial  and  bilateral  cervical  herpes.  Note  that  the  postoperative 
anaesthetic  area  remains  free,  indicating  that  the  other  eruptions  presumably  originated  from 
lesions  in  the  posterior  root  ganglia  (cervical  and  trigeminal). 


of  the  anus,  perineum,  and  lower  portions  of  the  scrotum,  was  hyper- 
aesthetic  to  painful  stimuli,  while  slightly  hypsesthetic  to  delicate 
tactile  (hair  sesthesiometer)  and  thermic  stimuli.    Over  this  area  the 
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patient  experienced  a  most  disagreeable  sensation  of  formication. 
An  herpetic  rash  was  anticipated,  and  though  it  did  not  materiahze, 
I  nevertheless  considered  that  the  condition  was  resultant  to  a  lesion 
of  the  corresponding  posterior  root  ganglion  (herpes  zoster,  without 
the  eruption).^ 

Some  tenderness  of  skin  and  muscles  on  pressure  existed  over  the 
buttocks  and  down  the  back  of  the  legs,  extending  on  one  side  as 
far  as  the  sole  of  the  foot.  These  sjTiiptoms  all  cleared  up  in  the 
course  of  a  few  days,  together  with  the  disappearance  of  the  herpetic 
eruption  on  the  face.  It  was  necessary,  however,  to  catheterize  the 
patient  for  some  time  after  the  onset  of  the  attack. 


Fig.  6. 


Bilateral  bypeestbetic  area  in  Case  II.,  considered  to  represent  a  lesion  of  posterior  root  ganglia 
(S.  IV.),  wbicb  did  not  suffice  to  cause  Tesiculation  of  the  skin. 

There  is  much  dispute  over  the  relationship  between  herpes  zoster 
and  the  herpetic  eruptions  which  occur  so  often,  particularly  in 
febrile  states,  about  the  margins  of  the  hps  or  nose  or  of  the  prepuce. 
Some  believe  that  the  causal  agent  in  the  two  conditions  is  the  same, 
though  I  think  the  majority  are  of  quite  a  contraiy  opinion.^ 

Bilateral  zoster,  of  course,  is  exceptionally  rare,  and  for  it  to  ap- 
pear at  the  same  segmental  level  on  the  two  sides  is  practically 
unknown;  consequently  many  will  consider  the  facial  eruption  in 
this,  as  well  as  in  the  previous  case,  to  have  been  of  the  nature  of 
H.  febrilis  seu  labialis,  which  is  so  commonly  bilateral.  If  this  is 
so,  there  can  l>e  little  doubt,*  from  these  observations,  but  that  the 

'  Altfaougb  "herpes  zoster"  would  bean  absard  misnomer  for  such  conditions,  there  being 

neither  a  rash  nor  a  girdle-like  distribution,  James  Mackenzie  (Some  Points  Bearing  on 

the  Association  of  Sensory  Disorders  and  Visceral  Disease,   Brain,  1893,  vol.  xvi.  p.  344) 

nevertheless  contends  that  essentially  the  same  disease  of  the  posterior  ganglia  may  be  present 

without  producing  vesiculation  of  the  skin,  the  pain  and  sensory  disorders  alone  indicating 

the  nature  of  the  lesion  and  its  site. 

'  Those  inclining  to  one  or  the  other  view  are  cited  In  Spitzer's  recent  Sammel-Referale, 

■  uere  Erfahrungen  uber  den  Herpes  Zoster,  Centralblatt  f  d.  Grenzgeblete  d.  Med.  u.  Chir., 

l.Bd.  iv.  p.  548. 
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presence  of  the  Ganglion  semilunare,  which  is  the  cranial  homologue 
of  the  spinal  posterior  root  ganglia,  is  essential  for  the  production 
of  herpetic  eruptions  of  this  nature,  since  in  both  cases  the  cutaneous 
area  rendered  anaesthetic  by  the  extirpation  remained  free  from 
vesiculation. 

It  is  curious  that  these  two  cases  should  both  have  presented 
symptoms  not  only  of  disturbance  in  the  intact  and  remaining  Gan- 
glion semilunare  (mild  in  the  case  first  reported  and  severe  in  the 
latter  one),  but  also  of  disturbance  with  the  posterior  ganglia  of  the 
most  remote  sacral  segments  (severe  in  the  first  case  and  mild  in 
the  latter  one).  It  would  almost  seem  that  gravitation  must  have 
played  a  part  in  bringing  about  a  deposition  of  the  infective  agent, 
whatever  it  may  have  been,^  in  the  caudal  portion  of  the  meningeal 
sac,  and  the  anatomical  position  of  the  terminal  sacral  ganglia  (Fig.  7) 
at  the  very  lowermost  part  of  the  sac  would  perhaps  favor  such  a  view. 
It  seems  unlikely  that  there  should  have  been  a  different  etiological 
factor  at  work  in  bringing  about  the  trigeminal  and  the  sacral 
processes. 

On  Sensory  Segmentation  Postaxial  to  the  Lower  Limb. 

As  is  well  known,  several  methods  may  be  utilized  for  the  approx- 
imate determination  of  the  cutaneous  areas  presided  over  by  the 
individual  units  of  the  spinal  cord. 

Anatomical.  In  the  first  place,  by  dissection  the  nerves  may  be 
traced  from  the  cord  to  their  finer  cutaneous  ramifications.  For 
those  parts  of  the  body  in  which  the  successive  trunks  retain  the 
semblance  of  their  primitive  segmental  character,  this  anatomical 
method  presents  no  great  difficulties.  It  is  quite  otherwise,  how- 
ever, with  the  nerves  destined  to  supply  the  limbs,  since  by  their 
fusion  into  a  plexus  they  become  complicated  to  a  most  puzzling 
degree.  This  is  true,  even  in  the  early  embryo,  for,  as  Dr.  Bardeen's 
morphological  studies  have  demonstrated,  the  plexuses  have  begun 
to  form  long  before  the  nerves  have  reached  their  destination  in 
the  skin  covering  the  budding  extremity. 

Careful  anatomical  dissections,  such  as  those  of  Paterson,^  Eisler,^ 
and  others,  serve  to  show  the  great  variations  as  regards  their  spinal 
roots  which  exist  for  the  lumbosacral  nerves,  and  how  difficult  it 
is  by  the  dissection  method  to  obtain  any  clear  conception  of  cuta- 
neous segmentation  such  as  would  be  of  use  for  clinical  purposes. 

1  From  an  etiological  standpoint  I  am  unable  to  account  for  the  eruption  in  these  eases 
Presumably  there  was  an  infective  agency  of  some  kind.  In  the  first  case,  however,  the  tem- 
perature remained  normal  or  slightly  subnormal  during  the  entire  period  of  eruption.  In 
the  second  case  an  alteration  in  the  temperature  curve  like  that  of  a  malarial  paroxysm  took 
place.  Unlik«  the  malarial  chill,  however,  there  was  an  associated  rise  in  leukocytes,  from 
4800  to  22,000.  Both  the  leukocytosis  and  pyrexia  quickly  returned  in  a  few  hours  to  their 
normal  points. 

2.  The  Origin  and  Distribution  of  the  Nerves  to  the  Lower  Limbs,  Journal  of  Anatomy  and 
Physiology,  1893-1894,  vol.  xxviii.  pp.  84  and  169. 

'■'  Der  Plexus  lumbosacralis  des  Menschen,  Halle,  1892. 
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Conus  meduiiens- 


Radicci  n.coccy^ei 
Dura  mater  spinalis— 
Rlum  krminal?-- 


Cauda 


equina 


L-Radix  posterior  n.  sacralis  I. 


J&anglion  spinalen.sacralis  L 

Ganglion  spinalcn.sacralis  II 

-(jangiion  spinale  n.  sacralis  HI 

Ganglion  spinalen.  sacralis  W 
Ganglion  spinale  n.  coccyg<ii 
Oangiion  apinale  n.  aacrahft  Y 


ram  borrowed  from  Toldt's  Anatomiscbes  Atlas,  1903,  sbowing  the  situation  of  the  lowermost 
posterior  root  ganglia  at  the  extremity  of  the  meningeal  sac. 
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In  the  region  caudal  to  the  extremity  with  which  we  are  dealing, 
there  is,  to  be  sure,  a  return  again  to  a  somewhat  more  simple  type 
of  root  distribution.  In  the  average  individual,  that  is  one  in  whom 
the  plexus  is  neither  placed  higher  nor  lower  in  relation  to  the  limb 
(prefixed  or  postfixed,  according  to  Sherrington's  terminology)  than 
the  normal  type,  it  may  be  said  that  the  second  sacral  is  the  lowest 
of  the  roots  to  enter  completely  into  a  leg  distribution.  The  segments 
below  this  level  (third  sacral  to  coccygeal)  supply  the  terminal  or 
caudal  end  of  the  body,  where,  uncomplicated  by  the  growing  ex- 
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Diagrammatic  outline  of  a  four  and  one-half  weeks'  embryo,  showing  the  segments  (S.  III. — 
coccygeal)  postaxial  to  the  rudimentary  hind  limb.  The  nerve  roots  (LI.  to  S.  II.)  form  the 
lumbosacral  plexus,  destined  for  the  most  part  for  distribution  in  the  leg.  The  sensory  ele- 
ments of  the  four  lower  miatomes  (S.  III.— coccygeal)  are  destined  for  the  parts  about  the 
cloaca,  penis,  scrotum,  perineum,  anal  region,  and  buttock.  For  comparison  with  adult  dis- 
tribution see  Fig.  10.  (Sketch  adapted  from  Bardeen  and  Lewis,  American  Journal  of  Anatomy, 
VOL  i..  No.  1,  Plate  III.) 


tremity,  their  cutaneous  areas  present  a  zonal  distribution  running 
clearly  from  mid-dorsum  to  mid-venter.  The  anatomical  arrange- 
ment is  not  quite  so  simple,  however,  as  in  the  trunk  above  the  limb, 
for  these  lower  nerves  do  enter  into  a  certain  plexiform  arrange- 
ment, the  so-called  plexus  pudendus  (anat.  nomen.)  or  plexus  finalis 
trunci  (Renz),  and  beyond  the  stated  fact  that  the  skin  over  the 
genitalia,  perineum,  buttock,  and  ischioanal  region  is  supplied 
usually  by  segments  below  the  second  sacral,  there  is  but  little 
attempt  anatomically  to  indicate  any  clear  zonal  distribution. 
In  the  upright  attitude  of  the  adult,  all  evidence  that  the  original 
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situation  of  these  parts  was  postaxial  to  the  Hmb  is  lost,  and  only 
by  a  morphological  comparison  with  their  primitive  simple  arrange- 
ment is  it  possible  to  obtain  a  clear  idea  of  their  subsequent  con- 
figuration. In  very  schematic  fashion  I  have  endeavored  to  indicate 
by  the  accompanying  sketch  of  a  four  weeks'  embryo,  kindly  sup- 
pUed  by  Dr.  jNIall,  the  position  of  these  lower  cutaneous  zones  before 
the  growth  of  the  leg  led  to  their  distortion  (Fig.  8). 

Physiological.  Secondly,  the  experimental  method,  although 
exact  in  many  ways,  nevertheless  presents  serious  drawbacks,  chiefly 
owing  to  the  difficulty  of  interpretation  of  sensations  in  their  trans- 
ference from  animals  to  man.  Were  it  not  for  this  factor,  the  physi- 
ologist would  be  able  accurately  to  delineate  the  cutaneous  strips 
of  each  segment  by  a  procedure  which  Head  has  appropriately  called 
"the  method  of  remaining  aesthesia."  This  method,  first  practised 
by  Sherrington,  consists  in  the  division  of  the  posterior  roots  of  two 
or  more  segments,  both  above  and  below  the  particular  zone  which 
is  to  be  studied.  Thus,  there  should  remain  an  aesthetic  zone  of  skin 
with  intact  nerve  supply  in  the  midst  of  an  anaesthetic  field,  and 
with  no  confusion  from  overlapping.  Owing  to  this  functional  over- 
lap of  neighboring  segments,  as  Sherrington  first  demonstrated,  the 
division  of  a  single  posterior  root  does  not  suffice  to  produce  a  strip 
of  "resultant  anaesthesia."  The  subject  could  not,  therefore,  be 
studied  in  any  such  simple  way.  Charts,  furthermore,  based  upon 
observations  from  lower  animals,  are  not  easily  transferable  to  the 
cutaneous  fields  of  man,  and  there  is  considerable  evidence,  as  Head 
and  Thorburn  have  pointed  out,  that  the  sensory  fields  of  the  spinal 
segments  are  more  sharply  defined  than  are  the  root  areas  with  which 
experimental  physiologists  and  anatomists  have  chiefly  concerned 
themselves. 

Clinical.  1.  Traumatic  Paralyses.  A  third  and  possibly  the 
most  satisfactory  method  of  delineating  at  least  the  upper  margins 
of  the  several  segmental  areas  occurs  in  association  with  cases  of 
spinal  injury,  in  which  a  clean-cut,  total,  transverse  lesion  of  the 
cord  has  occurred.  By  the  combination  of  a  suflBcient  number  of 
such  cases,  especially  when  the  level  of  the  lesion  has  been  deter- 
mined by  a  post-mortem  study,  the  sensory  zones  for  the  individual 
segments  may  be  accurately  mapped  out.  The  areas  thus  deter- 
mined and  figured  by  Allen  Starr,  1892;  Thorburn,  1893;  Kocher, 
1898;  and  Wichmann,  1900,  furnish  data  for  the  best-known  and 
most  carefully  represented  charts  of  this  kind  (Fig.  9). 

It  is,  however,  very  unusual  for  traumatic  injuries  to  pick  out  the 
tip  of  the  conus  medullaris,  enclosed  and  protected  as  it  is  by  the 
powerful  lumbar  vertebra,  without  injuring  at  the  same  time  the 
neighboring  strands  of  the  cauda  equina,  thus  giving  a  picture  a 
segment  or  two  higher  than  the  level  of  the  actual  cord  lesion.  It 
is  very  rare,  on  the  other  hand,  for  cases  of  injury  limited  to  the 
Cauda  equina  and  occasioned  by  sacral  injuries  to  occur  low  enough 
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to  involve  the  roots  below  the  third  sacral  and  to  leave  those  above 
unaffected/  Thus  Thorburn^  gives  in  his  diagram  no  segmentation 
below  the  third  sacral,  remarking  that  "the  fourth  sacral  and  sub- 
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A  representation  of  the  sacral  streas  as  indicated  by  the  diagrams  of  Starr,  Thorburn,  Head, 
Kocher,  and  Wichmann.  The  corresponding  zones  in  each  figure  have,  for  ease  of  comparison, 
been  shaded  in  a  similar  way.  It  will  be  noted  that  there  is  considerable  unanimity  in  the 
configuration  at  the  area  accredited  to  the  third  sacral  (S.  III.).  Wichmann's  figure  alone 
fails  to  indicate  the  "saddle-shaped"  form,  though  his  context  mentions  it  as  characteristic 
of  this  zone. 


jacent  roots  are  not   indicated,  being  placed  too  low  down  in  the 
perineum  for  representation  in  these  sketches"  (Fig.  9). 

1  Cases  of  pelvic  operation  by  the  sacral  route  (Kraske),  in  which  by  resection  of  the  coccyx 
and  oblique  division  of  the  lower  part  of  the  sacrum  including,  at  least  on  one  side,  the  fora- 
mina of  exit  of  S.  V.  or  IV.,  or  eveh  in  some  cases  S.  III.,  seemingly  would  offer  favorable 
opportunities  for  the  study  of  the  sensory  areas  of  the  corresponding  roots.  I  have  as  yet  been 
unable  to  make  any  satisfactory  observations  on  patients  with  such  surgical  lesions. 

-  The  Sensory  Distribution  of  the  Spinal  Nerves,  Brain,  1893,  vol.  xvi.  p.  355,  and  elsewhere. 
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The  lowest  area  represented  in  Kocher's^  otherwise  remarkably 
perfect  series  is  the  third  sacral  and  one,  according  to  my  interpre- 
tation, in  which  this  territory  possibly  is  indicated  only  in  part, 
together  with  the  fourth  and  lower  areas,  so  that  its  representation  is 
somewhat  larger  than  the  actual  distribution  of  the  fourth  sacral  as 
usually  indicated. 

Wichmann^  has  adopted  in  his  diagram  a  spectral  color  scheme, 
which,  when  famiharized,  is  in  many  respects  useful  for  purposes 
of  orientation.  In  the  extremities,  however,  he  has  allowed  for 
variation  and  overlapping  to  such  an  extent  that  the  separate  seg- 
mental units  are  not  as  clearly  outlined  as  his  individual  cases  seem- 
ingly would  justify;  consequently,  in  these  areas  (second  lumbar  and 
second  sacral,  inclusive)  the  diagram  is  confusing.  This  is  not  the 
case,  however,  with  the  zonal  arrangement  of  those  segments  of  the 
trunk  which  have  not  been  distorted  by  the  outgrowth  of  the  Umb. 
Following  R«nz,  he  includes,  under  the  heading  Plexus  finalis  tninci, 
the  third,  fourth,  and  fifth  sacral  and  the  coccygeal  segments,  whose 
areas  all  he  caudad  to  the  lower  extremities.  The  third  sacral  alone 
overlaps  slightly  on  the  extremities,  so  that  its  area  of  representation 
is  no  longer  circular  like  those  which  lie  below  it,  but  has  become 
distorted  into  the  familiar  figure  ("saddle-shaped")  noted  by  many 
observers  as  resembling  the  imprint  which  the  buttock  makes  upon 
a  chair.  This  configuration,  though  alluded  to  in  his  context  and 
apparent  in  the  sketches  of  his  individual  cases,  he  has  failed  to  indi- 
cate in  his  combined  diagram  (Fig.  9). 

Starr's^  figure,  although  antedating  those  of  Kocher  and  Wich- 
iiiann  by  several  years,  and  in  spite  of  its  deficiencies  to  which  many 
have  called  attention,  nevertheless,  seems  to  me,  so  far  as  the  scheme 
of  representation  of  the  three  lower  areas  goes,  to  Ije  much  the  more 
.satisfactory.  In  it  each  of  the  sacral  segments  on  the  buttock,  starting 
below  at  the  fifth,  successively  encircles  the  area  caudad  to  its  own 
representation,  and  thus  the  principle  of  segmentation  posteriorly 
on  the  trunk  is  more  or  less  graphically  indicated,  and  the  effect 
which  the  growth  of  the  Umb  has  had  in  distorting  the  original 
circular  strips  becomes  intelligible.  Wliether  or  not  a  successive 
diminution  in  the  diametrical  width  of  these  areas  on  the  buttock, 
from  the  first  sacral  tailward,  is  clearly  demonstrable,  I  cannot  from 
personal  observations  take  a  positive  stand,  but  my  impression,  in 
accord  with  Thorburn  and  Starr,  is  that  the  diameters  do  so  diminish. 

2.  Referred  Pain  and  Zoster.  In  addition  to  those  mentioned  above 
H  final  method  remains. 

The  demonstration  by  Mehlis  (1818),  that  a  herpetic  eruption 

Die  Verletzungen  der  Wirbelsaale  zugleich,  also  Beitrag  zar  Fhysiologie  des  menslicben 
iUickeninarkes.  Mitteil.  a.  d.  Grenzgebieten  d.  Medlzln  n.  d.  Chirargle,  1898,  Bd.  1.  xiv.  p.  415 
»  Die  Ruckenmarksnerren  and  ihre  Segmentbeztige,  Berlin,  1900,  Tafel  1. 
"  Ixxal  AnsEstheaia  as  a  Guide  in  the  Diagnosis  of  Lesions  of  the  Lower  Spinal  Cord.    Thb 

EEICAN  JOUBKAL  OF  THE  MKDICAL  SCIKNCES,  1892,  VOl.  ciV.  p.  15. 

VOL.  127,  so.  3.— MARCH,  1904.  26 
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follows  the  distribution  of  peripheral  nerves,  and  later  by  v.  Baren- 
sprung  (1863),  that  it  was  a  manifestation  of  lesions  of  the  posterior 
root  ganglia,  paved  the  way  for  subsequent  observations,  which  have 
culminated  in  the  valuable  studies  of  Henry  Head  on  the  cutaneous 
distribution  of  zoster.  Head,  by  tabulating  and  plotting  a  large 
number  (412)  of  these  cases,  was  enabled  to  make  a  diagram  of 
segmental  cutaneous  areas  for  almost  the  entire  body,  which  in  many 
ways  proved  corroborative  of  the  facts  determined  by  a  study  of  cord 
lesions.  His  demonstration,  furthermore,  that  the  eruption  in  zoster 
corresponded  with  the  areas  of  referred  cutaneous  pain  and  tender- 
ness, associated  with  visceral  disease,  led  him  to  the  important  con- 
clusion that  the  fields  which  were  delineated  by  zoster  represented 
segmental  cord  areas  rather  than  the  less  definitely  outlined  fields 
presided  over  by  the  individual  roots.  In  the  region,  however,  with 
which  this  paper  deals,  his  chart  is  very  incomplete  from  insufficiency 
in  the  number  of  the  rarer  cases  of  zoster  which  occur  in  the  lower 
sacral  segments.  This  may,  in  part,  account  for  the  obscure  topog- 
raphy which  his  well-known  figures  give  for  the  lowermost  zones, 
where,  to  the  uninitiated,  all  semblance  of  any  segmental  character- 
istic has  been  lost.  This  was  especially  true  for  this  earlier  diagram 
(1893),  which  is  the  one  most  widely  copied,  and,  although  the  later 
one  (1900)^  is  more  satisfactory,  it  still  remains  somewhat  confusing. 
The  scheme  of  the  sacral  areas  in  this  latter  diagram  is  reproduced 
here  (Fig.  9),  and  it  will  be  seen  that  his  third  and  fourth  sacrals 
more  nearly  correspond  with  these  territories  as  figured  by  others 
than  they  did  in  his  original  scheme. 

Unless  I  have  overlooked  it,  there  is  no  mention  in  his  classical 
papers  in  Brain  of  zoster  occurring  in  or  limited  to  the  fourth 
and  fifth  sacrals  and  coccygeal  areas.  In  his  first  communication^ 
there  is  cited  as  a  great  rarity  a  case  from  the  original  article  of 
V.  Barensprung,^  which  would  appear  to  indicate  an  involvement 
of  the  lower  sacral  areas.  There,  unfortunately,  is  some  confusion 
in  the  context,  for,  in  describing  this  case,  it  reads  "the  eruption 
almost  exactly  corresponds  with  the  two  upper*  sacral  areas."  This 
may  possibly  have  been  a  slip  for  the  "two  middle,"  for,  although 
V.  Barensprung  does  not  especially  state  his  opinion,  nor  at  the  time 
of  this,  his  first  paper,  had  there  been  definite  proof  of  the  relation- 
ship of  zoster  to  lesions  of  the  posterior  root  ganglia,  nevertheless, 
he  leads  one  to  believe,  from  his  description  of  the  course  of  the  N. 
pudendus,  which  supplies  this  area  in  large  part,  that  it  arises  from 
the  three  middle  sacral  nerves.     Also,  the  third  and  fourth  sacral 


1  Head  and  Campbell.    The  Pathology  of  Herpes  Zoster  and  its  Bearing  on  Sensory  Localiza- 
tion, Brain,  1900,  part  ili.,  p.  353,  plate  17. 

2  Henry  Head.    On  Distribution  of  Sensation,  with  Especial  Reference  to  the  Pain  of  Visceral 
Disease,  Brain,  1893,  part  i.,  vol.  xlvi.  p.  1. 

«  Die  Gurtelkrankheit.  Armalen  des  Charite-Krankenhauses  zu  Berlin,  1861,  Bd.  ix.  p.  100. 
Vierundfumfzigster  Fall.  *  Italics  mine. 
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would  more  nearly  correspond  with  'the  territories  which  Head  him- 
self figures  in  his  last  diagram.  Mackenzie^  regards  this,  as  well  as 
another  of  v.  Barensprung's"  cases,  as  probably  indicating  the  dis- 
tribution of  the  fourth  sacral.  Personally,  inasmuch  as  the  eruption 
included  the  praeputium  clitoridis,  vulva,  perineum,  and  buttock,  ex- 
tending slightly  on  to  the  leg,  I  would  think  that  the  third  sacral 
was  also  included,  for  if  there  is  one  segmental  area,  regarding  whose 
representation  most  writers  are  in  accord,  it  is  the  third  sacral,  which 
closely  corresponds  with  the  herpetic  field  in  this  oft-quoted  case. 
(See  the  area  of  the  third  sacral  in  Fig.  10.) 

It  is,  of  course,  to  be  borne  in  mind  that  a  herpetic  eruption  may 
only  appear  in  patches,  or  maximal  points,  over  the  skin  in  the 
cutaneous  zone  corresponding  to  the  involved  posterior  root  ganglia, 
and,  indeed,  only  a  very  small  crop  may  be  present,  whereas  the 
segment  may  have  a  broad  area  of  representation.  Furthermore, 
more  than  one  segment  in  this  situation  is  apt  to  be  affected  at  a 
time  which  adds  greatly  to  the  difficulty  of  accurate  demarcation 
of  the  individual  ones.  In  the  first  of  the  cases  above  reported,  as 
I  have  already  stated,  there  was  presumably  an  involvement  of  the 
gangUa  from  the  second  to  the  fourth  sacral,  inclusive,  although  the 
lesion  in  the  latter  alone  sufficed  to  call  out  a  herpetic  rash  over  its 
own  cutaneous  territory. 

By  the  "referred  pain"  method.  Head  was  unable  to  give  illus- 
trations which  would  show  the  separate  sacral  areas.  He  calls  atten- 
tion to  the  fact,  saying  "that  the  areas  making  up  the  tract  of  skin 
over  the  perineum,  scrotum,  and  penis, a  portion  of  the  buttocks,and 
posterior  aspect  of  the  thigh,  caft  and  sole  of  the  foot  appear  with 
decreasing  frequency  from  above  downward,  and  that  if  one  of 
the  lower  ones  is  involved,  it  is  practically  always  accompanied 
by  one  of  the  areas  above  it."  The  referred  tenderness  of  painful 
bladder  lesions  is  apt  to  be  localized  in  this  territory  under  discus- 
sion, and  one  of  the  cases  which  he  records  presented  an  area  of 
cutaneous  hypersesthesia,  which  involved  the  zones  probably  repre- 
sentefl  by  the  third,  fourth,  and  fifth  sacral  together.  It  is  not  at  all 
improbable  that  areas  of  referred  tenderness,  or  even  of  zoster  in  the 
sacral  regions  lower  than  the  third,  may,  for  obvious  reasons,  have 
been  overlooked  or  unrecorded. 

According  to  the  theory  originally  promulgated  by  Ross,  the  hmbs 
in  their  outgrowth  from  the  trunk  carry  with  them  and  distort  the 
simple,  ring-like,  cutaneous  units  corresponding  to  those  miatomes 
which  enter  into  the  hmb  construction.  The  lower  four  segments, 
l}ing  caudalward  from  the  hind  limbs,  build,  just  as  do  the  dorsal 
nerves,  more  or  less  complete  circular  and  concentric  zones.  These 
serially  diminish  in  size  until  they  reach  the  tip  of  the  coccyx,  which, 

'  Herpes  Zoster  and  the  Limb  Plexuses  of  Nerves,  Joomal  of  Pathology  and  Bacteriology. 
1»3,  vol.  i.  p.  332. 
'  Loc.  ciU,  p.  99.    DteiandfanCzigBter  Fall. 
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of  course,  whether  in  embryo  or  adult,  represents  the  terminal  point 
of  the  human  body. 

Fig.  8  perhaps  will  elucidate  this  more  clearly  than  a  description. 
The  third  and  fourth  sacral,  as  indicated  in  the  figure,  are  dis- 
tributed in  their  midventral  portion  to  the  rudiments  of  the  genitaUa 
surrounding  the  cloaca. 

This  distribution  presumably  holds  true  when  the  segments  are 
projected  on  the  rounded  end  of  the  adult  body.  In  the  two  cases 
which  I  have  reported,  the  fact  that  most  of  the  territory'  involved 
(in  Case  I.  by  zoster,  in  Case  II.  by  an  area  of  hyperaesthesia)  was 
in  a  position  which  in  the  customary  diagrams  is  concealed,  has 
led  me  to  make  a  figure  (Fig.  10)  which  shows  the  nether  pole  of  the 
body  with  the  legs  somewhat  in  the  position  which  they  occupied 
in  the  early  embryo.  In  the  diagrams,  such  as  are  shown  in  Fig.  9, 
the  upright  position,  causing,  as  it  does,  a  deep  gluteal  fold,  with  a 
hidden  jierineum  and  scrotum,  makes,  even  in  Starr's  excellent 
scheme,  the  zonal  distribution  for  these  lower  sacral  areas  somewhat 
obscure. 

I  cannot,  of  course,  pretend  to  any  great  accuracy  in  the  outline 
of  these  areas,  believing  only  that  the  figure  makes  the  cutaneous 
strips  of  these  lower  segments  more  intelligible  than  do  the  older 
diagrams,  and  also  that  for  purposes  of  cHnical  utility  a  margin  of 
error  is  preferable  to  a  certainty  of  confusion.  I  have  taken,  as  the 
average  form,  the  fourth  sacral  as  supplying  the  perineum  and  lower 
part  of  the  scrotum,  the  third  sacral  the  upper  part  of  the  scrotum 
and  penis,  or  corresponding  organs  in  the  female,  and  beginning  to 
extend  slightly  down  the  back  of  the  leg.  It  is  not  until  we  reach 
the  second  sacral,  which  has  a  leg  distribution  in  its  entirety,  that  we 
find  any  great  degree  of  distortion  to  have  resulted  from  the  out- 
growing extremities. 


ON  THE  LATE  EFFECTS  OF  TYPHOID  FEVER  ON  THE 
HE.\RT  AND  VESSELS. 

A   CUNICAL  STUDY. 

By  W.  S.  Thayer,  M.D., 

ASSOCIATE  PROrESeOR  OF  MEDICINE  IN  THE  JOHNS  HOPKINS  UNTVERSITT. 

l^HE  series  of  observations  here  recorded  is  part  of  a  study  of  the 
cardiac  and  vascular  compHcations  and  secjuels  of  the  cases  of 
typhoid  fever  treated  in  the  last  fourteen  years  in  the  clinic  of  Pro- 
fessor Osier,  at  the  Johns  Hopkins  Hospital.  Though  not  yet  as 
complete  as  might  be  desired,  the  material  already  gathered  seemed 
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to  nie  to  1)6  sufficient  to  justify  an  analysis  of  the  results  so  far 
obtained.^ 

* 

Tfie  infrequency  of  endocarditis  as  a  complication  of  typhoid  fever 
is  generally  recognized.  Only  11  cases  were  noted  among  the  2000 
Munich  necropsies,  while  but  3  have  been  observed  in  nearly  100 
necropsies  at  the  Johns  Hopkins  Hospital. 

The  grave  myocardial  changes  which  may  occur  during  the  dis- 
ease are  well  known,  thanks  to  the  studies  of  a  large  number  of 
observers,  from  Laennec,^  I>ouis,^  and  Stokes,*  whose  observations 
relate  only  to  the  gross  appearances,  down  to  the  more  minute  his- 
tological investigations  of  Stein,^  Zenker,^  Hayem,'  Dejerine,^  Rom- 
berg,* Landouzy  and  Siredey,^"  Renaut,^^  Mollard  and  Regaud,^^ 
Giacomelli,^^  and  many  others.  The  extent  of  their  clinical  signifi- 
cance and  their  relation  to  the  cardio-vascular  manifestations  of 
typhoid  fever  are  still,  however,  questions  of  dispute.  That  the 
cardiac  lesions  as  such  may  account  for  sudden  collapse  and  death 
is  scarcely  to  be  doubted,  but  the  clinical  discrimination  between 
the  collapse  due  to  disease  of  the  heart  muscle  and  that  in  which 
the  condition  is  rather  one  of  vaso-motor  paralysis  is  often  a  difficult 
and  uncertain  matter.  The  interesting  studies  of  Passler  and  Roily'* 
would  tend  to  support  the  idea  that  the  latter  mechanism  may  ac- 

'  Read  before  the  New  York  Academy  of  Medicine,  October  20,  1903. 

2  Trait6  de  I'auscultation,  etc.,  Paris,  1819,  8°,  vol.  ii.  pp.  286  et  seq. 

3  Anatomical,  Pathological,  and  Therapeutic  Researches  upon  the  Disease  known  under  the 
Name  of  Gastroent(5rite,  etc.  Translated  from  the  original  French  by  H.  I.  Bowditch,  Boston, 
1836,  8°,  vol.  1.  pp.  282  et  seq. 

*  Diseases  of  the  Heart  and  the  Aorta,  Philadelphia,  1854,  pp.  366  et  seq. 

*  Untersuchungen  liber  die  Myocarditis,  Miinchen,  1861,  8°,  J.  J.  Lentner,  p.  115. 

0  Ueber  die  Veninderungen  der  willkiirlichen  Muskeln  in  Typhus  abdominalis;  fol.  Leipzig, 
Vogel,  1864,  pp.  29  et  seq. 

^  Recherches  sur  les  rapports  existant  entre  la  mort  subite  et  les  alterations  vasculaires  du 
coeur  dans  la  flevre  typhoide,  Arch,  de  phys  ,  1869,  vol.  ii.  p.  698.  Des  complications  cardi- 
aques  de  la  fiiivre  typhoide,  Gaz.  hubd.  de  m6d.,  Paris,  1874,  25,  vol.  xi.  pp.  796,  815. 

8  Sur  les  al6rations  du  myocarde  (disintegration  granuleuse)  comme  cau.se  de  la  mort  subite 
dans  la  lievre  typho'i'de,  Compt.  rend,  de  la  Soc.  de  biol.,  1885.  8s.,  vol.  ii.  p.  769 

»  Ueber  die  Erkrankungen  des  Herzmuskels  bei  Typhus  abdominalis,  Scharlach  und  Diph- 
therie,  Deutsch.  Arch.  f.  klin.  Med.,  1891,  vol.  xlviii.  p.  369;  1892,  vol.  xlix.  413. 

1"  Contribution  a  I'histoire  de  I'art^rite  typho'i'dique;  de  ses  consequences  hatives  (mort- 
subite)  et  tardives  (myocardite  scl6reuse)  du  coeur.  Rev.  de  mM.,  Paris,  1885,  vol.  v.  p.  843. 
Landouzy,  La  flevre  typhoide  dans  ses  rapports  avec  I'appareil  vasculaire  et  cardiaque,  Gaz. 
d.  hop.,  Paris,  1886,  vol.  lix.  p.  323.  Landouzy  et  Siredey,  Etude  sur  Its  localizations  angio- 
cardiaques  typhoidiques,  leurs  cons(fquences  immediates,  prochaines  et  c'loignC'Cs,  Rev.  de 
ra6d.,  Paris,  1887,  vol.  vii.  pp.  804,  919, 

"  Les  myocardites  aigues,  Congrfes  Frangais  de  m6decine— V.  session,  Lille,  1899;  Paris,  1899, 
t.  ii.  pp.  1-83. 

12  Etat  des  artiires  du  coeur  dans  les  myocardites  aiguijs,  Congrds  Frangais  de  mC'd.,  1899,  vol. 
V.  p.  280.  Moi.LAED,  Les  troubles  cardiaques  dans  la  convalescence  de  la  flfevro  typhoide, 
Presse  mC-d.,  Paris,  1900,  vol.  i.  pp.  19-22. 

!■'  II  miocardio  nelle  infezioni,  intosslcazioni,  avvelenamenti.  Rlcerche  anatomo-patologiche 
e  sperimentali,  Policlinico,  Roma,  1901,  viii.,  M.,  pp.  145-1.55. 

i<  Experimentelle  Unter.snchiingen  iiber  Kreislaufstiirungen  bei  acuten  Infectionskrank- 
heiten,  Deutsch.  Arch.  f.  klin.  Med.,  1903,  vol.  Ixxvii.  p.  1. 
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count  for  more  instances  of  collapse  in  acute  disease  than  has  gen- 
erally been  supposed. 

The  part  played  by  infectious  processes  in  the  aetiology  of  acute 
and  chronic  changes  in  the  vessels  is  also  a  point  toward  which  con- 
siderable attention  has  been  directed  in  recent  years. 

The  relative  frequency  of  venous  thrombosis  in  t\"phoid  fever  is 
familiar  enough,  and  the  probability  that  this  is,  in  many  instances, 
associated  with  a  phlebitis  depending  upon  local  infection  would 
seem  to  result  from  various  studies  of  recent  years. 

The  not  infrequent  arterial  thromboses  and  acute  arterityies, 
notably  of  the  vessels  of  the  extremities  and  of  the  brain,  which 
have  been  studied  particularly  by  French  observ^ers,  need  not  be 
recalled.  Potain^  has  called  attention  to  the  occurrence  of  acute 
aortitis. 

The  influence  of  infectious  diseases  in  general  on  the  production 
of  the  more  insidious  endarteritic  changes  in  the  aorta  and  other 
vessels — in  other  words,  the  relation  of  acute  infections  to  the  devel- 
opment of  atheroma  of  the  aorta  and  arteriosclerosis  m  general — 
is  a  question  of  great  importance,  to  which,  it  seems  to  me,  we  have 
scarcely  directed  sufficient  attention.  Numerous  observers  have 
noted  the  frequency  of  fresh  gelatinous  and  fatty  sclerotic  plaques 
in  the  aorta  and  larger  vessels  in  individuals  dead  of  various  acute 
infectious  diseases,  while  Gilbert  and  Lion,^  Crocq,^  and  others  have 
produced  sclero-calcareous  and  fatty  sclerotic  changes  in  the  aorta 
of  rabbits  by  the  injection  of  pathogenic  bacteria  after  previously 
inflicting  slight  mechanical  injury  to  the  walls.  Indeed,  Gilbert  and 
Lion  have,  in  several  instances,  succeeded  in  producing  changes 
which  they  beHeve  to  be  closely  analogous  to  those  obser\'ed  in  human 
arterio-sclerosis  by  the  intravascular  injection  of  pathogenic  organ- 
isms without  the  previous  production  of  a  point  of  least  resistance 
by  injury.  On  the  other  hand,  Thoma*  mentions  typhoid  fever 
among  the  setiological  elements  in  the  production  of  that  angiomalacia 
which  he  believes  to  be  the  primary  lesion  in  the  development  of 
arterio-sclerosis. 

In  brief,  there  is  much  which  goes  to  suggest  that  acute  infections, 
and  typhoid  fever  among  them,  play  an  important  part  in  the  aeti- 
ology of  arterio-sclerosis.  Some  observers  who  have  especially  studied 
this  question  believe  that  after  acute  rheumatism  typhoid  fever  is 
the  infectious  disease  most  frequently  resulting  in  changes  in  the 
heart  and  vessels. 


'  De  I'aortite  typhiqae,  Semaine  m6d.,  Paris,  1894,  vol.  xiv.  p.  460. 

•-'  Arterites  InfecUeuses  exp^rimentale.,  Comptes  rend,  de  la  Soc.  de  bioI.,.Pariii,  1889,  9b., 
vol.  1.  p.  583. 

'  Contribution  k  IV-tude  exp^rimentale  des  aiKSrites  infectieuses  (abstr.),  Arch,  de  mM.  exp. 
et  d'anat.  path.,  Paris,  1894,  vol.  vi.  pp.  5S3-600. 

♦  Ueber  das  elastiche  Gewebe  der  Arterienwand  und  die  Angiomalacie,  Verhandlungen  des 
XIII.  Cong.  f.  inn.  Med.,  Wiesbaden,  1895.  p.  465. 
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The  observations  of  Landouzy  and  Siredey^  are  especially  striking. 
These  authors  report  the  case  of  a  man,  aged  twenty-three  years, 
who  died  suddenly  on  the  fifteenth  day  of  ty[)hoifl  fever.  Two 
years  before  he  had  j^assed  through  a  serious  typhoid  infection  of 
six  weeks'  duration.  The  heart  muscle  showed  extensive  acute 
inflammatory  and  degenerative  changes  in  association  with  grave 
older  sclerotic  alterations.  There  was  nothing  in  the  history  of  the 
patient,  beyond  his  previous  typhoid  fever,  to  which  these  alterations 
could  be  ascribed.  Out  of  15  typhoid  patients  between  five  and 
forty-eight  years  of  age,  followed  by  I^andouzy  for  a  period  of 
nine  years,  there  were  3  in  whom  marked  cardiac  disturbance  had 
persisted  after  recovery  from  the  acute  disease.  These  3  patients, 
five,  three,  and  two  years  after  the  disease,  all  showed  a  certain 
degree  of  hypertrophy,  with  cardiac  irritability.  As  a  result  of  their 
study,  Landouzy  and  Siredey  maintain  among  their  conclusions  that: 
"The  secondary  angio-cardiac  complications  of  ty})hoid  fever  are 
more  frequent  than  is  generally  believed  and  than  has  been  generally 
acknowledged  up  to  the  present  time. 

"After  acute  articular  rheumatism,  typhoid  fever  appears  to  give 
rise  to  more  angio-cardiac  complications  than  any  of  the  other  infec- 
tious diseases. 

"Among  the  most  important  and  commonest  of  these  complications 
are  those  which  arise  insidiously  during  the  course  or  decline  of  the 
disease.  The  angio-cardiac  lesions  are  important  to  recognize,  less 
because  of  the  prognostic  reserve  which  they  demand  during  the 
course  of  the  disease  itself  (collapse,  sudden  death)  than  for  that 
which  they  impose  upon  us  for  the  future." 

And  Lacombe,^  among  the  conclusions  of  his  thesis,  maintains 

that :  "  The  disorders  of  the  heart  appearing  some  years  after  recovery 

from  typhoid  fever  may  be  legitimately  ascribed  to  this  disease,  if 

no  other  malady  capable  of  compromising  the  integrity  of  the  heart, 

either  before  or  after  the  typhoid,  has  occurred." 

* 
*       * 

The  communications  of  Landouzy  and  Siredey  especially  sug- 
gested to  me  that  it  might  be  of  interest  to  make  a  series  of  obser- 
vations as  to  the  condition  of  the  heart  and  vessels  in  a  number  of 
individuals  who  had  had  typhoid  fever  in  the  wards  of  the  Johns 
Hopkins  Hospital  during  the  past  fourteen  years,  comparing  these 
results  with  the  previous  hospital  records,  which,  in  many  instances, 
are  fairly  complete.  This  proceeding  appealed  to  me  the  more 
because,  so  far  as  I  know,  it  has  never  been  previously  attempted. 
With  this  end  in  view,  I  sent  out  letters  to  all  patients  who  had  had 
typhoid  fever  in  the  wards  of  the  hospital  since  its  opening  in 
1889 — over  1400  in  all.  In  the  majority  of  instances,  as  might  have 
been  expected,  the  letters  failed  to  reach  their  destination  and  were 
returned,  but  183  patients  presented  themselves  for  examination. 


Op.  cit.,  1885.  -  Localizations  angiocardiaques  de  la  fievre  typhoide,  Paris,  1890,  4°. 
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The  majority  of  these  patients  were  examined  at  the  hospital  be- 
tween 3  and  5  o'clock  on  Sunday  afternoons.  About  30  })er  cent, 
of  the  cases  were  studied  in  the  Out-patient  Department  between 
the  hours  of  10  and  12  in  the  morning.  The  measurements  of  the 
heart,  the  record  of  the  pulse,  and  the  estimations  of  the  blood 
pressure  were  made  in  the  recumbent  posture  for  comparison  with 
the  hospital  records. 
Age  and  Date  of  Attack. 

The  ages  of  the  patients  varied  between  three  and  sixty-nine 
years,  while  the  periods  which  had  elapsed  between  the  discharge 
from  the  hospital  and  the  subsequent  examination  ranged  from 
one  month  to  thirteen  years.  In  all  cases  the  patient  was  ques- 
tioned as  to  the  maladies  from  which  he  might  have  suffered  since 
his  discharge  from  the  hospital.  The  following  table  will  show  the 
period  of  time  which  had  elapsed  between  the  discharge  from  the 
hospital  and  the  subsequent  examination  of  the  patients: 

Table  T. 

showing  the  length  of  time  which  had  elapsed  between  the  discharge  of  the  patient  from 
the  hospital  and  hi5  subsequent  examination. 
Months.  Years. 


1-61       e-12  1        2        3        4        5        6        7        8        9        10        11        12        13 

22  26  18      20      23      21      11       13      11       8        6  2  0  1        1  =  182 

Pulse. 

(a)  Rate.  ^lost  of  the  patients  at  the  time  of  their  examina- 
tion had  already  rested  for  some  little  period  of  time  after  their 
arrival  at  the  hospital.  In  a  large  proportion  of  the  cases,  how- 
ever, there  was  a  manifest  nervousness;  no  more,  probably,  than 
'-  common  on  the  examination  of  any  one  under  similar  circum- 

;inces;  perhaps  a  trifle  less,  inasmuch  as  the  patients  were  for  the 
most  part  old  friends. 

The  following  table  shows  the  rate  of  the  pulse  in  182  cases: 

Table  II. 

/    Rate  of  the  pulse  per  minute. 
50-€0    60-70    70-80    80-90    90-100    100-110    llO-liO    120-130    Not  noted.    Total. 
1  17  42  50  26  23  8  R  17  182 

In  this  table  it  will  be  seen  that  in  110  instances,  or  60.4  per  cent. 
of  the  cases,  the  pulse  ranged  between  60  and  90.  In  16  instances, 
r  8.7  per  cent.,  it  was  above  110. 

(6)  Regularity.  In  30  instances  irregularity  of  the  pulse  was  noted ; 
four  of  these  were  cases  in  which  the  rate  was  not  recorded. 

Of  the  cases  in  which  the  pulse  was  over  90,  irregularity  was  noted 
in  18.3  per  cent. 

Of  the  cases  in  which  the  pulse  was  under  90,  irregularity  was 
"l)served  in  12.7  per  cent. 

(c)  Intermittence.  In  only  3  instances  was  the  pulse  distinctly 
mtermittent.    One  of  these  was  a  well-marked  case  of  hypertrophy 

'  There  were  bat  three  caaes  seen  under  three  months  from  the  time  of  discbarge. 
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with  mitral  insufficiency.    There  were  2  cases  in  which  a  strikingly 
collapsing  character  of  the  pulse  was  noted.     In  each  of  these  in- 
stances an  aortic  diastolic  murmur  was  present. 
Blood  Pressure. 

In  165  of  these  cases  the  systolic  blood  pressure  was  taken  by 
means  of  the  Riva-Rocci  apparatus.  This  proceeding  was  made 
the  last  step  in  the  examination,  in  order  that  the  patient  might 
be  in  as  placid  a  condition  as  possible.  The  estimations  were 
repeated  several  times  until  constant  readings  were  obtained.  The 
band  was  always  placed  around  the  middle  of  the  upper  arm,  right 
or  left. 

The  results  of  these  estimations  are  indicated  in  the  following 
table  : 

Table  III. 

Showing  the  averages  of  the  systolic  blood  pressure  in  165  old  typhoids  arranged  by  age 

according  to  decades. 

1-10  10-20  20-30  30-40  40-50  50-60  60-70 

112.4  mm.    135.2  mm.   153.5  mm.   161.5  mm.   170.2  mm.   179.6  mm.   215  mm. 

(5  cases.)    (39  cases )   (58  cases.)   (44  cases.)   (15  cases.)   (3  cases.)    (lease.) 

Struck  by  the  high  averages  of  the  systolic  blood  pressure  in  this 
group  of  cases,  I  sought  for  statistics  with  which  these  figures  might 
be  compared,  but  soon  found  that  it  would  be  necessary,  in  order 
to  reach  a  fair  conclusion,  to  make  myself  a  series  of  observations 
upon  normal  individuals  under  conditions  as  similar  as  might  be. 
I  have,  therefore,  in  the  last  several  months  made  276  estimations 
of  the  blood  pressure  in  presumably  healthy  individuals.  These 
observations  were  made  upon  physicians,  nurses,  and  employes  of 
the  hospitals,  friends  of  patients,  healthy  children  in  several  different 
asylums  and  schools,  and  upon  various  of  my  own  friends.  I  did 
not  allow  myself  to  record  the  blood  pressure  of  any  patient,,  surgical 
or  medical,  no  matter  what  his  complaint.  The  records  were  taken 
between  the  hours  of  3  and  5  in  the  afternoon  or  between  10  a.m. 
and  1  P.M. ;  in  other  words,  several  hours  after  a  meal.  They  were 
all  taken  in  the  recumbent  posture,  sufficient  time  being  taken  to 
allow  the  individual  to  recover  from  the  preliminary  nervousness; 
that  is,  under  conditions  similar  to  those  employed  in  making  the 
observations  upon  the  previous  group  of  patients.  The  averages  of 
this  table,  which  may  be  seen  upon  Chart  I.,  show  a  distinctly  and 
uniformly  lower  blood  pressure  than  in  the  old  typhoids. 

Table  IV. 

Showing  the  averages  of  the  systolic  blood  pressure  in  276  healthy  individuals  and  165  old 
typhoids  arranged  according  to  age  by  decades. 
Old  typhoids. 
20-30  30-40  40-50  50-60  60-70 

153.5  mm.        161.5  mm.        170.2  mm.        179.6  mm.        215  mm. 
(58  cases.)       (44  cases )       (15  cases.)        (3  cases.)  (1  case.) 

Healthy  individuals. 
136.9  mm,        140.8  mm.        142.2  mm.        154  8  mm.        180  mm 
(89  cases.)       (37  cases.)        (20  cases.)        (5  cases.)        (1  case.) 


.     1-10 

10-20 

112.4  mm. 

135.2  mm. 

(5  cases.) 

(39  cases.) 

104.0  mm. 

128.7  mm. 

(37  cases.) 

(87  cases.) 
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Inasmuch  as  all  observers  agree  that  the  average  blood  pressure  is 
slightly  lower  in  women  than  in  men,  it  may  be  well  to  note  that  the 
proportion  of  women  was  higher  among  the  old  t\-phoids  than  among 
the  cases  from  which  the  control  table  was  constructed,  the  exact 
figures  being  38.7  per  cent,  for  the  old  typhoids  and  33.3  j^er  cent, 
for  the  norrnal  cases. 

Chart  I. 

Showing  avkrages  of  thb  systouc  blood  pbessure  is  165  old  typhoids  and  n*  276 

HEALTHY  INDITIDITALS  ABRAXGKD    ACCORDING  TO  AGE  BY  DECADES. 
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On  the  other  hand,  more  of  the  normal  cases  were  examined  dur- 
ing the  morning  hours  than  of  the  old  typhoids,  the  percentage  being 
40.5  per  cent,  to  30.3  per  cent. 


I 
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A  closer  analysis  of  the  figures  upon  which  these  tables  are  based 
reveals  the  fact  that  among  the  old  ty])hoids  there  were  54  cases  in 
which  the  blood  pressure  was  above  160;  this  group  comprises  over 
50  per  cent,  of  the  cases  over  thirty  years  of  age. 

In  the  much  larger  number  of  observations  upon  healthy  indi- 
viduals there  were  but  10  such  cases,  6  of  which  gave  a  history  of 
preceding  serious  infectious  disease,  while  in  1  there  was  a  good 
suspicion  of  alcoholism.  Of  the  54  old  typhoids,  in  but  17  was  a 
similar  history  obtainable. 


Chart  II. 
Showing  the  averages  of  the  systolic  bi.ood  pressure  in  old  typhoids  and  in  normal 
individuals  from  whom  all  cases  with  a  history  of  serious  infectious  disease  ok 
alcoholic  habits  have  been  excluded. 

1-10  10-20  20-30  30-40  40-50  50-60 


220  mm. 


210  mm, 


200  mm. 


190  ram, 


180  mm 


170  mm. 


160  mm. 


150  mm. 


60-70 


130  mm, 


120  mm. 


110  mm. 
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OLD                 113.2 

TYPHOIDS        (4  CASES) 

134.9 

(28  cases) 

152.2 
(32  CASES) 

169.9 

(2+  CASES) 

168.7 

(8  CASES) 

183.5 

(2  cases) 

215 

(l  CASE) 

HEALTHY          105.5 
INDIVIDUALS    (32  CASES) 

128.3 
(62  CASES) 

135.1 

(62  CASES) 

139.8 

(U  CASES^ 

145.2 

(11  CASES) 

156.2 

(4  CASES) 

180 

(1  CASE) 
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The  highest  record  of  blood  pressure  among  the  cases  in  healthy 
individuals  was  180,  and  that  in  a  woman  aged  sixty  years,  while 
among  the  old  typhoids  there  were  27  cases  in  which  the  pressure  was 
above  180,  a  number  of  which  were  striking  examples  of  hyper- 
tension, 10  showing  a  record  of  200  or  above. 

It  might  be  objected  that  to  ascribe  this  difference  between  the 
two  curves  to  changes  dependent  upon  the  preceding  typhoid  fever 
would  be  a  rash  conclusion,  inasmuch  as  a  great  number  of  other 
influences  must  have  come  into  play,  while  the  number  of  cases 
studied  is  too  small  to  justify  positive  conclusions.  In  order  to 
rule  out  some  of  these  disturbing  influences,  I  have  prepared  a 
table  in  which  I  have  eliminated  from  each  list  all  those  cases  in 
which  a  history  of  scarlet  fever,  diphtheria,  acute  rheumatism, 
pneumonia,  erysipelas,  smallpox,  syphilis  or  alcoholic  habits  could 
be  obtained.  This  table,  which  is  represented  graphically  on  Chart 
II.,  shows  essentially  the  same  relation  between  the  two  curves: 


Table  V. 

Showing  the  averages  of  the  blood  pressure  in  old  typhoids  and  normal  individuals,  from 
which  all  cases  with  a  history  of  serious  infectious  disease  or  alcoholic  habits  have  been 
excluded. 

Old  typhoids. 


1-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

113.2  mm. 

134.9  mm. 

152.2  mm. 

169.9  mm. 

168.7  mm. 

183.5  mm. 

215  mm. 

(4  cases.) 

(28  cases.) 

(32  cases.) 

(24  cases.) 

(8  cases.) 

(2  cases.) 

(1  case.) 

Healthy  individuals. 
105.5  mm.        128.3  mm.        13.5.1mm.        139.8  mm.        145.2  mm.        156.4  mm.        180  mm. 
(32  cases.)       (62  cases )       (52  cases.)       (19  cases.)       (11  cases.)        (4  cases.)         (lease) 

The  average  of  the  observations  upon  healthy  individuals  is  about 
2  mm.  le.ss  than  in  the  uncorrected  list.  That  of  the  typhoid  obser- 
vations is  practically  unchanged.  The  alteration  in  the  typhoid 
curve  on  the  chart  arranged  by  decades,  due  to  the  higher  figures 
in  the  30-40  column,  emphasizes  the  fact  that  the  number  of  cases 
is  still  too  small  to  allow  of  the  construction  of  final  charts. 

P.VLPABILITY  OF  THK  R.\DIAL  ArTERIES. 

Note  was  also  made  of  the  palpability  of  the  radial  arteries.  In 
order  to  obviate  the  common  confusion  arising  from  a  full  vessel  or 
engorgement  of  the  venae  coraitantes,  the  blood  was  milked  out 
of  the  artery  and  veins  witli  the  fingers  of  both  hands,  the  tense 
tissues  relaxed,  while  with  a  third  finger  an  attempt  was  made  to 
feel  the  empty  ve.s.sel.  The  following  table  will  show  the  results  of 
observations  on  181  old  typhoids: 
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Table  VJ. 

Showing  the  palpability  of  the  radial  arteries  in  181  cases  arranged  by  age  according 

to  decades. 

Age.                 •                  Cases.  Not  palpable.  Palpable.  ^^^  ^^^^-  °^ 

palpable  vessels. 

1-10 5  5  0  0 

10-20 42  30  12  28.5 

20-30 62  29  33  .=J3.2 

30-40 54  25  29  53.7 

40-50 14  7  7  50 

50-60 3  0  3  lOO 

60-70 1  1  0  0 

A  glance  at  these  figures  reveals  the  striking  fact  that  over  50  per 
cent,  of  our  cases  above  twenty  years  of  age  showed  palpable  radial 
arteries.    In  2  instances  in  which  the  radials  were  not  palpable,  1  the 

Chart  III. 
Showing  the  percentages  of  palpability  or  the  kadial  arteries  in  old  rypHoins  and 

IN   HEALTHY  INDIVIDUALS  ARRANGED  ACCORDING  TO  AGE  BY  DECADES. 
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28.5$^ 

(42  CASEa) 
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(62  CASES) 

30.4^ 

(186  CASES) 
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(5*  CASES) 

255J 
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case  of  a  man  aged  twenty- five  years,  and  1  that  of  a  woman  aged 
forty-seven  years,  one  or  the  other  of  the  temporal  arteries  was  dis- 
tinctly thickened.  In  general,  I  have  in  these  studies  been  impressed 
with  the  irregularity  in  the  distribution  of  the  sclerotic  processes  in 
peripheral  vessels.  It  is  by  no  means  unconmaon  to  find  one  radial 
or  temporal  distinctly  thickened  or  tortuous,  while  the  other  is 
apparently  unaffected. 

A  comparison  of  the  observations  recorded  in  this  table  with 
those  made  upon  the  patients  while  in  the  hospital  is  of  little  value, 
in  view  of  the  fact  that  a  definite  note  as  to  the  palpabihty  of  the 
radials  was  made  in  but  48  cases.  These  figures,  which  were  even 
more  striking  than  the  high  averages  of  blood  pressure,  could,  it 
seemed  to  me,  be  fairly  compared  only  with  a  similar  series  of 
observations  made  by  myself  upon  supposedly  healthy  individuals 
who  had  not  suffered  from  tj'phoid  fever.  Within  the  last  several 
months,  accordingly,  I  have  examined  the  radials  and  temporals 
of  421  individuals  who  have  never  had  tj^phoid  fever.  The  accom- 
panying table,  illustrated  on  Chart  III.,  shows  a  comparison  of  the 
percentages  of  palpable  radials  arranged  by  decades  in  our  old 
typhoids  and  in  healthy  individuals: 

Table  VII. 

Showing  Uie  percentages  of  palpability  of  the  radial  arteries  in  old  typhoids  and  in 

healthy  individuals  arranged  according  to  age  by  decades.; 

Old  typhoids. 

20-30  30-V>  40-50  50-60  6&-70 

53.2^  53.7 «{  50^  100^  0^ 

(62  cases.)       (54  cases.)       (14  cases.)        (3  cases.)        (1  case.) 

Healthy  individuaU. 
20.4  ;i  25^  22  if  42.8^  80^ 

(86  cases.)       (61  cases.)       (27  cases.)        (7  cases.)        (5  cases.) 

By  these  figures  it  appears  that  between  the  ages  of  ten  and  fifty 
years  46.8  per  cent,  of  the  old  t^-phoids  showed  palpable  vessels  as 
compared  with  17.6  per  cent,  of  the  normal  cases. 

I  have  also  prepared  comparative  tables,  as  in  the  case  of  the 
records  of  blood  pressure,  based  upon  an  analysis  of  those  cases  only 
in  which  a  history  of  serious  infections  x)r  of  habits  which  might 
induce  arteriosclerosis  was  wanting.  This  table  is  illustrated  by 
rhart  IV. 

Table  VIIL 
Showing  the  percentages  of  palpability  of  the  radial  art«ries  in  old  typhoids  and  in  healthy 
individuals  from  which  all  cases  giving  a  history  of  serious  infecaons  or  alcoholism  have  been 
exclnded. 

Old  typhoids.  " 

1-10  10-20  20-30  30-40  40-50  50-60  60-70 

0'>  22.5:*  54.2;.  62.9 -i  57.1  >  100;.  0<t 

^4  cases.)      (31  cases.)        (35  cases.)       (27  cases.)        (7  cases.)         (2  cases.)        (lease.) 

Healthy  individuals. 

0>  12y  21.3;.  22.2  jt  18.7^  3S.8)t  75  > 

32  cases.)     (70  cases.;       (103  cases.)      (27  caaea.)      (16  cases.)        (6  cases.)       (4  cases.) 


1-10 

10-20 

OjJ 

28.5  "i 

(5  eases.) 

(42  cases.) 

OH 

6.1-. 

(^  eases.) 

(98  cases.) 
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As  in  the  case  of  the  observations  upon  the  blood  pressure,  the 
total  average  is  slightly  lower  among  the  healthy  individuals — 
15.1  per  cent.  :  17.5  per  cent.  Among  the  typhoids  the  average 
palpabihty  of  the  vessels  in  this  list  varies  but  Httle  from  that  in  the 
previous  table — 45,7  per  cent,  :  46,1  per  cent. 
Heart. 

Position  of  the  Apex.  IVIeasurements  of  the  distance  of  the 
apex  of  the  heart  from  the  median  line  were  made  in  180  of  the 
old  typhoids.  The  average  distance  of  the  apex  from  the  median 
line  as  determined  by  palpation,  percussion,  and  auscultation  in 
individuals  between  the  ages  of  twenty  and  fifty  years  was  9.12  cm. 

Similar  measurements  made  in  102  of  these  cases  on  admission 
to  the  hospital  showed  an  average  of  8.7  per  cent. 


Chart  IV. 
Showing  the  percentages  of  palpability  of  the  radial  arteries  in  old  typhoids  and 
in  healthy  individuals  after  the  removal  from  each  list  all  cases  in  "which  there  is 
a  history  op  severe  infectious  disease  or  of  alcoholic  habits. 
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05^ 
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(81  CASES) 
(70  cases) 
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(35  CASES) 
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(103  CASES) 
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(27  CASES) 
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(27  CASES) 
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The  following  table  shows  the  averages,  arranged  according  to 
age  by  decades,  of  102  cases  which  were  examined  on  admission  to 
the  hospital,  side  by  side  with  the  records  of  those  examined  later: 

Table  IX. 

Showing  the  average  distance  of  the  cardiac  apex  from  the  median  line  in  102  cases  of 

typhoid  fever  on  admission  to  the  hospital,  and  of  180  cases  examined  later. 

Old  typhoids. 


1-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

6.3  cm. 

7.7  cm. 

8  9  cm. 

9.1  cm. 

9.8  cm. 

9.5  cm. 

12  cm. 

(5  cases.) 

(41  cases.) 

(63  cases.) 

(52  cases.) 
Daring  attack. 

(15  cases.) 

(3  cases.) 

(lease.) 

5.7  cm. 

6.6  cm. 

8.5  cm. 

8.5  cm. 

9.6  cm. 

(5  cases.) 

(36  cases.) 

(38  cases.) 

(14  cases.) 

(9  cases.) 

It  will  be  noted  that  the  average  measurements  in  the  old  typhoids 
are  slightly  but  constantly  larger  than  in  the  cases  examined  on 
admission  to  the  hospital.  Though  this  difference,  as  shown  by 
the  table,  is  trivial,  it  should,  perhaps,  be  borne  in  mind  that  there 
is  not  infrequently  in  typhoid  fever  a  slight  dilatation  of  the  heart, 
and  that  most  of  these  examinations  were  made  when  the  fever  was 
well  under  way. 

Inasmuch  as  46  of  these  ca.ses  entered  the  hospital  when  they  were 
under  twenty  years  of  age,  that  is,  at  a  time  when,  in  many  instances, 
they  had  not  attained  full  development,  it  seemed  wise  to  investigate 
the  position  of  the  apex  in  individuals  over  twenty  years  at  the  time 
of  their  admis.sion,  where  notes  had  been  made  both  in  the  hospital 
and  subsequently.  There  were  59  such  cases.  At  the  time  of  admis- 
sion the  average  distance  of  the  apex  from  the  median  line  was 
8.82  cm.;  subsequently  it  was  9.14  per  cent.,  a  slight  difference,  but 
one  which  corresponds  closely  with  the  larger  averages. 

Extent  of  the  Cardiac  Dulness  to  the  Right.  In  158  cases  ex- 
amined by  myself  a  note  was  made  as  to  the  extent  of  the  cardiac 
dulness  to  the  right  of  the  midsternal  line.  The  average  distance 
for  each  decade  is  shown  in  the  following  table : 

Table  X. 

Showing  the  average  extent  of  the  cardiac  dulness  to  the  right  of  the  midsternal  line 

in  158  old  typhoids  arranged  according  to  age  by  decades. 

1-10  10-20  20-30  30-40  40-50  50-60  60-70 

2.4  cm.  3.12  cm.  3.45  cm.  3.39  cm.  3.47  cm.  3.4  cm.  5  cm. 

(3  08868.)        (36  cases.)       (54  cases.)       (47  cases.)        (Meases.)       (3  cases.)       (lease.) 

The  greatest  extent  of  dulness  to  the  right  of  the  median  line 
among  these  cases  was  5  cm.,  in  a  man  with  dilated  heart  and  mitral 
insufficiency. 

In  but  1  case,  that  of  a  man  aged  thirty  years,  was  no  dulness  to 
the  right  to  be  made  out.  This  case  accounts  in  great  part  for  the 
slightly  lower  average  in  the  fourth  decade. 
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There  is  nothing  remarkable  about  these  figures,  which  are, 
indeed,  a  trifle  smaller  than  those  given  by  Riess/ 

Heart  Sounds,  In  the  Hospital.  In  170  of  these  cases  in  which 
notes  with  regard  to  the  condition  of  the  heart  sounds  were  made 
in  the  hospital,  murmurs  were  noted  in  39  instances,  or  29  per  cent. 
In  31  cases  the  murmur  was  a  soft  systolic  blow  heard  at  the  apex, 
and  only  once  was  the  sound  transmitted  to  the  axilla.  In  a  number 
of  cases  this  murmur  was  heard  only  on  admission  or  at  the  height 
of  the  disease,  disappearing  with  convalescence.  In  5  of  these  31 
cases  the  pulse  in  the  hospital  was  above  140,  one  case,  however, 
being  under  fifteen  years  of  age. 

On  Later  Examination.  Notes  on  the  heart  sounds  were  made  in 
all  but  2  of  the  183  old  typhoids.  88,  or  48.6  per  cent.,  of  these  cases 
showed  murmurs.  In  all  of  thes'e  the  murmurs  were  systolic, 
although  in  2  instances  an  aortic  diastolic  murmur  was  heard  in 
addition,  and  in  one  case  a  doubtful  mitral  presystolic. 

In  only  38  cases  was  the  systolic  murmur  audible  at  the  apex.  In 
the  majority  the  murmur  was  a  soft  blow,  with  its  maximum  in- 
tensity at  the  base  of  the  heart,  in  the  pulmonic  or  aortic  area. 

In  1 1  cases  an  apex  systolic  murmur  was  transmitted  to  the  axilla, 
and  in  7  was  audible  also  in  the  back.  In  7  cases  the  symptoms 
justified  the  diagnosis  of  mitral  insufficiency  (Nos.  9921,  10,704, 
10,714,  31,173,  17,636,  28,249,  36,210).  One  further  case  (20,507), 
an  instance  of  aortic  insufficiency,  showed  also  evidences  of  mitral 
incompetency.  In  one  case  (32,037)  there  were  signs  suggesting 
mitral  stenosis. 

In  2  instances  aortic  diastolic  murmurs  were  heard  in  cases  which 
had  previously  shown  no  evidence  of  cardiac  trouble  (39,371,  26,507). 
One  of  these  individuals,  who  was  examined  nearly  four  months 
after  discharge  from  the  hospital,  was  seen  again  five  months  later, 
at  which  time  the  diastolic  murmur  had  entirely  disappeared  and 
the  size  of  the  heart  had  slightly  diminished.  This  case  must  prob- 
ably be  regarded  as  one  of  functional  insufficiency,  due  to  relaxation 
of  the  aortic  ring. 

Reduplication  of  the  First  Sound.  In  14  of  the  old  typhoids  a 
reduplication  of  the  first  sound  at  the  apex  or  tricuspid  area  was 
observed.  One  of  these  was  a  case  of  well  marked  hypertrophy, 
with  mitral  insufficiency;  another  was  a  case  of  Graves'  disease, 
with  high  arterial  tension.  In  general,  it  was  noted  that  the  arterial 
tension  in  cases  showing  reduplication  of  the  first  sound  was  high, 
the  average  pressure  being  164.9.  In  3  cases  the  pressure  was  above 
200.  In  only  one  of  these  reduplications  did  it  seem  possible  to 
determine  the  cause  of  the  split  in  the  first  sound.  In  this  case  it 
was  clearly  due  to  delay  in  the  closure  of  the  tricuspid  valve. 

1  Sahli.  I^hrbuch  der  klinischen  Untersuchungsmethoden,  Leipzig  u.  Wien,  8  Auflage, 
1901,  8°,  p.  165. 
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Reduplication  of  the  Second  Sound.  In  82  of  the  old  typhoids 
there  was  a  reduplication  of  the  second  sound.  This,  in  every  in- 
stance but  one,  was  audible  at  the  base  and  usually  limited  to  the 
pulmonic  area.  In  73  cases  the  redupUcation  was  clearly  dependent 
upon  delay  in  the  closure  of  the  pulmonic  valves.  The  reduplications 
were  usually  sHght  and  heard  only  at  the  end  of  inspiration — cases 
such  as  would  fall  into  Galli's^  class  of  "  reduplications  of  the  first 
grade."  In  10  cases,  however,  the  reduplication  was  heard  through- 
out the  entire  cycle. 

The  proportion  of  reduplications  is  not  far  from  that  observed  by 
Galli,  who,  in  his  120  carbineers,  found  19  per  cent,  of  such  redu- 
plications in  the  morning,  40  per  cent,  at  noon,  56  per  cent,  in  the 
afternoon. 

The  blood  pressure  of  these  cases  was  slightly  l)elow  the  general 
average  for  the  old  typhoids  of  the  same  decades — 148.3  :  152. 

Accentuation  of  the  Second  Sound.  Out  of  161  cases  in  which  the 
relative  accentuation  of  the  aortic  or  pulmonic  second  sounds  was 
noted,  the  pulmonic  second  was  accentuated  in  82,  or  50.9  per  cent. 
The  follo\sang  table  will  show  the  relative  percentages  of  accentua- 
tion of  the  second  aortic  sound,  arranged  according  to  decade: 

Table  XI. 

Showing  tbe  percentage  of  cases  in  each  decade  in  which  the  aortic  second  sound 
was  accentuated. 

1-10  10-30  20-30  30^M)  40-50  50-60  60-70 

•20^  30.3;(  48.2<(  44.6 «  46.6^  100<  100^ 

(5  cases.)       (33  cases.)       (58  cases.)       (47  cases.)       (15  cases.)       (2  cases.)         (1  case.) 

Compared  with  the  figures  of  Cabot,'  the  percentages  in  the  lower 
decades  are  high,  while  those  above  the  third  decade  are  low.  I  do 
not,  however,  attach  any  great  importance  to  these  figures.  In  using 
the  term  "accentuated"  I  have  intended  to  indicate  that  sound 
which  was  actually  the  louder  of  the  two.  In  a  number  of  instances, 
however,  the  second  aortic  sound,  while  not  apparently  as  loud  as 
the  second  pulmonic,  was  ringing,  liquid,  musical  and  suggestive 
of  high  tension.  Again,  the  study  of  reduplications  of  the  second 
sound,  among  other  things,  proves,  I  think,  clearly  that  in  many 
instances  the  closure  of  the  aortic  valve  plays  the  greater  part  in 
the  production  of  the  loud  sound  which  one  hears  in  the  pulmonic 
area. 
Summary  of  the  General  Analyses. 

To  summarize  the  results  of  these  general  analyses  we  have  found: 

1.   That   our   old    typhoids   show   an    average   blood    pressure 

higher  than  that  observed  in  control  tables  of  normal  subjects  of  the 

same  age  and   under  the  same  conditions,  while  the  individual 

>  Miinch.  med.  Wochenschr.,  1902,  vol.  xlix.  pp.  95, 1005, 1049. 

2  physical  Diagnosis  of  Diseases  of  the  Chest,  2d  ed.,  1903,  8°,  p.  124. 
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records  in  a  considerable  proportion  of   cases  exceed  the  figures 
usually  regarded  as  normal. 

2.  That  in  these  same  cases  the  radial  arteries  are  palpable  with 
much  greater  frequency  than  was  o})served  in  a  series  of  control 
observations  in  individuals  who  had  never  had  the  disease. 

3.  That  there  is  some  evidence  of  cardiac  enlargement,  as  indi- 
cated by  the  results  of  measurements  of  the  distance  of  the  apex 
from  the  median  line  when  compared  with  figures  for  the  same 
decade  resulting  from  observations  made  at  the  time  of  admission 
to  the  hospital. 

4.  That  there  were  among  these  182  old  typhoids  10  instances  of 
cardio- vascular  lesions,  which  had  developed  following  typhoid  fever 
in  the  absence  of  the  ordinarily  recognized  etiological  elements; 
7  cases  of  hypertrophy  with  mitral  insufficiency  (10,704,  10,714, 
31,173,  17,636,  24,675,  28,249,  36,210);^  two  of  aortic  insufficiency 
(39,371,  20,507);  one  of  marked  arteriosclerosis  with  hyper-tension 
in  a  young  man  (17,632). 

In  addition  to  these  cases  there  was  one  instance  of  possible  mitral 

stenosis  (32,037). 

* 

Are  the  more  serious  cardio-vascular  manifestations  during  typhoid 
fever  common  precursors  of  permanent  lesions  f  Is  it  in  cases  pre- 
senting svx;h  symptoms  that  the  grave,  later  changes  develop  f  Is  it 
possible  to  recognize  at  the  time  of  their  origin  the  development  of 
those  processes  which  subsequently  exert  a  permanent  effect  upon  the 
organism  f 

In  order  to  obtain  some  light  upon  these  questions,  it  was  deter- 
mined to  examine  separately  into  the  subsequent  condition  of: 

1.  Those  cases  in  which,  during  the  attack,  extreme  rapidity  of 
the  pulse  was  noted. 

2.  Those  cases  where  irregularity  of  the  pulse  was  observed. 

3.  Those  cases  in  which  an  apical  systolic  murmur  was  heard. 

1.  The  Subsequent  Condition  of  Those  Cases  of  Typhoid 
Fever  in  Which  Extreme  Rapidity  of  the  Pulse  was 
Noted  during  the  Attack. 

Rate  of  the  Pulse:  In  19  cases  a  pulse  of  140  or  above  was  recorded 
during  the  attack.  9  of  these  patients  were  under  twenty  years  of  age 
at  the  time  of  admission.  The  rate  of  the  pulse  in  the  remaining  10 
cases  on  subsequent  examination  shows  no  great  variations  from  the 
general  average.  In  2  instances  the  rate  was  not  noted.  In  one, 
a  case  of  Graves'  disease,  it  was  120;  in  one,  104;  in  one,  92;  and 
in  the  other  5  instances,  or  50  per  cent.,  the  pulse  was  between  68 
and  84. 

Systolic  Blood  Pressure.  Of  the  19  cases  in  which  an  extremely 
rapid  pulse  was  observed  in  the  hospital,  9  who  were  under  twenty 

1  In  one^other  case  (9921)  it  is  well  possible  that  the  typhoid  fever  may  have  been  the  excit- 
ing cause  of  the  condition. 
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years  of  age  have  been  omitted  from  the  Ust ;  it  is  easily  conceivable 
that  in  individuals  under  twenty  years  a  pulse  of  140  may  not  repre- 
sent the  same  conditions  as  a  pulse  of  that  rate  at  a  later  age.  Of 
the  remaining  10  cases,  varying  in  age  from  twenty-two  years  to 
fifty-three  years,  the  average  systolic  pressure  was  166.8.  The 
general  average  of  the  old  typhoids  for  these  decades  was  159.2. 
There  were  among  these  10  cases,  2  with  a  blood  pressure  above 
200,  and  5,  or  50  per  cent.,  with  a  pressure  above  160. 

Palpability  of  the  Radial  Arteries.  In  4,  or  40  per  cent,  of  these 
10  cases,  the  radial  artery  was  palpable.  The  general  average  for 
these  decades  among  the  old  typhoids  was  53.7  per  cent. 

Position  of  the  Apex  of  the  Heart.  In  only  4  of  the  10  cases  were 
measurements  made  during  the  disease.  The  average  distance  of 
the  apex  from  the  median  line  in  these  cases  was  7.37  cm.  In  10 
cases  examined  subsequently  the  average  distance  was  8.48  cm.  In 
the  4  cases  in  which  a  hospital  record  was  made  the  average  distance 
of  the  apex  from  the  median  hue  in  the  later  examinations  was  8.5  cm. 
If  we  compare  these  figures  with  the  average  of  the  measurements 
on  admission  to  the  hospital — 8.82 — and  the  average  for  the  old 
typhoids — 9.14 — we  find  that  they  are  lower  in  both  instances.  The 
difference,  however,  between  the  measurements  during  the  disease 
and  later  is  greater  in  the  smaller  group. 

Extent  of  the  Cardiac  Dulness  to  the  Right.  In  none  of  these  10 
cases  were  measurements  of  the  cardiac  dulness  to  the  right  made 
during  the  fever.  The  average  extent  of  dulness  to  the  right  of  the 
median  line  on  subsequent  examination  was  3.61,  or  slightly  more 
than  the  total  average  for  the  same  decades — 3.44. 

In  review,  then,  we  have  found  that  in  10  cases  over  twenty  years 
of  age  who,  during  their  typhoid  fever,  showed  extreme  rapidity  of 
the  pulse,  there  was  on  subsequent  examination,  an  average  blood 
pressure  somewhat  higher  than  that  observed  in  the  mean  of  the 
whole  165  cases;  the  percentage  of  palpabiUty  of  the  radial  arteries 
was  less;  the  distance  of  the  apex  of  the  heart  from  the  median  line 
was  somewhat  less;  while  the  extent  of  the  dulness  of  the  heart  to 
the  right  of  the  median  fine  was  a  trifle  above  the  general  average. 
The  increase  in  the  size  of  the  heart  during  the  period  sub- 
sequent to  the  illness  was  somewhat  above  the  general  mean.  Two 
cases  showed  distinct  hypertrophy,  with  hyper-tension  (11,331  and 
1 4,675) ;  in  one  of  these  there  was  evidence  of  mitral  insufficiency. 
2.  Subsequent  Condition  of  Those  Cases  in  Which  Irregu- 
larity OF  the  Pulse  was  Noted  during  the  Attack. 

Rate  and  Rhythm  of  the  Pulse.  Irregularity  of  the  heart's 
action  was  noted  in  12  cases  during  the  attack.  In  1  of  these 
the  irregularity  occurred  in  association  with  the  bradycardia  (46) 
of  convalescence.  In  2  cases  irregularity  was  observed  on  the 
subsequent  e.xamination.  In  the  remaining  10  nothing  remarkable 
was  noted  as  to  rate  or  rhytlun  of  the  pulse. 
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The  Systolic  Blood  Pressure.  In  11  of  these  12  cases  the  average 
blood  pressure  on  the  later  examination  was  152.2  mm.,  as  com- 
pared with  the  general  average  of  152  mm.  3  cases  were  under 
fifteen  years  of  age.  If  we  put  aside  these  3  cases  in  which  the 
average  pressure  was  113.3  mm.,  there  are  left  8  cases,  aged  between 
twenty  years  and  forty-two  years,  in  whom  the  average  pressure 
was  166.8  mm.  The  average  pressure  among  the  old  typhoids 
for  these  decades  was  158.6  mm.  In  2  instances  the  pressure  was 
above  200. 

Palpability  of  the  Radial  Arteries.  The  radial  arteries  were 
palpable  in  but  3,  or  27.2  per  cent.,  of  these  cases. 

Position  of  the  Apex.  The  position  of  the  apex  was  noted  in  the 
hospital  in  9  of  these  cases.  In  4,  under  twenty  years  of  age,  the 
average  distance  of  the  apex  from  the  median  line  was  7.12  cm. 
In  5,  over  twenty  years,  the  average  distance  was  8.2  cm.  Of  the 
12  cases  on  the  later  examination,  in  3,  under  twenty  years  of  age, 
the  average  distance  of  the  apex  from  the  median  line  was  6.6  cm. 
In  9,  over  twenty  years,  it  was  8.18  cm.  In  the  4  cases  in  which  a 
hospital  note  was  made  the  average  distance  of  the  apex  from  the 
median  line  on  subsequent  examination  was  8  cm.,  or  0.2  cm.  less 
than  the  average  in  the  hospital. 

Extent  of  Dulness  to  the  Right.  In  none  of  these  cases  was  a 
measurement  made  in  the  hospital  of  the  extent  of  the  cardiac  dul- 
ness to  the  right.  In  11  instances  a  record  was  made  on  the  later 
examination.  In  3  cases,  under  twenty  years  of  age,  the  average 
was  3  cm.    In  8  cases,  over  twenty  years,  the  average  was  3.35  cm. 

Review.  In  the  12  cases  which  in  the  hospital  showed  irregularity 
of  the  pulse,  as  in  the  cases  with  rapid  pulse,  the  blood  pressure, 
on  later  examination,  was  found  to  be  distinctly  higher  than  the 
general  mean  of  the  165  old  typhoids.  On  the  other  hand,  there 
was  no  evidence  of  cardiac  enlargement;  the  distance  of  the  apex 
from  the  median  line  was,  indeed,  less  than  in  the  general  mean, 
or  in  the  same  cases  on  admission  to  the  hospital.  The  percentage 
of  palpability  of  radial  arteries  was  also  lower  than  the  general 
average. 

3.  The  Subsequent  Condition  of  Those  Cases  in  Which  an 
Apical  Systolic  Murmur  was  Noted  during  the  Attack. 

The  Rate  of  the  Pulse.  Of  the  31  patients  in  whom  during 
their  fever  a  systolic  murmur  was  observed,  in  29  the  rate  of 
the  pulse  was  noted  in  the  subsequent  examination.  Twenty-one, 
or  72.4  per  cent,  of  these  cases,  showed  a  pulse  between  76  and 
88.  In  2  instances  the  pulse  was  between  90  and  100;  in  5,  be- 
tween 100  and  110;  and  once  only  120,  a  case  of  Graves'  disease. 
When  these  figures  are  compared  with  the  foregoing  records  for 
the  total  number  of  cases,  it  becomes  evident  that  there  is  no  ap- 
parent tendency  in  this  group  of  cases  to  an  increased  rapidity  of 
the  pulse. 
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PalpahUity  of  the  Radial  Arteries.  In  30  of  these  cases  in  which 
a  note  as  to  the  palpabiUty  of  the  radial  arteries  was  made,  the 
vessel  was  to  be  felt  in  11,  or  36.6  per  cent.,  as  compared  with  the 
general  average  of  46.1  per  cent. 

The  Systolic  Blood  Pressure.  In  28  of  these  31  cases  the  systolic 
blood  pressure  was  taken  in  the  later  examination.  The  average 
of  these  28  cases  was  158.5  mm.,  against  the  general  average  for 
the  total  number  of  cases  of  152.4.  This  higher  average  was  observed 
in  every  decade  excepting  the  first,  in  which  there  was  but  1  case, 
and  the  third,  in  which  there  were  but  4.  In  18  cases,  over  the  age 
of  twenty  years,  the  average  pressure  was  169.2,  as  compared  with 
the  general  average  of  159.6  for  the  same  decades.  In  5  cases  the 
pressure  was  200  mm.  or  above. 

Position  of  the  Apex.  In  22  of  these  cases  the  position  of  the  apex 
was  determined  in  the  hospital,  the  average  distance  from  the  median 
line  being  7.1  cm.  In  30  cases  a  subsequent  note  was  made,  the 
average  being  8.9  cm.  The  former  figures  are  slightly  lower  than 
the  general  average,  the  latter  slightly  higher.  If  we  subtract  from 
this  list  of  cases  those  who  were  under  twenty  years  at  the  time  of 
admission,  the  average  becomes  8.54  cm.  in  11  hospital  'cases, 
against  9.4  cm.  in  19  cases  examined  later.  If  we  further  compare 
only  the  11  cases  in  which  notes  were  made  both  in  the  hospital 
and  later,  the  averages  are,  respectively,  8.54  cm.  and  9.25  cm. 
Comparing  these  figures  with  the  general  hospital  averages  for  the 
same  decades,  8.70  and  9.22,  it  is  evident  that  this  small  group  of 
cases  in  which  systolic  murmurs  were  heard  at  the  apex  during 
their  attacks  showed,  on  later  examination,  measurements  essen- 
tially the  same  as  in  the  general  average,  despite  the  fact  that  at 
the  onset  of  the  disease  the  average  for  these  same  cases  was  sHghtly 
below  the  general  mean. 

Extent  of  Cardiac  Dvlness  to  the  Right.  In  none  of  these  cases 
was  the  dulness  to  the  right  measured  while  the  patient  was  in  the 
hospital.  In  the  subsequent  examinations  a  record  was  made  in 
29  cases,  the  average  extent  of  dulness  being  3.39  cm.,  as  compared 
with  the  total  average  for  all  decades  of  3.35.  9  of  these  patients 
who  were  under  twenty  years  of  age  showed  an  average  measure- 
ment of  3.3  cm.,  as  against  the  general  average  of  3.08,  while  the 
20  cases  over  twenty  years  of  age  showed  an  average  measurement 
of  3.43,  as  compared  with  the  general  average  of  3.44. 

Heart  Sounds.  In  but  2  of  the  31  cases  in  which  a  systolic  apical 
murmur  was  heard  in  the  hospital  was  the  sound  transmitted  to  the 
axilla,  and  in  neither  of  these  instances  were  the  signs  such  as 
might  have  justified  a  diagnosis  of  organic  cardiac  disease. 

On  the  later  examination: 

In  11  instances  the  heart  sounds  were  clear. 

In  1  case  there  was  a  slight  cardio-respiratory  murmur  at  the 
apex. 
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In  6  cases  there  was  a  soft  systolic  murmur  at  the  base,  in  some 
instances  heard  also  over  the  right  ventricle. 

In  13  cases  there  was  a  systolic  murmur  at  the  apex  of  the  heart. 

Of  these  13  cases: 

In  5  the  murmur  was  a  soft  systolic  blow  heard  at  the  apex,  and 
in  3  instances  also  over  the  rest  of  the  cardiac  area.  In  the  2  cases 
where  the  murmur  was  limited  to  the  apex  it  disappeared  in  the 
erect  posture. 

In  5  the  signs  justified  the  diagnosis  of  mitral  insufficiency. 

In  1  there  were  signs  suggestive  of  mitral  stenosis. 

In  1  there  was  marked  arterio-sclerosis,  with  hyper-tension,  and 
a  slight  systolic  murmur  at  the  apex,  tricuspid,  and  pulmonic  areas. 

In  1  there  was  Graves'  disease,  with  a  systolic  murmur  all  over 
the  cardiac  area.  This  condition  was  present  also  at  the  time  of  the 
fever. 

Review.  On  considering  these  figures,  we  find  that  the  31  cases 
in  which  systolic  murmurs  were  observed  during  the  fever  showed, 
on  later  examination,  nothing  remarkable  with  regard  to  the  pulse, 
while  the  palpability  of  the  peripheral  arteries  was  below  the  general 
aversCge  for  the  old  typhoids. 

On  the  other  hand,  the  blood  pressure  was  strikingly  higher  than 
the  general  average,  one-half  of  the  cases  of  extreme  hyper-tension 
(200  mm.  or  above)  being  observed  in  this  small  group.  The  size 
of  the  heart  was  also  increased,  as  compared  to  the  mean  of  our 
observations  upon  the  old  typhoids,  while  the  actual  increase  in 
those  cases  in  which  measurements  were  made  in  the  hospital  and 
later  was  also  greater  than  the  general  average. 

Seven  or  nearly  one-quarter  of  these  cases,  showed,  on  subse- 
quent examination,  evidence  of  organic  cardiac  lesions,  while  another 
case  was  a  striking  example  of  general  arterio-sclerosis,  with  hyper- 
tension, in  a  young  individual. 

*      * 
Among  these  183  cases  there  are  several  which  deserve  special 

attention. 

Case  I.  Hypertrophied  heart;  mitral  insufficiency. — Mrs.  H.  B. 
(Hospital  No.  9921),  aged  forty  years,  was  admitted  to  the  hospital 
on  April  19,  1894,  where  she  passed  through  a  typhoid  fever  of  thirty 
days'  duration,  complicated  with  neuritis  of  the  left  ulnar  nerve. 
The  urine  was  free  from  albumin.  Previously  she  had  been  a  healthy 
woman,  excepting  for  an  attack  of  acute  articular  rheumatism  at  six 
years,  and  three  attacks  since  then.  In  the  hospital  records  it  was 
noted  that  there  was  no  increase  in  the  area  of  cardiac  dulness;  that 
the  sounds  were  clear  at  the  apex.  The  highest  recorded  pulse  was 
116. 

On  January  5, 1903,  the  patient  reported  for  examination  in  answer 
to  my  letter.    She  had  had  no  illness  since  leaving  the  hospital.    She 
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had,  however,  complained  of  late  of  being  somewhat  short  of  breath 
on  exertion.  The  pulse  was  22  to  the  quarter,  regular,  of  good  size, 
rather  long  duration.  The  radial  artery  was  just  palpable;  temporals 
not  prominent.    Systolic  blood  pressure,  200  mm. 

Heart.  Point  of  maximum  impulse  in  the  fifth  space  10  cm.  from 
the  midsternal  line.  Dulness  extends  4  cm.  to  the  right  of  the  mid- 
sternal  line.  xA.t  the  apex  the  first  sound  is  replaced  by  a  well-marked 
blowing  systolic  murmur;  the  second  is  clear.  The  murmur  is  heard 
distinctly  throughout  the  axilla  and  in  the  back.  It  is  audible  also 
in  the  tricuspid,  pulmonic,  and  aortic  areas,  over  the  manu- 
brium, and  in  the  carotids.  The  aortic  second  sound  is  sharp,  though 
scarcely  as  sharp  as  the  second  pulmonic,  which  is  accentuated. 
There  are  one  or  two  reduplications  of  the  second  sound  in  the 
pulmonic  area  at  the  end  of  each  inspiration,  the  second  part  of  the 
split  sound  being  accentuated.  This  reduplication  is  occasionally 
heard  in  the  aortic  area,  where  the  accented  part  is  clearly  the  first. 

In  this  case  it  is  possible  that  a  valvular  lesion,  though  not  evident 
at  the  period  when  she  was  in  the  hospital,  may  have  dated  from 
her  preceding  attacks  of  rheumatism. 

Case  II.  Moderate  hypertrophy  of  the  heart;  mitral  insuffi- 
ciency.— ^E.  T.  E.  (Hospital  No.  10,704),  aged  twenty-five  years, 
entered  the  hospital  on  August  23,  1894,  where  he  passed  through 
a  typhoid  fever  of  very  moderate  intensity  and  without  complica- 
tions beyond  albuminuria,  with  granular  casts,  and  some  epithelium. 
He  had  had  measles,  scarlet  fever,  and  mumps  as  a  child;  no  venereal 
history;  used  alcohol  in  moderation.  The  note  on  the  heart  states 
that :  "The  point  of  maximum  impulse  is  in  the  fourth  space,  a  little 
inside  the  mammillary  line.  Relative  dulness  not  increased  to  the 
right.  Pulse  slow,  of  good  volume  and  tension.  Sounds  clear,  of 
normal  relative  intensity."    No  further  note  was  made  on  the  heart. 

On  January  18,  1903,  the  patient  returned  for  examination.  He 
had  been  well  since  discharge.  He  was  rather  flushed  and  excited; 
pulse,  24  to  the  quarter,  of  good  size,  duration  fair;  vessel  wall  just 
palpable.  Brachial  pulse  visible  at  the  bend  of  the 'elbow,  and  tem- 
porals visible,  but  not  especially  thickened.  Blood  pressure,  180  mm. 

Heart.  Impulse  marked  in  the  third  and  fourth  interspaces;  of 
maximum  intensity  in  the  fifth  interspace  in  the  mammillary  line 
10.5  cm.  from  the  midsternal  line.  Dulness  extends  3.2  cm.  to  the 
right  of  the  midsternal  line. 

At  the  apex  the  first  sound  is  prolonged  and  followed  by  a  soft 
systolic  murmur,  which  is  heard  throughout  the  axilla;  second  clear. 
In  the  tricuspid  area  the  sounds  are  clear  and  sharp.  In  the  pul- 
monic area  the  first  sound  is  prolonged  and  continued  into  a  slight 
systolic  murmur;  the  second,  loud  and  sharp.  The  murmur  is  also 
heard  in  the  aortic  area,  over  the  manubrium  and  in  the  carotids. 
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Occasionally  a  very  slight  reduplication  of  the  pulmonic  second 
sound  is  to  be  heard  at  the  end  of  inspiration.  In  the  erect  posture 
a  soft  systolic  souffle  is  well  heard  in  the  left  back,  though  audible 
at  the  apex. 

There  may  be  some  question  as  to  the  existence  of  mitral  insuffi- 
ciency in  this  case,  but  the  high  tension,  the  rather  large  size  of  the 
heart,  and  the  audibility  of  the  murmur  in  the  left  back  are  sug- 
gestive. 

Case  III.  Hypertrophy  and  dilatation  of  the  heart;  mitral 
insufficiency. — J.  H.  (Hospital  No.  10,714),  aged  sixty-one  years, 
was  admitted  to  the  hospital  on  August  24,  1894,  where  he  passed 
through  a  typhoid  fever  of  seventeen  days'  duration,  of  moderate 
severity.  The  urine  during  the  attack  showed  a  trace  of  albumin, 
hyaline  and  granular  casts.  He  had  had  previously  no  serious  ill- 
nesses; had  used  alcohol  in  moderation.  The  pulse  was  full,  soft, 
regular  in  force  and  rhythm,  92.  Tension  not  increased.  Vessel 
wall  not  thickened. 

Heart.  Apex-beat  in  the  fifth  space,  3  cm.  inside  the  nipple  line. 
The  first  sound  at  the  apex  was  occasionally  followed  by  a  soft 
systolic  puff,  not  transmitted  (cardio-respiratory?).  Sounds  at  the 
base  clear,  of  normal  relative  intensity. 

On  January  18,  1903,  the  patient  returned  to  the  hospital  in 
answer  to  my  letter.  Up  to  a  week  before  he  had  been  fairly  well. 
For  a  week  he  had  been  complaining  of  shortness  of  breath  on 
exertion.  He  was  somewhat  cyanotic,  the  respirations  labored  and 
rather  wheezing.  The  pulse  was  22  to  the  quarter,  of  good  size;  dura- 
tion fairly  good;  vessel  wall  not  palpable.    Blood  pressure,  215  mm. 

Heart.  Point  of  maximum  impulse  neither  visible  nor  palpable. 
By  percussion  and  auscultation  it  was  localized  in  the  fifth  inter- 
space, 12  cm.  from  the  midsternal  line.  Dulness  5  cm.  to  the  right. 
Sounds:  first,  reduplicated  at  the  apex;  second,  clear.  The  redupli- 
cation was  not  clearly  heard  in  the  tricuspid  area.  At  the  base  the 
sounds  were  clear  in  both  the  pulmonic  and  aortic  areas,  the  aortic 
second  sharply  ringing,  greatly  accentuated.  Fine  rales  were  heard 
at  both  bases. 

The  patient  was  admitted  to  the  hospital  on  the  following  day,  at 
which  time  the  apex  was  found  1  cm.  farther  out,  and  a  systolic 
murmur  was  audible  at  the  apex,  transmitted  but  a  short  distance 
outward.  The  sounds  were  feeble  over  the  precordium.  The 
second  sounds  were  clear.  After  rest  in  bed  the  patient  improved 
greatly.  The  fine  rales  cleared  up,  and  eleven  days  later  the  patient 
was  discharged.  The  apical  murmur,  however,  persisted.  The 
blood  pressure  in  bed  was  165  mm.  The  urine  at  first  showed  a 
trace  of  albumin,  which  disappeared  later;  specific  gravity  normal. 


THAYER:   EFFECTS   OF  TYPHOID   FEVER    ON  THE  HEART.      413 

This  was  a  well-marked  case  of  dilatation,  with  mitral  insuffi- 
ciency. 

Case  IV.  Hypertrophy  of  the  heart;  mitral  insufficiency. — A.  B. 
(Hospital  No.  31,173),  a  young  woman  aged  twenty-four  years, 
was  admitted  to  the  hospital  on  July  9,  1900,  where  she  passed 
through  an  attack  of  typhoid  fever  of  forty-six  days'  duration  with- 
out serious  complications.  The  urine  was  at  all  times  free  from 
albumin.  As  a  child  she  had  had  measles,  mumps,  and  scarlet 
fever,  the  latter  followed  by  nephritis ;  the  radial  arteries  were  not 
palpable. 

Heart.  Point  of  maximum  impulse  not  palpable.  Sounds  best 
heard  in  the  fourth  space,  9  cm.  from  the  median  line.  First  sound 
rather  feeble.  The  aortic  second  louder  than  the  second  pulmonic. 
There  was  no  further  note  on  the  heart. 

On  December  22,  1902,  the  patient  returned  for  examination. 
She  had  been  married  and  had  had  one  child  since  discharge.  Since 
the  birth  of  the  child  she  had  not  felt  well. 

Pulse,  shghtly  irregular  in  rhythm,  27  to  the  quarter,  occasionally 
intermittent,  of  moderate  size,  and  good  duration.  The  vessel  wall 
was  not  palpable.    Blood  pressure  170  nmi. 

Heart.  Apex  impulse  in  the  fourth  space,  10  cm.  from  the  median 
line.  Dulness  extended  3  cm.  to  the  right  of  the  median  line.  The 
impulse  was  strong,  rather  snapping,  associated  with  and  apparently 
preceded  by  a  very  sUght  thrill.  "  The  first  sound  at  the  apex  is 
rather  sharp,  followed  by  a  slight  systoUc  murmur.  This  murmur 
is  heard  in  the  axilla  and  faintly  in  the  back;  it  is  a  Uttle  louder 
in  the  tricuspid  area.  In  the  pulmonic  area  there  is  a  loud  systolic 
murmur.  The  second  sound  is  sharp  and  clear,  relatively  accent- 
uated, as  compared  with  the  second  aortic;  no  reduplication.  In 
the  aortic  area  there  is  a  well-marked  systolic  murmur  transmitted 
upward  over  the  manubrium  and  into  the  carotids.  The  second 
sound  is  clear." 

In  this  instance  the  enlargement  of  the  ventricle  and  the  slight 
irregularity  of  the  pulse,  as  well  as  the  transmission  of  the  systolic 
murmur,  all  tend  to  suggest  that  a  true  mitral  insuflficiency  exists. 
The  snapping  character  of  the  first  sound  and  the  slight  sug- 
gestion of  a  palpable  thrill,  although  no  corresponding  murmur 
was  to  be  heard,  are  in  favor  of  the  existence  of  an  actual  valvular 
lesion. 

Case  V.  Mitral  stenosis  and  insufficiency  (f). — A.  S.  (Hospital 
No.  32,037),  a  girl  aged  ten  years,  was  admitted  to  the  hospital  on 
September  3,  1900,  where  she  passed  through  a  typhoid  fever  of 
thirty-four  days'  duration,  complicated  by  cystitis.  The  case  was  of 
moderate  severity,  the  pulse  not  particularly  rapid  at  any  time.    As 
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a  child  she  had  had  measles,  tonsillitis,  and  bronchitis  at  three  years, 
and  again  the  winter  before  entry. 

In  the  hospital  record  it  was  noted: 

"Heart.  Point  of  maximum  impulse  in  the  fourth  space,  6  cm. 
from  the  midsternal  line.  Both  sounds  well  heard  at  the  apex.  Loud 
systolic  murmur  at  the  base.  At  the  apex  the  first  is  accompanied 
by  a  very  faint  systolic  murmur;  the  second  pulmonic,  not  accent- 
uated." 

Later  on  it  was  again  noted  that  there  was  a  faint  systolic  murmur 
all  over  the  precordium,  loudest  in  the  pulmonic  area.  No  note  was 
made  on  the  heart  at  the  time  of  discharge.  The  patient  was  not, 
however,  supposed  to  have  a  cardiac  lesion. 

On  December  22, 1902,  the  patient  returned  for  examination.  She 
had  been  perfectly  well  since  discharge.  The  pulse  was  regular, 
25  to  the  quarter,  of  moderate  size,  and  rather  long  duration.  The 
vessel  wall  was  not  palpable.    Blood  pressure  135  mm. 

Heart.  Apex  visible  and  palpable  in  the  fourth  space,  7  cm. 
from  the  midsternal  line,  just  inside  the  mammillary  line.  Dulness 
2.25  cm.  to  the  right  of  the  median  line.  The  impulse  was  strong, 
rather  prolonged,  preceded  by  a  suggestion  of  a  thrill.  The  first 
sound  at  the  apex  was  prolonged  and  booming.  There  was  a  distinct 
echo  in  the  latter  part  of  diastole,  which  was  almost  loud  enough  to 
be  called  a  true  presystolic  murmur,  having  all  the  characteristics 
of  a  presystolic  murmur  of  slight  degree.  The  first  sound  was  suc- 
ceeded by  a  very  soft,  slight  systolic  murmur,  which  was  heard  in 
the  axilla,  but  not  in  the  back.  Second  sound  well  heard  at  the 
apex.  In  the  tricuspid  area  there  was  a  soft  systolic  murmur  which 
became  louder  as  one  reached  the  pulmonic  area.  The  second  sound 
in  the  pulmonic  area  was  sharp  and  clear.  The  same  murmur  was 
heard  at  the  aortic  orifice  feebly,  but  better  than  in  the  pulmonic 
area;  also  over  the  manubrium  and  in  the  carotids.  At  the  time 
of  the  examination  it  was  noted:  "It  would  seem  that  the  apex 
murmur  (presystolic)  was  doubtless  produced  at  the  time  of  entrance 
of  blood  into  the  ventricle  from  the  left  auricle,  and,  in  all  proba- 
bility, at  the  mitral  valve.  The  case  may  be  one  of  mitral  stenosis, 
though  it  is  not  impossible  that  the  heart  may  be  quite  normal." 

Case  VI.  Hypertrophy  and  dilatation  of  the  heart;  mitral 
insufficiency;  hyper-tension. — M.  Z.  (Hospital  No.  17,636),  a  woman 
aged  forty-three  years,  was  admitted  to  the  hospital  on  October  19, 
1896,  where  she  passed  through  a  typhoid  fever  of  sixty-four  days' 
duration,  without  complications.  The  urine  showed  a  trace  of 
albumin,  and  once  a  hyaline  cast.  She  had  been  previously  a  per- 
fectly healthy  woman,  excepting  for  an  attack  of  typhoid  fever  seven 
years  before  and  for  occasional  pains  in  her  joints,  unassociated  with 
fever  or  swelling.  She  had  had  twelve  children  and  two  miscarriages. 

When  in  the  hospital  it  was  noted  that  at  the  apex  the  first  sound 
was  replaced  by  a  soft  systolic  whiff,  faintly  transmitted  to  the  axilla. 
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The  second  sounds  were  clear.  The  heart's  action  was  rather 
irregular.  The  murmur  could  be  heard  all  over  the  base  of  the 
heart.  The  highest  recorded  pulse  in  the  hospital  was  120.  No 
further  note  was  made  upon  the  circulatory  apparatus.  On  dis- 
charge the  patient  was  considered  to  have  a  normal  heart. 

The  patient  returned  to  the  hospital  on  February  16,  1903,  in 
answer  to  my  letter.  For  two  months  she  had  suffered  from  short- 
ness of  breath,  especially  on  excitement  and  exertion.  This  was 
also  worse  at  night,  so  that  at  times  she  had  to  sit  up  in  bed.  On 
physical  examination  the  pulse  was  26  to  the  quarter,  of  fairly  good 
size;  duration  long;  vessel  wall  not  palpable.  The  blood  pressure 
was  200  mm.    The  urine  was  free  from  albumin. 

"Heart.  Point  of  maximum  impulse  palpable  in  the  fifth  inter- 
space, 9.50  cm.  from  the  median  line.  Dulness  extends  2.75  cm. 
to  the  right  of  the  median  line.  Sounds:  The  first  at  the  apex  is 
followed  by  a  well-marked  blowing  systolic  murmur  heard  faintly 
throughout  the  axilla;  second  clear.  In  the  tricuspid  area  the 
murmur  is  less  marked;  the  second  sound  clear.  In  the  pulmonic 
area  the  first  sound  is  represented  by  a  slight  systolic  murmur; 
the  second  sharp  and  loud.  In  the  aortic  area  the  first  is  followed 
by  a  very  soft  systolic  murmur  heard  over  the  manubrium,  not  in 
the  carotids.  The  second  pulmonic  is  sharper  than  the  second 
aortic.  No  reduplication  of  the  second  sound.  In  the  erect  pos- 
ture the  murmur  persists  at  the  apex,  but  is  not  heard  in  the  back." 
Two  months  later  the  patient  returned  to  the  Out-patient  Depart- 
ment again,  complaining  of  shortness  of  breath.  At  this  time  the 
apex  had  moved  outward  2  cm.,  while  in  other  respects  the  signs 
were  about  the  same. 

Case  VII.  Hypertrophy;  mitral  insufficiency. — B.  W.  (Hos- 
pital No.  24,675),  a  woman  aged  twenty-six  years,  was  admitted 
to  the  hospital  on  September  11,  1898,  where  she  passed  through 
a  long  typhoid  fever,  with  two  relapses,  complicated  with  arthritis 
of  the  ankles.  The  urine  was  free  from  albumin.  The  patient  had 
always  been  healthy  and  had  had  previously  no  serious  illnesses. 
In  the  hospital  the  following  note  was  made  on  the  heart: 

"Heart.  Point  of  maximum  impulse,  fifth  space,  3  cm.  inside 
the  mammillary  line.  At  the  point  of  maximum  impulse  there  is  a 
soft,  blowing  systolic  murmur,  not  traceable  into  the  axilla.  Sounds 
at  base  clear;  of  normal  relative  intensity.  Pulse  regular;  good 
volume;  36  to  the  quarter."  In  several  notes  there  is  no  mention 
of  palpable  radials.  I^ater  it  was  stated  that  the  second  pulmonic 
was  accentuated,  and  that  the  murmur  was  traced  to  the  anterior 
axillary  line. 

The  patient  was  examined  on  March  6,  1903,  five  and  a  half 
years  later.  After  leaving  the  hospital  there  was  another  relapse, 
with  left-sided  femoral  phlebitis.  For  some  time  afterward  there 
was  oedema  of  the  feet.     Otherwise  she  has  been  quite  well.    The 
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pulse  was  80,  regular,  of  fairly  good  size;  long  duration.  Artery  just 
palpable.    Blood  pressure  210  mm, 

"Heart.  Apex  impulse  in  the  fifth  space,  10.5  cm.  from  the  median 
line.  Dulness  extends  3.5  cm.  to  the  right  of  the  midsternum.  At 
the  apex  the  first  sound  is  followed  by  a  systolic  murmur,  which  is 
heard  all  over  the  cardiac  area,  though  best  at  the  point  of  maximum 
impulse;  it  is  transmitted  as  far  as  the  mid-axilla.  In  the  erect 
posture  it  is  still  heard  at  the  apex,  though  with  much  diminished 
intensity.  In  the  back  as  the  patient  sits  up,  it  is  a  question  whether 
at  times  a  faint  suggestion  of  a  murmur  may  not  be  heard.  The 
second  sounds  are  both  strong;  the  second  pulmonic  is  distinctly 
accentuated." 

Case  VIII.  Mitral  insufficiency;  hypertrophy  of  the  heart; — 
E.  R.  (Hospital  No.  28,249),  a  colored  woman  aged  thirty-eight  years, 
was  admitted  to  the  hospital  on  October  24,  1899,  where  she  passed 
through  a  mild  attack  of  typhoid  fever  of  seventeen  days'  duration. 
The  urine  contained  a  trace  of  albumin,  and  hyaline  and  granular 
casts.  As  a  child  she  had  had  measles,  mumps,  and  chickenpox. 
No  other  serious  illnesses. 

In  the  hospital  it  was  noted  that  "the  point  of  maximum  impulse 
is  in  the  fifth  space,  8.5  cm.  from  the  median  line.  Impulse  punc- 
tate, rather  heaving;  slight  suggestion  of  a  thrill  running  up  to  the 
impulse.  At  the  point  of  maximum  impulse  the  first  sound  is  re- 
placed by  a  short  blow,  which  is  preceded  by  a  very  short,  indistinct 
rumbling.  This  latter  is  to  be  heard  above  and  outside  the  point  of 
maximum  impulse.  The  systolic  murmur  is  heard  over  the  base. 
The  second  pulmonic  is  slightly  accentuated  and  clear.  The  aortic 
second  sound  is  clear."  No  note  as  to  the  palpability  of  the  radial 
arteries.  About  two  weeks  before  discharge  it  was  noted  that  there 
was  a  systolic  murmur  at  the  apex  and  pulmonic  areas,  but  on  dis- 
charge it  was  stated  that  the  heart  sounds  were  clear. 

On  August  12,  1903,  the  patient  returned  in  answer  to  my  letter. 
She  had  had  one  child  since  leaving  the  hospital.  For  three  months 
she  has  felt  rather  poorly,  the  cataraenia  having  been  profuse 
and  of  late  rather  irregular — possibly  menopause.  The  pulse  was 
regular,  excepting  for  occasional  intercurrent  beats,  17  to  the  quarter; 
of  moderate  size,  long  duration.  The  vessel  wall  was  just  palpable 
on  the  right  side;  not  on  the  left.  Temporals  not  sclerotic.  Blood 
pressure  165. 

Heart.  Point  of  maximum  impulse  visible  and  palpable  in  the  fifth 
space,  11.5  cm.  from  the  median  line,  1  to  2  cm.  outside  the  mammil- 
lary  line.  The  dulness  extended  3.7  cm.  to  the  right.  Impulse,  heav- 
ing, stronger  than  usual.  "  The  first  sound  at  the  apex  is  prolonged 
arid  followed  by  a  distinct  systolic  murmur  heard  throughout  the  left 
axilla  and  faintly  in  the  back.  The  second  sounds  are  sharp.  In 
the  tricus])id  area  the  murmur  is  not  distinctly  audible.  The  second 
pulmonic  is  fairly  sharp,  and  is  reduplicated  with  about  two  beats 
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on  inspiration.  The  second  aortic  is  not  as  loud  as  the  second  pul- 
monic. The  redupUcation  of  the  second  sound  is  not  heard  in  the 
aortic  area,  and  is  clearly  due  to  pulmonic  delay.  In  both  pulmonic 
and  aortic  areas  there  is  a  sHght  suggestion  of  a  systolic  murmur, 
which  is  not  heard  in  the  carotids." 

Case  IX.  Hypertrophy  and  dilatation  of  the  heart;  mitral 
insufficiency. — J.  F.  (Hospital  No.  36,210),  aged  eighteen  years, 
was  admitted  to  the  hospital  on  September  9,  1901.  He  passed 
through  a  typhoid  fever  of  very  moderate  intensity,  the  probable 
length  of  fever  being  only  about  thirteen  or  fourteen  days.  The 
urine  showed  a  slight  trace  of  albumin  on  entrance  and  a  few  coarsely 
granular  casts,  but  both  albumin  and  casts  disappeared  later.  There 
were  no  complications.  He  had  had  chickenpox  when  young,  but 
knew  of  no  other  serious  illnesses.  Is  a  farmer,  and  exposed  to  a 
good  deal  of  bad  weather.    Does  not  drink  nor  use  tobacco. 

In  the  hospital  the  pulse  was  21  to  the  quarter;  marked  sclerosis 
of  radials.  "  Heart  sounds  loud  and  booming.  Systolic  murmur  in 
pulmonic  area.  Second  sound  clear."  No  further  note  was  made 
on  the  heart.  The  highest  recorded  pulse  was  112.  During  con- 
valescence the  pulse  was  as  low  as  48. 

In  September,  1903,  he  reported  in  answer  to  my  letter,  and,  in 
my  absence,  was  examined  by  Dr.  Briggs.  He  had  been  perfectly 
well  since  leaving  the  hospital.  "  Radials  much  sclerosed.  Brachials 
thickened  and  visibly  pulsating  at  the  elbow.  Pulse  24  to  the  quarter, 
sUghtly  irregular  in  force  and  rhythm,  with  rare  intermissions  of 
rather  short  duration;  large  volume;  not  collapsing.  Blood  pressure 
182." 

Heart.  Point  of  maximum  impulse  in  the  fourth  interspace,  8  cm. 
from  the  midsternal  line,  though  the  impulse  was  to  be  felt  as  far  out 
as  14  cm.  from  the  median  line  in  the  fifth  interspace,  with  which 
dulness  was  practically  coexistent.  Relative  dulness  extended  5  cm. 
to  the  right  of  the  midsternal  line.  The  systolic  impulse  was  forcible ; 
the  shock  of  both  sounds  well  felt ;  no  thrill.  At  the  apex  both  sounds 
were  well  heard,  the  first  booming,  and  followed  by  a  rather  intense, 
blowing,  systolic  murmur,  transmitted  to  the  axilla,  but  not  to  the 
back.  "  In  a  small  area  upward  and  inward  from  the  apex  in  the 
fourth  space  the  second  sound  has  at  the  beginning  of  examination 
a  faintly  rumbling  echo,  not  running  through  diastole;  this  disap- 
pears on  resting,  reappearing  after  examination.  In  the  tricuspid 
area  and  over  the  precordial  region  the  systolic  is  well  heard;  the 
second  sound  is  clear.  In  the  pulmonic  area  the  systolic  is  louder 
than  over  the  right  ventricle;  not  so  loud  as  at  the  apex.  The  second 
pulmonic  is  louder  than  the  second  aortic  and  is  reduplicated,  the 
accent  being  on  the  second  part  of  the  reduplication,  and  the  length 
of  the  interval  being  more  marked  during  deep  inspiration,  though 
present  throughout  the  respiratory  phases.  The  aortic  sound  is 
clear,  ringing,  bell-like,  and,  though  not  so  loud,  is  more  intense 
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than  the  second  pulmonic.  The  first  sound  is  fainter.  No  systolic 
murmur  audible.  There  is  no  diastolic  murmur  to  be  heard  at  the 
base  nor  along  the  border  of  the  sternum." 

Case  X.  Four  months  after  discharge,  aortic  insufficiency  which 
had  disappeared  five  months  later. — J.  C.  (Hospital  No.  39,371),  a  man 
aged  twenty-two  years,  entered  the  hospital  on  June  26,  1902.  Here 
he  passed  through  a  typhoid  fever  of  moderate  severity,  without 
complications,  leaving  the  hospital  on  August  9,  1902.  The  urine 
showed  a  trace  of  albumin  at  the  height  of  the  disease.  He  had 
had  measles  as  a  child;  denied  venereal  disease;  habits  good.  In 
the  hospital  it  was  noted  that  the  radial  artery  was  palpable.  On 
two  occasions  during  the  disease  the  blood  pressure  was  128. 

Heart.  Dr.  McCrae  noted  that  the  point  of  maximum  impulse 
was  very  feeble,  visible  (?)  in  the  fifth  space,  10.5  cm.  from  the  mid- 
sternal  line.  The  first  sound  was  everywhere  of  rather  an  indefinite 
quality,  but  there  was  no  actual  murmur. 

On  November  30th,  about  sixteen  weeks  after  discharge  from  the 
hospital,  he  reported  in  answer  to  my  letter.  The  pulse  was  27  to 
the  quarter  (the  patient  was  rather  nervous),  collapsing,  but  of 
clearly  high  systolic  pressure.  Vessel  wall  not  palpable.  Blood 
pressure  174  mm. 

Heart.  Apex  in  the  fourth  interspace,  10.5  cm.  from  the  mid- 
sternal  line.  Sounds  clear  and  strong  at  the  apex.  A  soft  systolic 
murmur  was  heard  at  the  tricuspid  area  and  at  the  aortic  area  trans- 
mitted upward  over  the  manubrium.  The  second  aortic  sound  was 
very  loud;  no  murmur.  Both  sounds  were  heard  in  the  carotids, 
the  first  prolonged  as  a  roughened  murmur.  No  murmur  was  heard 
in  the  pulmonic  area.  The  systolic  murmur  was  distinctly  loudest 
at  the  aortic  area,  and  was  transmitted  upward.  There  tvas  a  very 
soft  diastolic  murmur,  heard  along  the  left  sternal  border.  This 
murmur  was  extremely  slight,  but  was  heard  by  Dr.  Briggs,  as  well 
as  by  myself. 

Five  months  later,  on  April  21st,  the  patient  reported  at  the  dis- 
pensary. He  had  been  complaining  of  a  slight  cough,  the  last  stage 
of  a  cold  which  he  had  had  for  about  a  week.  He  was  still  hoarse, 
with  a  teasing  cough.  Had  not  been  working  regularly  on  account 
of  nervousness.  The  lungs  were  clear.  The  pulse  was  regular,  of 
good  size;  nothing  remarkable  about  its  quality. 

"  Heart.  Apex  impulse  not  seen  nor  felt.  By  stethoscope  and  per- 
cussion it  was  localized  9.5  cm.  from  the  median  line,  in  the  fifth 
space.  Dulness  extends  3.5  cm.  to  the  right  of  the  median  line.  At 
the  apex  and  all  over  the  cardiac  area,  most  marked  in  the  aortic 
area,  there  is  a  soft  systolic  murmur,  which  wholly  disappears  in  the 
erect  posture.  The  sounds  are  otherwise  clear,  excepting  that  in  the 
pulmonic  area  there  is  a  reduplication  of  the  second  sound,  which 
occurs  several  times  during  ordinary  inspiration,  the  delayed  part 
being  clearly  the  second  pulmonic.    This  reduplication  is  heard  at 
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times  in  the  aortic  area.    There  is  no  diastohc  murmur  either  in  the 
erect  or  recumbent  posture." 

The  case  is  one  of  much  interest.  May  it  have  been  an  instance 
of  transient  dilatation  of  the  aortic  ring? 

Case  XI.  Aortic  insufficiency. — L.  R.  (Hospital  No,  20,507),  a 
man  aged  thirty-nine  years,  was  admitted  to  the  hospital  on  Sej)- 
tember  4,  1897,  and  passed  through  a  typhoid  fever  of  fifty  days' 
duration,  followed  by  a  relapse,  associated  w4th  bronchitis  and  a 
pemphigoid  eruption  on  the  hands.  The  urine  contained  no  albu- 
min, but  an  occasional  hyahne  and  granular  cast  was  found.  As  a 
child  he  had  had  scarlet  fever,  and  almost  ever}'  fall  had  had  malarial 
fever.  Four  years  before  entry  he  had  had  another  attack  of  tj-phoid 
fever;  four  years  before,  urethritis.  The  pulse  was  not  remarkably 
rapid  at  any  time  during  the  course,  and  the  only  note  with  regard 
to  the  circulator}'  apparatus  was  "heart  negative." 

On  February  15,  1903,  the  patient  reported  in  answer  to  my  letter, 
and,  in  my  absence,  was  examined  by  Dr.  Briggs.  The  patient  had 
been  well  since  discharge,  but  had  hved  a  life  of  hard  work  and 
exposure.  "  Pulse  82;  sHghtly  irregular  in  force  and  rhythm; 
distinctly  collapsing;  vessel  wall  moderately  thickened;  marked  vis- 
ible pulsation  in  brachials  and  carotids;  none  in  the  temporals. 
Marked  capillary  pulsation.    Systohc  blood  pressure,  185  mm. 

"  Heart.  Point  of  maximum  impulse  just  visible  and  palpable  in 
the  fourth  space,  12  cm.  from  the  median  line,  in  the  left  mammillary 
line.  Impulse  faint;  no  thrill.  The  relative  dulness  begins  at  the 
second  left  interspace  and  extends  to  the  right  sternal  margin  at  the 
level  of  the  fourth  rib.  No  absolute  cardiac  dulness.  At  the  apex 
both  sounds  are  heard;  the  first  rather  muffled,  followed  by  a  soft 
systolic  puff,  carried  to  the  mid-axilla,  and  faintly  heard  at  the 
xiphoid.  The  second  sound  is  sharp  and  clear.  Just  above  the 
nipple,  in  a  small  area,  there  is  a  short,  faint  rumble  in  diastole, 
ending  before  the  first  sound,  which  is  not  snapping.  Both  sounds 
are  heard  over  the  right  ventricle,  with  a  systolic  murmur,  which 
becomes  more  marked  in  the  second,  third,  and  fourth  left  spaces, 
and  is  heard  at  the  base,  though  not  over  the  manubrium,  and  in 
the  neck.  The  pulmonic  second  is  louder,  accentuated;  occasionally 
a  faint  -reduplication  with  inspiration.  The  aortic  second  is  soft, 
but  clear.  In  the  second  and  third  left  interspaces  close  to  the 
sternum  there  is  a  very  short,  faint  diastolic  murmur  following  the 
second  sound." 

Case  XII.  Marked  arterio-sclerosis.  C.  Z.  (Hospital  No.  17,632), 
a  boy  aged  thirteen  years,  was  admitted  to  the  hospital  on  October 
19,  1896,  where  he  passed  through  a  typhoid  fever  of  seventeen 
days'  duration,  without  complications,  being  discharged  on  Novem- 
ber 19, 1896.    There  was  a  trace  of  albumin,  with  hyaline  and  gran- 
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ular  casts,  during  the  height  of  the  fever.  He  had  suffered  from  no 
previous  serious  infections,  and,  so  far  as  could  be  determined,  was 
a  boy  of  good  habits.  The  highest  recorded  pulse  in  the  hospital 
was  112,  A  full  note  on  the  heart  was  made  by  Dr.  McCrae, 
Pulse  21  to  the  quarter,  soft,  and  easily  compressible;  synchronous 
in  radials  and  femorals. 

Heart.  Point  of  maximum  impulse  in  fourth  space,  7  cm,  from 
the  median  line;  wavy;  no  thrill.  Area  of  cardiac  dulness  not  in- 
creased. Sounds:  A  soft,  systolic  murmur  was  heard  at  the  apex, 
not  especially  carried  around  to  the  axilla;  best  heard  over  the  second 
and  third  left  spaces.  The  second  sound  was  very  loud  at  the  apex 
and  much  accentuated  in  the  second  left  space.  No  further  note  as 
to  the  heart. 

On  January  4,  1903,  he  returned  in  response  to  my  letter.  Three 
years  ago  he  had  had  an  attack  of  tonsillitis,  after  which  his  tonsils 
were  removed.  Beyond  this  he  had  considered  himself  quite  well. 
The  pulse  was  25  to  the  quarter,  showing  rather  marked  irregu- 
larities in  rhythm;  of  good  size  and  long  duration.  The  vessel  wall 
was  much  thickened;  readily  rolled  under  the  finger.  The  tem- 
porals were  tortuous,  prominent  and  somewhat  thickened.  The 
systolic  pressure  was  200  mm. 

Heart.  The  apex  impulse  was  visible  and  palpable  in  the  fifth 
space  just  inside  the  mammillary  line,  8.7  cm.  from  the  median  line. 
The  dulness  extended  3.2  cm.  to  the  right  of  the  midsternal  line. 
Sounds.  The  first  at  the  apex  was  prolonged  and  booming,  fol- 
lowed by  a  very  slight  systolic  murmur,  which  was  lost  before  one 
reached  the  mid-axilla.  "  A  much  more  distinct,  high-pitched,  blow- 
ing systolic  follows  the  first  sound  in  the  tricuspid  area  and  over  the 
right  ventricle  in  the  third  and  fourth  spaces.  It  is,  however,  barely 
audible  in  the  pulmonic  area,  and  is  not  heard  in  the  aortic. area  or 
over  the  manubrium.  It  is  not  affected  by  change  of  position. 
Sounds  at  the  base  clear.  The  second  aortic  is  accentuated,"  At  the 
time  that  this  note  was  made  the  following  remarks  were  added: 
"  In  this  instance  there  is  a  distinctly  hypertrophied  heart,  with 
marked  sclerosis  of  the  radials  and  temporals.  The  murmur  heard 
in  the  tricuspid  area  is  not  of  the  ordinary  character  of  a  functional 
murmur,  being  higher  pitched  and  having  a  very  blowing  sound," 

This  case,  it  seems  to  me,  is  one  of  particular  interest,  in  view 
of  the  fact  that  beyond  the  tonsillitis  the  only  element  to  which  one 
could  reasonably  ascribe  the  cardio-vascular  abnormalities  was  the 
preceding  typhoid  fever, 

*       * 
Summary. 

A  study  of  the  condition  of  the  heart  and  vessels  in  183  indi- 
viduals who  have  passed  through  typhoid  fever  at  the  Johns  Hopkins 
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Hospital  within  the  last  thirteen  years  has  revealed  the  following 
facts : 

1.  The  average  systolic  blood  pressure  in  these  old  typhoids  was 
appreciably  higher  than  in  control  observations  upon  healthy  indi- 
viduals. 

2.  The  higher  average  of  the  blood  pressure  was  constant  in  every 
decade. 

3.  In  many  instances  among  the  old  typhoids  the  blood  pressure 
exceeded  appreciably  the  limits  of  what  is  usually  regarded  as  normal. 

4.  The  radial  arteries  in  the  old  typhoids  were  palpable  in  a  pro- 
portion nearly  three  times  as  great  as  that  found  in  control  observa- 
tions upon  supposedly  healthy  individuals  who  had  never  had  the 
disease. 

5.  The  average  size  of  the  heart  was  greater  among  the  old  typhoids 
than  in  the  same  cases  at  the  time  of  admission  to  the  hospital.  The 
difference  held  good  also  when  the  cases  were  classed  according  to 
age  by  decades. 

6.  Cardiac  murmurs  were  heard  with  considerably  greater  fre- 
quency among  the  old  typhoids  and  in  the  same  cases  during  the 
attacks. 

7.  In  8  cases  where,  on  discharge  from  the  hospital,  the  heart  was 
considered  normal,  subsequent  examination  revealed  hypertrophy, 
with  mitral  insufficiency.  One  case  showed  a  possible  mitral  sten- 
osis; one  an  aortic  insuflficiency;  one  a  striking  general  arterio- 
sclerosis, with  hyper-tension. 

8.  In  one  case  an  aortic  diastohc  murmur  was  present  four  months 
after  discharge,  but  had  disappeared  five  months  later. 

9.  Those  patients  whose  pulse  during  the  disease  was  remarkably 
rapid  or  irregular,  showed,  in  general,  on  later  examination,  a  blood 
pressure  above  the  common  average  for  the  old  t}^hoids.  In  other 
respects,  however,  their  condition  differed  but  little  from  the  general 
run  of  cases. 

10.  Those  cases  in  which  a  systolic  murmur  at  the  apex  of  the 
heart  was  observed  during  the  attack  showed  later  an  increase  in 
the  blood  pressure  and  in  the  size  of  the  heart,  as  compared  both 
with  the  mean  of  the  observations  made  upon  the  same  cases  on 
admission  to  the  hospital  and  with  the  general  average  for  the  old 
typhoids.  Nearly  one  quarter  of  those  cases  in  which  during  the 
attack,  .systolic  apical  murmurs  were  detected,  showed,  on  later  ex- 
amination, evidences  of  organic  heart  disease.  Indeed,  the  majority 
of  all  the  cases  of  organic  cardiac  lesions  among  the  183  old 
typhoids  came  from  this  small  group  of  31  cases. 

It  is  recognized  that  these  results  are  based  upon  the  analysis  of 
a  number  of  cases  too  small  to  justify  final  conclusions ;  the  next  200 
cases  may  considerably  modify  the  figures.  Yet  the  fact  that  these 
183  old  typhoids  are  materially  older,  from  a  point  of  view  of  their 
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hearts  and  arteries,  than  the  average  individual  who  has  not  had 
typhoid  fever,  would  tend  to  support  the  views  of  those  who  regard 
this  disease  as  an  active  element  in  the  aetiology  of  a  considerable 
number  of  cases  of  cardiac  hypertrophy  and  dilatation  coming  on 
sometimes  in  early  life,  as  well  as  an  important  factor  in  the  pro- 
duction of  those  vascular  changes  which  Cazalis  has  happily  called 
**  la  rouille  de  la  vie." 


MULTIPLE  SARCOMA/ 
By  Thomas  A.  Claytor,  M.D., 

PROFESSOR    OF    THERAPEtTTICS,  COLUMBIA    UNIVERSITY;    PHT8ICIAN  TO  THE    GARFIELD   AND  TO 
THE  UNIVERSITY    HOSPITALS,  WASHINGTON,  D.  C. 

This  subject  is  one  so  broad  that  it  becomes  of  interest  alike  to 
the  internist,  the  surgeon,  and  the  dermatologist. 

The  particular  class  of  cases  which  I  propose  to  consider  is  that 
in  which  there  are  multiple  sarcomatous  growths  in  the  skin  and  sub- 
cutaneous tissue,  excluding  that  class  of  tumors  characterized  by 
lymphoid  cells,  in  which  are  included  leukaemia,  pseudoleukaemia, 
and  malignant  lymphoma,  and  also  the  so-called  sarcoid  group, 
comprising  idiopathic  hemorrhagic  sarcoma,  sarcoma  cutis,  and 
multiple  benign  sarcoid.  Cases  have  been  reported  in  which  the 
tumors  seemed  to  have  been  multiple  from  the  beginning,  but  it 
seems  more  probable  that  there  was  a  primary  growth  which  may 
have  escaped  notice,  so  rapidly  was  it  followed  by  an  outburst  of 
metastatic  tumors.  The  secondary  growths  may  be  pigmented  or 
non-pigmented,  or  may  be  mixed — i.  e.,  some  may  show  melanotic 
material,  while  others  are  entirely  white,  which  was  observed  in  one 
of  my  cases  to  be  reported  later.  They  may  belong  to  the  round, 
spindle,  or  myeloid  form  of  sarcoma,  or  the  cells  may  change  from 
one  form  to  another  during  the  progress  of  the  disease.  The  tumors 
usually  appear  as  small,  round  nodules,  the  size  of  a  shot,  which 
rapidly  develop  into  oval  or  round  plates,  which  may  be  somewhat 
depressed  in  the  centre.  The  size  to  which  they  may  grow  is  indefi- 
nite; as  a  rule,  however,  few  reach  a  greater  diameter  than  one  inch. 
They  are  situated  either  in  the  skin  proper,  or  in  the  deep  fascia, 
hence  may  move  with  the  skin  or  the  skin  may  move  freely  over 
them.  Ulceration  may  occur  either  from  pressure  or  from  apparently 
spontaneous  breaking  down  of  the  new  tissue.  They  may  or  may 
not  be  encapsulated.  The  latter  condition  is  said  to  improve  the 
outlook.  The  appearance  of  the  cutaneous  or  subcutaneous  nodules 
is  either  preceded  or  rapidly  followed  by  involvement  more  or  less 

1  Read  Ijefore  the  Medical  Society  of  Washington,  D.  C,  October  7, 1903. 
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general  of  internal  organs  and  tissues,  which  in  a  longer  or  shorter 
time,  usually  the  latter,  causes  death. 

After  a  careful  study  of  a  number  of  reported  cases,  I  find  it  un- 
profitable to  attempt  any  statistical  classification  of  the  seats  of  pri- 
mary growth,  there  being  apparently  no  special  points  of  predilection 

The  primary  growth  may  be  a  pigmented  mole  situated  any\\^here 
upon  the  skin ;  it  may  be  in  the  subcutaneous  tissue,  or  may  spring 
apparently  from  the  bone,  skull,  vertebrse,  etc.,  or  from  an  internal 
organ. 

The  following  reports  of  cases,  two  of  which  I  have  observed  my- 
self and  the  others  selected  from  the  literature,  will  give  a  clearer 
idea  of  this  most  fatal  affection: 

Case  I. — R.  C,  white,  male,  married,  aged  thirty  years,  butcher, 
was  admitted  to  Garfield  Hospital  December  4,  1902.  His  father 
died  of  pneumonia;  his  mother  is  living  and  in  good  health.  C.  had 
the  usual  diseases  of  childhood,  including  measles,  mumps,  whoop- 
ing-cough, etc.,  from  which  he  made  good  recoveries;  had  enteric 
fever  when  fifteen.  He  went  to  school  until  he  was  twelve,  and  then 
worked  for  ten  years  in  a  factor\\  Since  then  he  has  been  a  butcher. 
Three  years  ago  he  had  erysipelas  extending  over  the  scalp,  face,  and 
neck.  The  attack  resulted  from  a  scalp  wound.  Immediately  after 
this  a  swelling  was  noticed  on  the  right  side  of  the  head  in  the  occip- 
ital region,  which  increased  in  size  very  slowly  until  the  present  time, 
when  it  is  about  the  size  of  a  large  walnut.  For  the  past  eighteen 
months  the  stomach  has  been  irritable,  the  meals  being  frecjuently 
vomited.  These  periods  have  been  intermittent,  however,  and  at 
times  his  stomach  gives  him  no  trouble.  The  vomitus  has  never 
contained  blood.  Had  gonorrhoea  eight  years  ago,  but  has  never  had 
sj^hilis.  Uses  no  alcohol.  He  was  married  six  years  ago,  but  his 
wife  has  borne  no  children. 

The  present  attack  may  be  dated  from  the  first  appearance  of  the 
tumor  on  the  back  of  his  head,  which  was  three  years  ago.  The 
growth  of  the  tumor  has  been  intermittent,  there  being  periods  when 
it  did  not  seem  to  enlarge  for  some  time.  No  other  enlargement  was 
noted  until  last  May,  seven  months  ago,  when  a  nodule  began  to 
develop  on  the  right  side  of  the  neck  about  two  inches  below  the 
mastoid  process.  This  gradually  increased  in  size  until  two  months 
ago,  when  it  seemed  to  diminish  a  little.  In  July  another  nodule 
tj)j)eared  under  the  skin  near  the  umbilicus.  The  tumor  on  the  neck 
ruused  pain  and  stiffness  until  it  stopped  growing.  About  this  time, 
l)ecause  of  his  general  debility  and  amemic  appearance,  he  was  ad- 
vised to  take  a  trip  to  California.  About  September  1st  nodules 
l)egan  to  appear  on  the  chest  and  a  few  on  the  abdomen.  None  of 
tliem  gave  any  pain  and  moved  freely  under  the  skin.  Nodules  then 
appeared  on  the  right  arm  and  in  the  right  axilla.  Those  in  the 
axilla  gave  pain,  with  a  feeling  of  contraction.  I^ater  the  growths 
appeared  on  the  left  arm.     About  October  loth  slight  swelling  of 
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the  abdomen  was  for  the  first  time  noted,  which  has  gradually  in- 
creased. Complains  of  pain  across  the  shoulders  and  chest,  which 
keeps  him  from  sleeping.  There  is  no  cough,  but  considerable 
dyspncea  on  slight  exertion. 

Physical  Examination.  Emaciated  and  anaemic.  In  the  right 
posterior  occipital  region  is  a  tumor  about  the  size  of  a  walnut,  which 
is  just  beneath  the  scalp,  very  slightly  movable  on  the  skull,  and  of 
almost  bony  hardness.  This  is  probably  the  primary  growth  which 
was  first  noticed  three  years  ago.  Numerous  smaller  nodules  may 
be  felt  in  or  under  the  scalp.  On  the  right  side  of  the  neck,  rather 
toward  the  posterior  aspect,  is  a  firm,  nodular  tumor,  three  and  five- 
tenths  inches  long  by  three  inches  in  the  anteroposterior  diameter. 
About  the  periphery  are  numerous  smaller  nodules.  The  large 
tumor  is  quite  firmly  fixed,  though  it  is  not  absolutely  so,  the  smaller 
ones  being  freely  movable.  There  are  nodules  in  the  left  postcervical 
region;  there  is  a  small  nodule  situated  over  the  inner  third  of  each 
clavicle.  Numerous  small  nodules  are  seen  upon  the  anterior  aspect 
of  the  right  arm,  one  upon  the  right  forearm.  The  right  epitrochlear 
gland  is  slightly  enlarged.  There  are  numerous  small  nodules  ex- 
tending from  the  right  axilla  down  to  the  ilium;  also  in  the  right 
interscapular,  right  lumbar,  and  sacral  areas  posteriorly  and  on  the 
right  side  of  the  chest  anteriorly.  One  tumor,  larger  than  the  rest, 
about  half  an  inch  in  diameter,  two  inches  to  the  right  of  the  umbil- 
icus. One  situated  about  midway  between  the  umbilicus  and  ensi- 
form  cartilage,  about  a  quarter  of  an  inch  in  diameter,  is  red,  and  is 
said  to  discharge  pus  from  time  to  time.  This  is  the  only  tumor 
which  seems  to  be  attached  to  the  skin,  all  the  others  apparently 
growing  from  the  deep  fascia,  being  alike  freely  movable  upon  the 
muscles  and  under  the  skin.  Growths  are  also  seen  in  and  about  the 
left  axilla,  upon  the  left  arm,  left  side  of  the  chest  and  back,  but  are 
not  so  numerous  as  upon  the  right  side.  A  few  nodules  are  upon  the 
right  thigh  and  in  the  right  inguinal  region. 

The  growths  vary  in  size  from  a  shot  to  a  large  marble,  except  the 
primary  growth  on  the  head  and  the  first  secondary  on  the  neck; 
some  are  plate-like,  others  round.  They  are  firm,  elastic,  and  not 
painful.  There  is  no  discoloration  of  the  skin,  except  over  the  one 
situated  on  the  abdomen,  near  the  umbilicus,  which  has  broken 
down. 

The  pulse  is  weak  and  compressible.  No  abnormaUty  is  to  be 
discovered  in  the  heart  or  lungs;  the  liver  and  spleen  cannot  be  satis- 
factorily examined  because  of  a  large  ascitic  collection.  (These 
organs  were  found  at  the  autopsy  not  to  be  enlarged.) 

Between  the  date  of  the  first  examination  and  that  of  the  patient's 
death  numerous  hard  masses,  about  the  size  of  a  fist,  were  detected 
in  the  abdominal  cavity.  They  seemed  to  be  quite  freely  movable 
in  the  ascitic  fluid  and  were  proven  at  the  autopsy  to  be  sarcomatous 
masses  in  the  omentum. 
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The  patient  said  that  the  nodules  first  appeared  about  the  size  of  a 
pinhead  and  gradually  increased  without  pain,  except  when  they 
were  subjected  to  pressure  against  a  bony  surface. 

One  of  the  smaller  growths  was  removed  on  December  11th.  It 
was  encapsulated.    The  following  is  the  report  by  Dr.  J.  B.  Nichols: 

Alveolar,  lai^e,  round-celled  sarcoma.  Areas  of  beginning  necrosis 
scattered  irregularly  throughout.  Blood  examination  showed  3,710,- 
000  reds,  6300  whites,  haemoglobin  65  per  cent. ;  no  abnormaUty  in 
size  or  shape  of  red  cells.  A  differential  count  of  the  white  cells 
showed:  small  mononuclears,  13.8  per  cent.;  large  mononuclears 
and  transitional,  8  per  cent. ;  polvnuclear  neutrophiles,  78  per  cent. ; 
eosinophiles,  0.4  per  cent.;  mast-cells,  0.8  per  cent. 

The  urine  showed  no  abnormahty,  except  a  rather  high  specific 
gra\dty. 

Examination  of  the  stomach  contents  after  an  Ewald  test  break- 
fast showed:  total  acidity,  31;  acidity  due  to  HCl,  11;  free  HCl, 
0.04  per  cent.;  lactic  acid,  0;  pepsin  deficient,  etc. 

The  most  distressing  s}Tnptoms  were  due  to  the  rapid  and  per- 
sistent accumulation  of  ascitic  fluid.  For  twenty-four  to  forty-eight 
hours  after  a  tapping  there  would  be  comparative  comfort,  only  to 
be  followed  by  intrathoracic  pain,  nausea,  vomiting,  dyspncea,  etc., 
as  the  fluid  accumulated.  The  temperature  was  irregular,  ranging 
from  subnormal  to  100°  F.;  the  pulse  and  respirations  were  never 
frequent. 

Death  occurred  on  January  29,  1903,  about  three  years  after  the 
appearance  of  the  primary  growth  beneath  the  scalp,  and  about  nine 
months  after  the  appearance  of  the  first  secondary  growth,  which 
was  on  the  right  side  of  the  neck,  and  about  four  months  after  general 
subcutaneous  involvement. 

Necropsy.  Multiple,  hard,  subcutaneous  nodules  (for  size  and  sit- 
uation see  case  history).  Emaciation  extreme.  Heart:  weight,  265 
grams;  small;  fat  diminished,  muscle  dark  retl.  Myocardium  of 
every  chamber  contains  deeply  pigmented  nodules  situated  subendo- 
tnd  subpericardially  and  intramurally,  varying  in  size  from  a  pea  to 

hazelnut.  Valves  normal,  coronaries  patulous,  aorta  slightly  athe- 
romatous. Pericardium  contains  a  few  cubic  centimetres  of  .straw- 
colored  fluid.  Lymph  glands  frequently  sarcomatous.  Spleen :  weight, 
171  grams.  One  nodule  at  the  hilum,  two  of  larger  size  deep  in  the 
splenic  substance.  Right  lung:  weight,  285  grams.  Moderately  pig- 
mented; a  small,  caseous,  firmly  encapsulated  area  in  the  apex;  inter- 
lobular adhesions;  two  subpleural  sarcomata  over  middle  lobe;  a  few 
small  sarcomata  in  the  lower  lobe,  one  large  tumor  at  the  root.  Left 
hmg:  weight,  250  grams.  A  few  nodules  in  the  lower  lobe,  othensise 
negative.  Stomach:  mucosa  congested.  Small  intestine:  sarcom- 
atous nodules  generally  distributed  over  serous  coat.  Large  in- 
testine: a  large  nodule  situated  at  the  ileocecal  valve.  Subperitoneal 
sarcomata  everywhere;    a  nodular  mass  at  the  splenic  flexurae. 
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Peritoneum :  moderate  amount  of  straw-colored  fluid.  The  omentum 
solid,  firm,  dark  red;  a  mass  of  sarcomatous  nodules  4.7  cm.  at  the 
thickest  portion.  lyiver:  weight,  1550  grams;  two  smajl  nodules  on 
the  peritoneal  aspect  of  right  lobe;  in  the  substance  of  the  lobe  are 
four  nodules.  Kidneys :  the  only  point  worthy  of  note  is  the  differ- 
ence in  size  and  weight  of  these  organs;  the  right  weighs  170  grams, 
the  left  57  grams. 

Unfortunately,  there  could  be  no  examination  of  the  brain  or  cord. 

Treatment  consisted  of  hypodermic  injections  of  Fowler's  solution 
twice  daily,  beginning  with  three  drops.  The  X-ray  was  also  tried, 
but  neither  had  any  beneficial  effect,  though  there  was  an  increase  in 
the  number  of  red  cells  and  in  the  haemoglobin  until  a  short  time 
before  his  death.  The  subcutaneous  nodules  continued  to  appear, 
and  the  internal  growths  increased  in  size.  That  the  primary 
growth  was  that  of  the  right  occipital  region  I  see  no  reason  to 
doubt,  and  whether  or  not  its  prompt  and  complete  removal  would 
have  changed  the  outcome  is  the  important  question. 

Case  II. — A.  S.,  male,  white,  aged  twenty-eight  years,  brakeman, 
was  admitted  to  the  University  Hospital  July  7,  1903  (on  the  service 
of  Dr.  W.  P.  Carr,  by  whose  courtesy  I  have  been  allowed  to  observe 
and  report  the  course  of  the  disease).  One  grandfather  died  of  tuber- 
culosis, otherwise  the  family  history  is  good.  He  was  a  healthy  child ; 
had  measles  at  three  and  typhoid  fever  at  twelve,  from  which  he 
made  good  recoveries.  Uses  tobacco  freely  and  drinks  a  great  deal 
of  coffee,  but  no  alcohol.  He  has  had  no  venereal  disease.  Went  to 
school  until  he  was  sixteen  and  since  has  worked.  Has  always  been 
strong  and  healthy  until  the  beginning  of  the  present  illness.  Last 
February  he  began  to  feel  languid  and  at  about  the  same  time  noticed 
for  the  first  time  a  nodule  behind  the  left  ear  on  the  mastoid  process. 
The  growth  increased  in  size  and  was  removed  in  the  middle  of 
April. 

Two  other  nodules  had  already  appeared  on  the  chest  when  the 
growth  over  the  mastoid  was  removed,  and  these  were  rapidly  fol- 
lowed by  others.  On  June  2d  one  of  the  nodules  was  excised  for 
diagnostic  purposes.  It  was  found  to  be  a  large  round-celled  sar- 
coma, the  picture  being  very  similar  to  that  in  the  previous  case.  On 
July  8th  Dr.  Carr  removed  the  recurrent  growth,  which  had  extended 
well  down  on  the  lateral  aspect  of  the  neck,  had  broken  down,  and 
was  giving  considerable  trouble.  At  the  same  time  he  removed  a 
number  of  the  subcutaneous  growths  from  the  chest  and  upper 
abdomen. 

July  21st  the  red  cells  numbered  4,312,000,  whites  18,000;  the 
haemoglobin  was  60  per  cent.  A  differential  count  showed:  large 
mononuclears,  11  percent..;  small  mononuclears,  5  percent.;  polynu- 
clears,  72  per  cent.;  eosinophiles,  11.5  per  cent.;  myelocytes,  0.5 
per  cent.  I  am  unable  to  account  for  the  eosinophilia.  The  urine 
was  negative. 
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Symptoms.  The  chief  trouble  from  the  beginning  in  February  was 
weakness.  There  was  abnormal  pain  and  occasional  nausea  and 
vomiting. 

Physical  examination  July  28th  showed  marked  paleness  and 
emaciation.  Over  the  chest,  back,  and  abdomen  were  numerous 
nodules,  varying  in  size  from  a  shot  to  a  small  marble.  There  was 
no  discoloration  of  the  skin  over  these  nodes,  which  were  not  painful 
to  the  touch,  except  those  which  had  been  subjected  to  the  X-ray. 
They  were  freely  movable,  being  for  the  most  part  subcutaneous, 
moving  on  the  muscle  and  under  the  skin.  Some,  however,  were 
attached  to  the  skin.  There  were  a  few  growths  on  the  arms,  thighs, 
and  legs.  The  heart  was  in  its  normal  position,  but  there  was  a  sys- 
tolic murmur,  heard  with  greatest  intensity  at  the  apex  and  trans- 
mitted into  the  axilla.  The  lungs  were  apparently  normal,  though 
there  was  an  area  of  dulness  at  the  base  of  the  right  lung,  which  may 
have  been  due  to  an  upward  enlargement  of  the  liver.  The  latter 
organ  extended  two  inches  below  the  costal  border.  A  large,  hard 
mass,  the  size  of  the  double  fist,  was  felt  in  the  median  line  of  the 
abdomen,  just  above  the  pubes.  Between  this  and  the  umbiUcus 
another  smaller  mass  was  felt.  Neither  was  painful.  The  spleen 
could  not  be  felt.  As  to  which  was  the  primary  growth,  it  may  be 
said  that  the  one  over  the  mastoid  was  first  noticed,  but  the  abdom- 
inal pain  began  at  about  the  same  time,  and  the  abdominal  mass  was 
of  large  size.  The  small  nodules  continued  to  multiply,  and  the 
patient  left  the  hospital  in  September,  and  has  since  died.  His  illness 
lasted  about  seven  months  from  the  appearance  of  the  primary 
growth. 

The  X-ray  was  also  used  in  this  case  without  curative  effect.  * 

J.  Sabrazfes  and  L.  Muratet^  report  a  case,  in  a  man  aged  sixty-six 
years,  of  very  general  involvement,  which  was  fatal  in  eight  months. 
The  previous  history  showed  nothing  worthy  of  note.  Following  a 
supposed  attack  of  grip,  there  appeared  a  small  growth  below  the 
right  clavicle,  which  was  rapidly  followed  by  a  multiplicity  of  tumors 
over  the  body.  At  the  same  time  tumors  developed  in  the  abdominal 
cavity.  The  growths  under  the  skin  varied  in  size  from  a  shot  to  large 
nodules,  raising  the  skin,  and  readily  made  out  by  palpation.  The 
principal  parts  involved  were  the  trunk,  upper  portion  of  the  arms, 
and  face,  while  the  forearms,  legs,  and  feet  were  free.  Death  occurred 
after  eight  months,  during  which  time  the  tumors  continued  to  in- 
crease. The  autopsy  showed  the  growths  to  have  developed  in  the 
subcutaneous  connective  tissue.  The  skin  was  movable  over  them. 
There  were  also  tumors  on  the  long  bones  of  the  upper  extremities  or 
adherent  to  the  periosteum,  in  the  kidneys,  and  in  the  pericardium 
and  myocartlium.    The  blood  count  showed  only  8060  leukocytes. 

Levi^  reports  a  case  of   melanotic  sarcoma  in  a  man  aged  fifty 

I  Arch,  de  m6d.  ezp^r.  et  d'anat.  path.,  1902,  vol.  xlv. 
-  Ball.  IOC.  anat.  de  Paris,  1899,  IxzlT. 
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years.  The  primary  growth  was  situated  on  the  inner  surface  of  the 
fourth  toe  on  the  left  foot.  It  was  first  noticed  when  about  the  size 
of  a  pea.  As  the  man  was  a  baker  and  went  without  his  shoes  a 
great  part  of  the  time,  it  was  thought  that  some  traumatism  was 
probably  the  cause.  The  disease,  which  had  begun  six  months  pre- 
viously, extended  rapidly  to  the  neighboring  toes,  thence  to  the  groin, 
where  a  hard  tumor,  the  size  of  a  fist,  formed.  The  primary  growth 
broke  down  and  ulcerated.  Small  black  nodules  like  the  primary  one 
appeared  on  the  leg  and  in  the  popliteal  space.  During  the  later 
stages  small  melanotic  subcutaneous  nodules  appeared  on  the  outer 
surface  of  the  right  thigh,  the  edge  of  the  right  upper  eyelid,  the  scalp, 
etc.  Signs  of  pulmonary  involvement  then  were  noted,  and  a  vague 
delirium,  with  prostration,  preceded  death. 

Autopsy  showed  melanotic  nodules  involving  the  subcutaneous 
cellular  tissue.  Numerous  sarcomatous  nodules,  both  melanotic  and 
non-melanotic,  were  found  in  the  lungs,  kidneys,  and  brain. 

J.  H.  Musser^  reports  an  interesting  and  frequently  quoted  case 
of  universal  melanotic  sarcoma  in  an  old  woman,  who,  on  January 
19,  1878,  had  had  the  right  eye  removed  for  supposed  glaucoma 
(probably  sarcoma).  She  was  readmitted  in  September,  1887,  with 
a  small  tumor  on  the  left  side  of  the  neck,  which  was  painless,  slightly 
elastic,  about  the  size  of  a  walnut,  adherent  to  the  skin,  the  surface 
of  which  was  bright  red  and  puckered.  One  week  later  another 
tumor  was  found  on  the  right  arm,  it  was  subcutaneous,  not  so  red 
or  as  prominent  as  the  former.  Other  tumors  rapidly  developed, 
most  of  them  on  the  trunk  and  upper  extremities,  a  few  on  the  thighs. 
They  were  more  abundant  on  the  right  half  of  the  body.  A  great 
number  were  movable  under  the  skin,  some  adherent  to  it,  and  pre- 
sented a  reddish  hue.  They  were  abundant  in  the  scalp.  She  died 
March  4,  1888,  about  six  or  seven  months  after  the  appearance  of 
the  tumor  on  the  neck. 

The  autopsy  showed  involvement  of  nearly  all  the  internal  organs, 
including  the  heart,  lungs,  liver,  adrenals,  ovaries,  uterus,  etc.  There 
was  no  examination  of  the  brain  or  cord. 

D.  Grant^  gives  a  partial  report  of  the  following  interesting  case: 
A  man,  aged  twenty-seven  years,  gave  a  history  of  having  had  a 
black  mole  on  the  deltoid  of  his  right  arm  since  birth.  Three  years 
previously  it  had  been  wounded  by  the  horn  of  a  sheep,  but  soon 
healed;  some  time  afterward  it  was  hurt  again,  and  then  spread  to 
the  size  of  a  finger-tip.  Eighteen  months  after  receiving  the  first 
injury  it  was  bruised  again,  and  this  time  did  not  heal  readily.  A 
few  additional  small  patches  appeared  in  close  proximity.  The 
whole  area  was  then  excised.  This  was  the  end  of  June,  1896.  In 
November  a  lump  appeared  in  the  right  axilla,  which  was  excised, 
but  since  a  large  number  of  growths  in  the  skin  have  appeared  over 

1  Philadelphia  Hospital  Reports,  1893. 

2  Intercolonial  MedicalJournal,  Melbourne,  Australia,  1897,  ii. 
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the  trunk,  both  front  and  back.  The  general  heahh  was  excellent,  but 
the  condition  was  considered  so  grave  that  he  was  sent  to  the  Pasteur 
Institute  to  receive  the  Coley  treatment.  This  is  a  striking  example 
of  the  serious  results  which  may  follow  injuries  to  congenital  moles 

Charles  F.  Withington^  reports,  among  others,  a  case  of  multiple 
sarcoma,  in  which  the  primary  growth  had  existed  twenty  or  thirty 
years  without  giving  any  signs  of  malignancy.  It  occurred  in  a  man 
aged  seventy  years,  of  good  personal  and  family  history.  Six  months 
before  admission  he  noticed  a  number  of  small  black  tumors  on  the 
surface  of  the  body,  which  had  increased  since  then.  About  the  same 
time  he  began  to  lose  weight  and  strength.  It  was  then  learned  that 
he  had  had  for  twenty  or  thirty  years  a  tumor  on  the  posterior  aspect 
of  his  shoulder,  non-pigmented  and  painless.  Death  occurred  only 
six  or  seven  months  after  the  secondary  tumors  appeared.  Autopsy 
showed  extensive  metastasis  in  the  brain  and  internal  organs,  espe- 
cially the  heart. 

F.  C.  Shattuck*  reports  a  wonderfully  rapid  case,  in  which  death 
occurred  in  less  than  four  weeks  after  the  appearance  of  the  subcu- 
taneous nodules.  There  was  extensive  involvement  of  the  internal 
organs.  The  primary  growth  was  thought  to  have  been  in  the  dorsal 
vertebrae. 

Etiology.  Concerning  the  cause  of  sarcoma,  whether  single  or 
multiple,  practically  nothing  is  known.  It  may  follow  an  injury  or 
may  take  its  origin  from  old  scar-tissue,  or  there  may  be  no  discover- 
able cause.  The  parent  tumor  in  the  variety  of  multiple  sarcoma 
now  under  consideration  is  not  infrequently  a  pigmented  mole, 
which  suddenly  takes  on  the  characteristics  of  a  malignant  growth. 
The  usual  cause  for  this  change  is  an  injury  accidentally  sustained 
or  friction  from  the  clothing.  It  may  be  as  well  to  state  here  that  it 
has  been  shown  by  several  authorities,  notably  Chambard,  J.  Hutch- 
inson (Jr.),Unna,  and  Gilchrist  (Crocker),  that  all  melanotic  growths 
are  not  sarcomata,  and  Unna  states  that  all  growths  with  metastasis 
which  start  from  pigmented  moles  are  really  melanotic  carcinomata 
rather  than  sarcomata.    The  clinical  behavior,  however,  is  the  same. 

Concerning  the  pathology,  I  shall  say  nothing. 

Symptomatology.  The  s\Tnptoms  are  not  distinctive.  Besides 
wasting,  there  are  likely  to  be  those  which  arise  from  the  presence  of 
tumors,  'SUch  as  pain,  ascites,  etc. 

The  blood,  so  far  as  I  know,  shows  nothing  except  the  conditions 
found  in  any  severe  secondary  anaemia.  My  case  (II.)  had  a  leuko- 
cytosis of  18,000,  but  at  the  time  the  examination  was  made  there 
was  a  suppurating  wound. 

I)l\gnosis.  In  a  fully  developed  case,  with  more  or  less  widely 
seattered  subcutaneous  nodules,  the  diagnosis  is  simple,  especially 
after  once  having  had  one's  attention  called  to  the  condition.    In  the 

I  Medical  and  Sargical  Reports,  Boston  aty  Hospital,  1897. 
*  Boston  Medical  and  Surgical  Joomal,  1894. 
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early  stages,  however,  when,  as  is  often  the  ease,  there  appears  an 
irregularly  nodular  bunch  on  the  side  of  the  neck,  with,  perhaps,  a  few 
small  nodules  in  the  neighboring  lymphatic  areas,  there  are  several 
possibihties  which  suggest  themselves,  namely,  leukaemia,  pseudoleu- 
ksemia,  lymphosarcoma,  tuberculosis,  or  syphilis.  The  fact  that  all 
of  these  conditions  involve  the  lymphatic  glands,  and  hence  are  found 
in  lymphatic  areas  only,  is  of  diagnostic  importance,  for  the  sar- 
comatous growths  are  not  confined  to  these  localities.  In  fact,  they 
are  usually  in  greatest  abundance  on  the  outer  surfaces  of  the  arms, 
on  the  chest,  etc.,  localities  where  lymphatic  glands  are  not  found. 
Lymphatic  leuksemia  may  be  excluded  by  a  blood  examination,  the 
other  possibilities  only  after  observation  of  the  case  for  a  longer  or 
shorter  time,  depending  on  the  rapidity  of  the  appearance  of  metas- 
tatic growths.  The  most  satisfactory  method  is  to  remove  one  of  the 
smaller  nodules  for  microscopic  examination.  This  very  simple  pro- 
cedure is,  however,  not  without  danger,  since  operations  upon  sar- 
comata are  often  followed  by  rapid  and  more  malignant  recurrence. 
If  the  skin  has  been  involved  the  growth  is  almost  sure  to  recur  at 
the  original  site,  but  if  subcutaneous  the  danger  is  much  less. 

Treatment.  The  rational  course  would  seem  to  be  that  of 
prompt  and  complete  removal  of  all  suspicious  growths,  especially  if 
they  show  the  slightest  signs  of  activity.  It  is  a  fact,  however,  that 
in  many  of  these  cases  the  extirpation  of  the  primary  growth  is  so 
quickly  followed  by  an  outburst  of  secondary  tumors  that  we  are 
forced  to  ask  ourselves  if  the  operation  did  not  act  as  a  stimulant  to 
a  more  or  less  quiescent  condition,  and  in  that  way  only  hasten  the 
inevitable  result.  The  question  of  operation,  then,  is  one  which 
requires  careful  consideration. 

So  far  as  drugs  are  concerned,  arsenic  is  the  only  remedy  which 
has  proven  of  any  value.  Kobner's^  case  is  frequently  referred  to  as 
an  example.  He  gave  Fowler's  solution  hypodermically,  at  first 
from  2j  to  4  drops  daily,  diluted  with  an  equal  volume  of  water,  to 
an  eight-year-old  girl,  who  suffered  from  multiple  sarcoma.  The 
treatment  was  begun  September  12,  1881,  and  was  continued  with 
increasing  doses  (up  to  9  drops)  until  January  5,  1882.  The  nodules 
decreased  greatly  in  number  and  size  and  the  enlargement  of  the 
liver  and  spleen  decreased.  The  treatment  was  continued  until 
March,  1882,  and  in  January,  1883,  the  condition  was  much  im- 
proved ;  the  body  weight  had  increased ;  there  were  only  a  few  nodules 
in  the  skin,  and  these  were  much  less  pigmented. 

Sherwell's^  case  showed  improvement,  but  the  patient  was  unable 
to  continue  the  use  of  the  arsenic,  and  died. 

Other  cases  of  great  improvement  or  of  apparent  cure  have  been 
reported  from  time  to  time  from  the  use  of  arsenic,  but  the  outlook 
under  any  circumstances  is  very  dark. 

1  Berliner  kiln.  Wocbensch.,  1883. 

2  The  American  Journal  op  the  Medical  Sciences,  vol.  civ. 
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TUBERCULOUS    STRICTURE    OF      THE    ASCENDING 
COLON,  WITH  SUDDEN  TOTAL  OBSTRUCTION  OF 
THE  BO^^T:L;  PERFORATION  OF  THE  INTES- 
TINE; REMOVAL  OF  THE  CECUM  AND    • 
HALF  THE  ASCENDING  COLON; 
RECOVERY. 

By  Thomas  S.  Cullen,  M.B., 

ASSOCIATE    PROFESSOR    OF    GYNECOLOQT,    JOHNS    HOPKINS    tTNIVERSITY,    BALTIMORE,    MD. 

The  careful  and  exhaustive  articles  bearing  on  lesions  of  this 
character  that  have  already  appeared  render  it  superfluous  for  me 
to  enter  into  a  detailed  consideration  of  the  subject.  Before  describ- 
ing the  present  case,  therefore,  I  shall  merely  enumerate  briefly  the 
salient  pathological  and  clinical  features  of  the  disease.  Those 
wishing  to  study  the  subject  fully  are  referred  to  the  interesting 
articles  of  Henri  Hartmann  and  Pilliet,^  and  Reclus,^  in  the  French; 
of  Hofmeister,^  Adolf  Hartmann,*  and  Gross,^  in  the  German,  and 
of  Lartigau,^  in  this  country.  Hofmeister  has  tabulated  all  the  cases 
he  could  find  in  the  literature,  and  his  consideration  of  the  subject 
is  most  thorough,  while  Baumgarten,  through  his  students,  Hart- 
mann and  Gross,  has  contributed  not  a  little  to  the  pathological 
aspect  of  this  disease.  The  works  of  Lartigau  and  Hofmeister  should 
be  carefully  read  by  all  particularly  interested  in  this  class  of  cases. 
Tuberculous  ulceration  of  the  intestine  is  relatively  frequent,  as 
evidenced  by  the  findings  at  autopsy,  but  stricture  of  the  lumen  of 
the  bowel  following  as  a  result  of  this  condition  is  somewhat  rare. 
Hofmeister  says  that  Eisenhardt,  in  1000  autopsies  on  tuberculous 
patients,  found  intestinal  lesions  566  times.  In  only  9,  however, 
was  there  a  more  or  less  definite  stricture  of  the  bowel. 

Tuberculous  strictures  of  the  bowel  are  usually  single  and  situated 
at  the  ileocaecal  valve.     The  caecum  is  converted  into  a  sausage- 
shaped  mass,  which  is  adherent,  as  a  rule,  posteriorly  and  occasion- 
ally laterally.    The  omentum,  although  at  times  adherent  to  the 
growth,  is  not  as  prone  to  engraft  itself  on  the  tumor  as  in  cases  in 
!    which   appendicitis   exists.     The   outer   surface,   while   relatively 
\    smooth,  may  be  studded  by  a  few  tubercles.     At  one  point  the  gut 
,    shows  a  constriction,  and  usually  around  this  the  adipose  tissue 
I   is  very  clense.    Where  the  caecum  is  cut  into  the  mucosa  frequently 
i   shows  considerable  alteration.    It  is  sometimes  studded  with  irreg- 

Note  8ur  une  variC-t^  de  typhlite  tubercalense  simulant  les  cancers  de  la  r^on,  Bull,  de  la 
•c.  anat.  de  Paris,  1891,  vol.  Ixvi.  p.  471. 
-  Typhlite  et  appendicite  tuberculeuses,  CUniques  Chirurgicales  de  la  Pitie,1894,  p.  317. 

*  Ueber  multiple  Darmstenosen  tuberkuliisen  Ursprungs,  Beltriige  zur  klinischen  Chirurgie, 
1    1»6,  Bd.  xvii.  8.  577. 

*  Bin  Fall  von  tuberknlsaer  Darmstenose,  Inang.  Diss.,  Tubingen,  1887. 
I       *  Ueber  Stricturirende  Darmtuberkulose,  Inaug.  Diss.,  Tiibingen,  1901. 

I       •  Journal  of  Experimental  Medicine,  1901,  vol.  vi.  p.  23. 
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ular  or  serpiginous  tuberculous  ulcers,  while  the  intervening  mucous 
membrane  is  the  seat  of  a  chronic  inflammatory  process.  At  the 
point  of  stricture  the  lumen  of  the  gut  is  so  narrow  that  the  tip  of 
the  finger  can  hardly  be  introduced.  In  some  cases  so  small  is  the 
calibre  of  the  bowel  that  a  sound  is  passed  with  difficulty,  and  in 
our  ca;^e  a  small  bird-shot  was  sufficient  to  completely  occlude  the 
canal.  The  degree  of  alteration  in  the  caecum  varies  with  the  indi- 
vidual case,  and  it  is  only  necessary  for  the  reader  to  picture  the 
tuberculous  process  advancing  until  the  caecum  becomes  matted 
and  densely  adherent  to  all  the  neighboring  structures,  and,  in  rare 
instances,  the  process  gradually  involves  the  abdominal  wall  until 
finally  there  is  a  fistulous  opening  on  the  surface.  Even  in  the  early 
stages  the  mesenteric  glands  are  enlarged  and  already  involved  in 
the  tuberculous  process,  and  where  the  caecal  invasion  is  apparently 
in  its  incipiency  there  may  be  caseation  of  these  glands. 

Tuberculous  stenoses  of  the  gut,  when  multiple,  are  almost  in- 
variably situated  in  the  ileum.  Anywhere  from  one  to  twelve 
strictures  have  been  noted  in  the  same  patient.  In  one  case  Hof- 
meister  found  twelve  strictures  scattered  over  a  distance  of  about 
seven  feet  of  gut.  The  bowel  between  the  strictures  is  frequently 
distended,  and  in  rare  cases  has  been  known  to  reach  17  cm.  in 
circumference.  Lartigau  draws  especial  attention  to  a  group  of  these 
cases,  in  which,  associated  with  the  tuberculous  process,  there  is  a 
marked  diffuse  thickening  of  the  bowel  wall,  which  occasionally 
reaches  1  cm.  or  more  in  thickness. 

The  appendix  is  usually  adherent,  but,  except  where  the  tuber- 
culosis of  the  caecum  is  far  advanced,  shows  no  implication  in  the 
specific  process.  Our  case  proved  no  exception  to  the  rule.  Although 
bound  down  by  adhesions,  the  appendix  was  otherwise  normal. 

Histological  Picture.  In  sections  from  the  caecum  the  edges 
of  the  ulcers  may  show  tuberculous  tissue,  but,  as  a  rule,  epithelioid 
cells  pr  typical  tubercles  are  wanting,  and  nothing  but  granulation 
tissue  can  be  made  out.  In  the  vicinity  of  the  muscle,  however, 
groups  of  epithelioid  cells,  and  now  and  then  tubercles,  are  seen. 
The  peritoneal  surface  is  usually  free  from  tuberculous  nodules 
until  the  disease  is  far  advanced  or  unless  the  caecal  lesion  has  been 
associated  with  tuberculous  peritonitis.  Sections  from  the  stricture 
are  composed  entirely  of  connective  tissue;  sometimes  with,  at  other 
times  without  areas  even  slightly  suggestive  of  tuberculosis.  The 
adipose  tissue  surrounding  the  gut  at  the  point  of  stricture  is  much 
infiltrated  with  small  round  cells,  rendering  the  fat  exceedingly 
hard  and  firm.  Sections  from  the  lymph  glands  in  the  region  of  the 
caecum  almost  invariably  yield  typical  tubercles. 

.  Naturally  the  tuberculosis  gradually  extends  to  the  muscle  and 
outer  coats  of  the  bowel  The  farther  away  the  process  extends 
from  the  lumen  of  the  bowel,  the  more  characteristic  will  be  the 
specific  lesions,  since  the  inflammatory  changes  produced  by  the 
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intestinal  bacteria  have  less  opportunity  of  masking  the  tubercles. 
The  diffuse  thickening  or  "chronic  hyperplastic  tuberculosis"  of 
the  intestine  yields  a  very  different  picture  to  that  of  simple  tuber- 
culosis, as  has  been  clearly  pointed  out  by  Henri  Hartmann,Lartigau, 
and  others.  In  these  cases  the  tuberculous  process  has  been  relegated 
entirely  to  the  background,  while  the  mucosa  and  muscle  have  been 
overrun  with  round  cells.  Intestinal  bacteria  have  doubtless  gained 
entrance  to  the  walls  through  the  tuberculous  lesions  and  have  con- 
tinually kept  up  a  chronic  inflammation  of  the  bowel  wall  so  wide- 
spread in  character  that  the  tuberculosis  is  entirely  overshadowed. 
At  a  few  points,  however,  it  will  still  be  demonstrable,  and  can  be 
detected  with  certainty  in  the  mesenteric  lymph  glands.  Even  in 
the  csecal  wall,  when  the  typical  lesions  are  totally  wanting,  tubercle 
bacilli  can  still  be  readily  demonstrated. 

Clinical  History.  Patients  presenting  tuberculosis  of  the 
caecum  are  usually  between  twenty  and  thirty  years  of  age.  The 
condition,  however,  may  be  found  in  the  very  young,  and  has  been 
noted  in  persons  fairly  advanced  in  years.  Quite  commonly  the 
patient  has  suffered  from  an  old  tuberculous  process  in  the  lungs  or 
has  a  suspicious  family  history.  In  many  of  the  cases  which  have 
come  to  autopsy  healed  lesions  in  the  lungs  have  been  demonstrated, 
while  in  a  few  instances  there  has  been  swelling  of  the  cervical, 
axillary,  or  other  lymph  glands  coincident  with  the  csecal  lesion. 
One  of  the  first  symptoms  is  constipation.  After  a  time  dull  or  sharp 
pain  is  felt  in  the  appendiceal  region.  As  the  constriction  develops 
there  may  be  an  intermittent  diarrhcea,  with  the  gradual  narrowing 
of  the  bowel,  and  fulness  may  be  noted  over  the  caecum.  Where 
there  is  much  infiltration  of  the  intestinal  wall  the  gut  becomes  very 
firm  and  feels  like  a  sausage-shaped  tumor.  With  the  gradual  growth 
of  tuberculous  tissue  and  narrowing  of  the  bowel  symptoms  of  ob- 
struction manifest  themselves,  as  evidenced  by  abdominal  distention, 
•colicky  pain,  marked  peristalsis,  vomiting,  and  rapid  loss  in  weight. 

But  although  these  symptoms  may  be  present,  in  some  instances 
definite  indications  of  the  presence  of  the  lesions  may  be  entirely 
absent.  In  our  case  the  patient  felt  well  until  the  day  before  opera- 
tion, complaining  only  of  slight  discomfort  near  the  appendix. 

Diagnosis.  With  the  increased  attention  paid  to  caecal  tuber- 
culosis the  possibilities  of  overlooking  these  lesions  will  be  lessened. 
It  was  only  a  few  days  after  our  case  was  operated  upon  that  Dr. 
Finney  saw  a  patient  giving  symptoms  sufficiently  suggestive  of  a 
tuberculous  lesion  in  the  caecum  to  render  such  a  diagnosis  justifi- 
able. At  operation  the  caecum  was  found  to  be  the  seat  of  a  most 
extensive  tuberculous  ulceration.  Fortunately,  it  was  found  possible 
to  excise  the  whole  of  the  diseased  area. 

Given  a  tumor  in  the  right  iliac  fossa  of  slow  growth,  a  clinical 
history  pointing  to  a  previous  pulmonary  tuberculosis,  and  a  com- 
parative absence  of  temperature,  it  is  highly  probable  that  tuber- 
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culosis  is  present.  If  a  patient  be  fairly  well  advanced  in  years,  of 
course,  the  possibility  of  a  malignant  growth  must  be  considered. 
As  pointed  out  by  Hartmann,  I>artigau,  and  other  authorities,  tuber- 
culosis of  the  csecum,  especially  of  the  hyperplastic  form,  has  often 
been  taken  for  sarcoma.  This  has  been  due  to  the  massive  infiltra- 
tion with  small  round  cells.  But  provided  that  we  remember  that 
they  form  a  definite  infiltration,  instead  of  one  or  more  large  foci, 
and  further,  that  the  cells  are  uniform  in  size  instead  of  being  large 
and  small  and  actively  dividing,  confusion  is  not  likely  to  occur. 

The  gross  diagnosis  between  tuberculosis  and  carcinoma  of  the 
caecum  may  offer  numerous  difficulties,  but  on  microscopic  exam- 
ination no  confusion  can  exist,  as  in  the  tuberculous  process  the 
epithelial  elements  play  an  entirely  passive  role  or  have  disappeared. 
Moreover,  the  demonstration  of  the  tubercle  bacilli  is  generally  easy. 

The  diagnosis  between  csecal  tuberculosis  and  appendicitis  is 
usually  dependent  on  the  tuberculous  history  and  the  slow  growth 
of  the  tumor,  together  with  the  absence  of  a  temperature  suggestive 
of  a  pus  accumulation.  Of  course,  in  a  case  similar  to  the  present 
one,  a  differential  diagnosis  would  be  absolutely  impossible. 

Treatment.  If  tuberculosis  of  the  caecum  be  diagnosed  early 
operation  is  indicated.  Resection  of  the  entire  diseased  area  is,  of 
course,  necessary  for  an  absolute  cure.  Lateral  anastomosis  between 
the  ileum  and  ascending  colon  is  the  ideal  operation.  If  after  resect- 
ing the  diseased  portion  of  the  gut  very  little  mobihty  be  obtainable, 
in  order  to  avoid  tension  an  end-to-end  anastomosis  is  the  only 
alternative.  Where  there  are  numerous  strictures  scattered  over 
an  area  of  several  feet  of  gut,  the  question  arises  as  to  whether  the 
entire  diseased  area  be  excised  or  several  anastomoses  be  made, 
removing  only  the  diseased  segments  and  leaving  the  intervening 
normal  gut.  If  the  span  of  gut  involved  by  the  tuberculous  process 
be  not  over  three  or  four  feet,  it  is  wiser  to  remove  this  portion  in 
its  entirety.  In  one  of  the  cases  reported  between  six  and  seven . 
feet  were  removed,  and  the  patient  recovered.  With  the  diseased 
caecum  it  is  always  necessary  to  carefully  examine  the  glands  of  the 
mesentery,  and  if  they  be  involved,  they  too  should  be  excised.  The 
results  from  resection  have  been  very  gratifying,  Ilofmeister  in  his 
table  of  83  operative  cases  showing  a  recovery  of  62  per  cent. 

Tuberculous  stricture  of  the  ascending  colon,  vnth  sudden  total 
obstruction  of  the  bowel;  perforation  of  the  intestine;  removal  of  the 
coBcum  and  half  the  ascending  colon.  Recovery. — The  following  is 
taken  from  my  case-book,  November  29, 1902:  At  11  P.M.  I  saw,  in 
consultation  with  Dr.  Charles  E.  Simon,  Miss  K.  G.,  aged  twenty-four 
years.  The  day  before  she  had  indefinite  pains  in  the  region  of  the 
appendix.  They  were,  however,  not  very  severe  and  lasted  but  a 
short  time.  To-day  she  did  her  work  as  usual  and  prepared  supper, 
but  shortly  afterward  was  taken  with  severe  pain  in  the  right 
side  and  was  forced  to  go  to  bed.    At  9  p.m.  Dr.  Simon  saw  her. 
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There  was  marked  rigidity  of  the  right  rectus  over  the  appendiceal 
region.  There  was  Httle  temperature.  On  examination  of  the  blood 
Dr.  Simon  noted  that  all  eosinophiles  had  disappeared  and  that  there 
was  an  evident  leukocjiosis.^  When  I  saw  her  two  hours  later  the 
rigidity  of  the  right  side  had  in  part  disappeared,  probably  as  she 
was  slightly  under  the  influence  of  morphine.  The  general  condi- 
tion was  good;  pulse  full  and  regular.  Nevertheless,  I  advised 
immediate  operation. 

At  1.30  A.M.  the  abdomen  was  opened  and  a  thin,  watery  pus 
immediately  escaped  from  the  peritoneal  cavity,  and  the  pelvis  was 
found  to  be  completely  filled  with  pus.  The  intestinal  loops,  how- 
ever, on  the  whole,  presented  a  fairly  normal  appearance.  Here 
and  there  they  were  covered  by  a  few  flakes  of  fibrin.  The  appendix 
was  easily  recognized  and  was  bound  down  by  adhesions.  It  was 
tied  off  from  tip  to  base.  As  the  distal  extremity  appeared  to  be 
normal,  we  expected  to  find  a  perforation  near  the  caecum,  but  on 
complete  removal  of  the  appendix  it  was  found  that,  apart  from 
adhesions,  no  alteration  was  present.  After  remo\'ing  the  pus  from 
the  abdomen  a  sponge  was  passed  into  the  right  renal  pocket  to 
see  if  any  pus  was  there,  and,  to  our  surprise,  some  dark  fluid 
escaped.  This  was  entirely  different  from  that  found  in  the  pelvis. 
The  abdominal  incision  was  continued  upward  to  the  ribs,  and  we 
immediately  saw  a  perforation,  about  4  mm.  in  diameter,  in  the 
ascending  colon.  As  there  was  a  good  deal  of  fluid  escaping,  I  tem- 
porarily closed  this  fistulous  opening  with  a  purse-string  suture.  I 
then  drew  the  ascending  colon  out  and  made  a  longitudinal  incision, 
and  on  introducing  the  finger  into  the  colon  found  total  obstruction 
a  short  distance  above  the  ileocsecal  valve.  The  lower  third  of  the 
ascending  colon,  the  caecum,  and  a  small  portion  of  the  ileum  were 
tied  off  and  removed,  together  with  some  enlarged  glands  in  the  meso- 
colon. The  ascending  colon  and  ileum  were  then  united  by  end-to- 
end  anastomosis.  Lateral  union  would  have  been  preferable,  but  we 
had  no  choice,  as  the  tissues  would  have  been  on  too  great  a  tension. 
A  Connell  suture  was  employed  for  two-thirds  the  circumference  of 
the  gut, the  remaining  third  beingturned  in  with  rectangular  mattress 
sutures.  The  entire  line  of  suture  was  reinforced  by  running  mat- 
tress sutures.  The  pelvis  was  carefully  sponged  out,  the  intestinal 
loops  brought  up  into  the  abdomen,  and  the  entire  pelvis  loosely 
l)acked  with  iodoform  gauze.^ 

'  Simon  lays  much  stress  on  the  frequent  absence  of  eosinophiles  where  pas  is  accnmnlating, 
and  thinlts  that  this  sign  is  of  more  practical  value  than  the  degree  of  leukocjtosis. 

•  For  seTcral  years,  where  the  pelvis  has  been  filled  with  free  pus,  I  have  made  it  a  practice, 
•fter  ha^nng  wiped  the  pelvis  and  intestines  off,  to  place  the  patient  for  .a  moment  in  the 
Trendelenburg  posture.  The  pelvis  has  then  been  loosely  but  fully  packed  with  gauze,  the 
ends  of  which  are  brought  out  through  the  appendix  incision.  My  object  has  been  to  prevent 
the  intestinal  loops  from  dropping  down  and  becoming  adherent  or  kinked  in  the  pelvis.  In 
BJy  hands  this  procedure  has  yielded  very  gratifying  results.  The  loops,  although  still  liable 
to  become  adherent,  are  on  a  level  and  are  not  nearly  so  prone  to  become  obstructed. 

▼OL.  127,  NO.  8.— XASOH,  UM.  29 
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A  gauze  drain  was  also  left  at  the  site  of  the  anastomosis.  The 
patient  stood  the  operation  well.  Her  pulse  did  not  rise  above  100. 
The  outlook,  however,  was  not  particularly  flattering,  considering 
the  fact  that  there  was  a  commencing  peritonitis  and  also  consider- 
able oedema  of  the  intestinal  wall.  Eight  days  after  operation,  on 
removing  the  last  of  the  gauze,  some  fecal  matter  was  found  on  the 
dressing.  The  fistula  gradually  closed,  and  the  patient  made  an 
excellent  recovery. 

February  12,  1904.  The  patient  has  been  at  work  for  several 
months,  performing  general  household  duties  without  the  slightest 
inconvenience.  Her  general  condition  is  excellent.  From  her  I 
learned  that  she  had  had  typhoid  (?)  fever  six  years  previously  and 
was  in  bed  for  two  weeks.  For  the  last  year  she  has  had  cramp-like 
pains  throughout  the  abdomen  two  or  three  times  a  month,  and 
recently  the  bowels  have  been  more  constipated  than  usual.  She 
gives  no  history  whatever  of  injury  or  bruising  of  the  abdomen. 
For  about  a  week  before  her  admission  to  the  hospital  she  had  had 
intermittent  abdominal  pain.  From  the  family  history  we  were 
unable  to  get  any  data  suggestive  of  hereditary  tuberculosis. 

Pathological  Report.  (Gynecological  Pathological  No.  6316.) 
The  specimen  consists  of  a  small  portion  of  the  ileum,  of  the  caecum, 
and  of  about  one-half  of  the  ascending  colon.  The  mucosa  of  the 
ileum  is  unaltered,  that  of  the  caecum  in  most  places  is  normal,  but 
at  a  point  directly  opposite  the  ileocaecal  valve  is  a  perforation  5  mm. 
in  diameter  (Fig.  1).  The  walls  of  the  perforation  are  rather  smooth 
and  the  surrounding  mucosa,  over  an  area  1  cm.  in  diameter,  is 
somewhat  thickened.  The  ascending  colon,  about  5  cm.  above  the 
perforation,  shows  a  marked  constriction.  At  this  point  the  lumen 
narrows  down  until  it  is  not  more  than  2  mm.  in  diameter.  Indeed, 
so  small  is  it  that  a  fine  bird-shot  would  lodge  and  completely  plug 
the  canal  at  this  point  (Fig,  2).  The  intestinal  wall  at  the  point  of 
constriction  varies  from  5  mm.  to  8  mm.  in  thickness  and  is  exceed- 
ingly firm  in  consistence.  The  constriction  is  1  cm.  in  length  and 
the  ascending  colon  above  this  point  is  unaltered. 

Histological  Examination.  The  appendix,  beyond  showing  a  few 
adhesions  on  its  outer  surface,  is  normal.  The  caecum  in  the  vicinity 
of  the  perforation  has  entirely  lost  its  glandular  elements,  the  speci- 
men consisting  almost  entirely  of  granulation  tissue.  The  under- 
lying muscle  shows  a  varying  amount  of  small  round-celled  infiltra- 
tion. This  is  especially  abundant  in  the  vicinity  of  the  peritoneal 
covering. 

Along  the  margin  of  the  perforation  there  is  also  much  granula- 
tion tissue,  and  the  underlying  muscle  is  everywhere  infiltrated 
by  small  round  cells.  The  ulceration  is  evidently  an  old  process, 
as  nowhere  is  a  very  acute  inflammatory  reaction  present.  The 
walls  of  the  stricture  are,  to  a  great  extent,  composed  of  fibrous 
tissue.    Here  and  there  we  have  some  light  areas  somewhat  sug- 
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gestive  of  tuberculosis.  No  giant  cells  are,  however,  demonstrable. 
Several  mesenteric  glands  were  removed  with  the  intestine.  Some 
of  these  reached  1.5  cm.  in  diameter.    On  histological  examination 

Fig.  1. 


.^. 


rforftti 


c  J  I  e  II  nv 


Tuberculosis  of  the  csecum  with  perforation  (natural  size).  Above  is  a  cross-section  of  the 
ascending  colon.  Below  and  to  the  right  the  ileum.  At  a  point  directly  opposite  the  ileum 
Is  a  perforation  of  the  caecum,  and  just  above  the  perforation  the  adipose  tissue  is  thickened 
and  there  is  a  constriction  of  the  gut.  At  o  are  two  enlarged  and  tuberonloua  lymph  glands. 
Kor  the  interior  view  of  the  specimen,  see  Fig.  2. 
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these  show  typical  tubercles,  some  sections  of  which  contain  four  or 
five  giant  cells.  The  tuberculous  process  in  the  lymph  glands  has 
here  and  there  advanced  to  caseation. 

Fig.  2. 


Tuberculous  stricture  of  the  ascending  colon  with  perforation  of  the  caecum.  Directly  oppo- 
site the  ileocsecal  valve  is  a  small  perforation  with  slightly  ragged  edges.  A  short  distance 
above  this  point  the  intestinal  walls  grow  thicker  and  then  form  an  annular  constriction. 
The  lumen  of  the  ascending  colon  at  the  stricture  has  been  so  narrowed  that  a  small  bird- 
Shot,  when  introduced,  lodged  therein  and  completely  plugged  the  gut. 


The  following  points  merit  attention  in  this  case: 
1.  The  total  absence  of  definite  symptoms  until  a  few  hours  before 
operation. 


i 
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2.  The  presence  of  symptoms  identical  with  those  of  acute  appen- 
dicitis. 

3.  Marked  contraction  of  the  stricture. 

4.  The  advisabihty  of  always  exploring  the  right  renal  pocket  in 
all  cases  in  which  there  is  free  purulent  fluid  in  the  pelvis. 

As  seen  from  the  history,  the  patient  had  practically  no  symp- 
toms until  about  five  hours  before  operation,  and  then  there  was 
moderate  pain  over  the  appendix,  accompanied  by  rigidity  of  the 
right  rectus. 

Examination  of  the  blood  showed  a  total  absence  of  eosinophiles. 
The  only  way  in  which  we  can  account  for  the  lack  of  symptoms  is 
that  for  some  reason  there  occurred  an  acute  contraction  of  the 
stricture,  which,  up  to  this  time,  had  permitted  the  free  passage  of 
feces.  The  possible  existence  of  such  a  condition  supplies  another 
indication  for  early  operation  whenever  trouble  exists  in  the  appen- 
diceal region.  Already  peritonitis  had  developed,  although  the 
symptoms  had  existed  for  so  short  a  time;  and  had  we  delayed 
until  morning  there  would  have  been  little  chance  of  saving  the 
j>atient. 

After  having  removed  the  appendix  and  wiped  the  pus  from  the 
uelvis,  the  abdominal  cavity  appeared  normal,  and  I  probably 
should  not  have  explored  the  right  renal  pocket  had  I  not  been 
familiar  with  the  renal  work  of  Max  Broedel,  who  has  shown 
clearly  that  where  there  is  a  free  accumulation  of  fluid  in  the  region 
of  the  appendix  that  by  gravity  it  will  travel  down  into  the  right 
lenal  fossa. 

I  should  have  preferred  lateral  anastomosis,  but  we  were  forced 
to  make  an  end-to-end  union  on  account  of  tension. 


A  STUDY  OF  NORMAL  AND  PATHOLOGICAI.  CONDI- 
TIONS OF  THE  BURS.E  OF  THE  NECK,  WITH 
SPECIAL  REFERENCE  TO  THE  SUB- 
HYOID BURSA.* 

By  Willis  S.  Anderson,  M.D., 

ASSISTANT  TO  THE  CHAIR  OF  LARYNOOLOGT,  DETROIT  COLLEGE  OF    MEDICINE!    LARTNGOLOGI8T 
TO  THE  HARPER  HOSPITAL  POLYCLINIC,  ETC.,  DETROIT,  MICHIGAN. 

We  find  on  searching  the  literature  of  the  older  writers  references 
to  cystic  tumors  of  the  neck,  some  of  them,  no  doubt,  of  bursal  origin; 
but  from  the  descriptions  given  it  is  impossible  to  know  their  exact 
nature.    Commencing  with  Celsus,  who  mentions  tumors  of  the  neck, 

•  Thesis   presented  to  the  Council  of  the  American  I>aryngological,  Rhinologlcal,  and 
Olological  Society,  April,  1903. 
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down  to  the  latter  half  of  the  eighteenth  century,  we  find  occasional 
references  to  these  conditions;  but  not  until  the  beginning  of  the 
nineteenth  century  can  we  find  any  definite  literature  on  the  sub- 
ject. 

Boyer/  in  his  treatise  published  in  1831,  describes  cysts  of  the 
neck  as  follows :  "  There  is  sometimes  found  between  the  hyoid  bone 
and  the  thyroid  cartilage,  upon  the  membrane  uniting  them  and  be- 
hind the  thyroid  muscle,  an  encysted  tumor,  containing  a  viscous, 
yellowish  fluid."  He  further  states  that  they  usually  cause  no  trouble 
except  that  the  deformity  may  be  annoying,  especially  to  women. 
While  Boyer's  cysts  are  undoubtedly.hygroma  of  the  subhyoid  bursa, 
he  did  not  recognize  them  as  such,  nor  did  he  seem  to  have  any 
knowledge  of  the  existence  of  a  bursa  normal  to  this  region.  Voil- 
lemier  and  Vidal  appear  to  have  had  a  vague  knowledge  of  its  exist- 
ence, but  Malgaigne,^  in  1838,  was  the  first  to  describe  accurately 
this  bursa.  Vemeuil,'  in  1853,  pubHshed  a  careful  study  of  the 
bursas  of  the  neck  and  their  affections  under  the  title  "Recherches 
anatomiques  pour  servis  a  I'histoire  des  Kystes  de  la  partie  sup^- 
rieure  et  m^diene  du  cou."  In  this  monograph  he  gives  the  location 
of  the  different  bursse  found  in  this  region.  The  most  complete  study 
of  the  subject  the  writer  has  found  is  a  thesis  by  Batut,*  published 
in  1886. 

Besides  the  above-mentioned,  a  few  scattered  articles  in  German, 
French,  and  English  have  been  found,  and  an  occasional  brief 
reference  in  some  of  the  more  complete  works  of  surgery. 

The  fairly  constant  serous  bursse  of  the  neck,  according  to  Ver- 
neuil,  are  three  in  number:  1.  Subcutaneous  antethyroid,  also  called 
prsethyroid.  2.  Deep  subhyoid  (Boyer's  bursa).  3.  The  superficial 
or  sushyoid. 

The  subcutaneous  antethyroid  bursa,  described  by  Beclard,^  lies 
in  the  loose  areolar  tissue  over  the  Adam's  apple.  This  bursa  is  not 
always  present,  and  when  existent  it  varies  in  size  from  a  mere  space 
to  a  well-defined  sac  easily  demonstrated.  It  is  difficult  to  differ- 
entiate any  bursa  in  the  loose  tissue  in  women  and  children;  in  men 
it  is  usually  present  and  tends  in  both  sexes  to  grow  larger  as  age 
advances.  It  develops  as  the  result  of  friction  between  the  subcu- 
taneous tissue  and  the  prominence  of  the  thyroid  cartilage. 

The  subhyoid  bursa,  described  by  Malgaigne,  is  the  one  more 
directly  to  be  considered.  It  is  situated  between  the  hyoid  bone  and 
the  thyrohyoid  membrane.  Superiorly,  it  is  limited  by  the  insertion 
of  the  thyrohyoid  membrane  to  the  lower  lip  of  the  upper  border  of 
the  body  of  the  hyoid  bone;  anteriorly,  its  wall  is  formed  by  the  pos- 
terior surface  of  the  hyoid  bone  at  its  upper  portion  and  the  cervical 
aponeurosis  below ;  posteriorly,  it  is  limited  by  the  thyrohyoid  mem- 
brane; inferiorly,  it  reaches  to  the  upper  portion  of  the  thyroid  car- 
tilage by  an  infundibuliform  prolongation;  laterally,  it  may  extend 
under  the  thyrohyoid  muscle,  but  its  usual  limit  is  the  inner  border  of 
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the  muscle.  It  is  about  2  cm.  long  by  1  cm.  broad,  and  larger  in  men 
than  in  women  and  children.  Vemeuil  found  it  rudimentary  in  a 
fetus,  and  constantly  present  in  fifteen  adult  subjects.  The  sub- 
hyoid bursa  is  rarely  absent.  Malgaigne  describes  it  as  a  single  sac, 
with  two  lateral  prolongations,  while  the  more  accurate  dissections 
of  Vemeuil  show  it  to  be  a  double  bursa,  with  a  partition  in  the 
median  line.  The  latter  observer  explains  the  development  of  this 
double  bursa  as  the  result  of  friction  between  the  upper  border  of 
the  thyroid  cartilage  and  the  hyoid  bone,  and,  because  of  the  thyroid 
notch  in  the  median  hne,  less  friction  is  experienced  at  this  point,  a 
fact  which  accounts  for  the  median  wall  of  connective  tissue  sepa- 
rating the  two  bursae.  There  is  sometimes  a  connection  between 
the  antethyroid  bursa  and  the  subhyoid  bursa. 

The  superficial  or  sushyoid  bursa  described  by  Verneuil  lies  be- 
tween the  geniohyoid  and  the  geniohyoglossal  muscles.  Besides  the 
three  above-mentioned  bursae,  which  are  fairly  constant,  others  have 
been  found  and  described  by  various  observers.  Among  these  may 
be  mentioned  a  second  bursa  lying  in  the  concavity  of  the  hyoid  bone, 
described  by  H.  liUschka.*  Fleichman  described  a  bursa  on  the 
geniohyoglossi  next  to  the  frsenum  of  the  tongue  as  the  bursa  sub- 
linguaUs.  Rosenmiiller,  quoted  by  Luschka,®  described  the  bursa 
stemohyoidea  between  the  sternohyoid  muscle  and  the  hyoid  bone. 
Others  have  been  described  as  the  thyroidea  lateralis  (Gruber),' 
stylohyoidea,  cricothyrothyroidea  (Calori),  and  thyrotracheaUs 
(Calori). 

While  considering  the  location  and  structure  of  this  bursa,  men- 
tion ought  to  be  made  of  the  remains  of  the  thyreoglossal  duct.  There 
is  in  the  embryo  (His)*  a  prolongation  of  the  thyroid  gland  upward, 
forming  a  duct  or  tract.  This  tract  runs  (Butlin)'  from  the  foramen 
caecum  at  the  base  of  the  tongue  downward  in  the  raphe  between 
the  geniohyoglossi  muscles  to  the  hyoid  bone.  It  is  intimately  con- 
nected with  the  body  of  the  hyoid  bone,  with  its  periosteum,  and  with 
the  subhyoid  bursa  behind.  Below  the  mylohyoid  muscle  the  tract 
can  be  traced  from  its  close  connection  with  the  lower  and  posterior 
edge  of  the  hyoid  bone  downward  in  front  of  the  thyrohyoid  ligament 
to  the  pyramidal  lobe  of  the  thyroid  gland  beneath  the  raph^  uniting 
the  sternohyoid  muscles.  This  tract  may  remain  open  in  a  portion 
of  its  extent,  which  accounts  for  the  cysts  of  this  duct.  There  is 
found  frequently  in  its  course  small  masses  of  thyroid  gland  tissue, 
which  are  known  as  the  accessory  or  parathyroids.  This  duct  is 
lined  by  ciliated  epithelium,  and  is  in  close  relation  with  several 
bursae  of  the  neck,  especially  the  subhyoid  bursa. 

The  gross  anatomy  of  the  bursae  of  the  neck  has  been  studied  by 
a  number  of  observers,  but  there  does  not  seem  to  have  been  any 
attention  given  to  their  histological  structure.  The  writer  has  made 
a  number  of  dissections  of  subhyoid  bursae,  with  the  object,  first,  to 
confirm  the  work  of  other  observers;  and,  second,  to  demonstrate  the 
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histological  structure  of  these  sacs.  Several  dissections  of  embryos 
and  children  at  term  show  the  bursa  in  a  very  rudimentary  state. 
On  gross  inspection  all  that  is  evident  are  the  small  spaces  in  the 
very  loose  areolar  tissue  lying  between  the  body  of  the  hyoid  bone 
and  the  thyrohyoid  membrane.  Dissections  from  one  subject,  exam- 
ined histologically  with  a  low  power,  revealed  a  fair-sized  space  in 
the  loose  areolar  tissue.  There  was  no  distinct  limiting  membrane 
lining  the  whole  of  the  cavity,  but  in  places  with  a  high  power  there 
was  a  suggestion  of  such  a  limiting  membrane  lined  by  flattened  endo- 
thelial cells.  It  would  seem  that  in  early  life  this  bursa  was  nothing 
more  than  a  mere  space  in  the  areolar  tissue  without  a  distinct  lining 
membrane.  The  bursa  in  adult  subjects  was  regularly  found  larger 
in  men  than  in  women.  It  occupied  considerable  space  in  the  loose 
tissue  behind  the  hyoid  bone.  The  interior  of  the  sac  was  smooth, 
and  had  the  appearance  of  a  serous  lining.  In  some  cases  trabecule 
could  be  seen  running  across  the  cavity.  Histologically,  no  continu- 
ous lining  could  be  demonstrated,  but  in  places  a  limiting  membrane 
lined  by  flattened  cells  was  observed.  The  lining  membrane  was 
much  more  distinct  in  the  specimens  taken  from  the  children  at 
term.    In  no  instance  were  columnar  ciliated  cells  found. 

The  results  obtained  from  this  limited  study  are  in  harmony  with 
what  we  should  expect  from  our  knowledge  of  subcutaneous  bursse 
in  general.  Since  these  bursse  develop  as  the  result  of  friction  be- 
tween the  adjacent  parts,  we  should  expect  them  to  vary  considerably 
in  size  and  structure,  and  also  to  be  more  developed  in  advanced  age. 
Schafer^**  says:  "It  must,  however,  be  observed  that  among  the  sub- 
cutaneous bursse  some  are  reckoned  which  do  not  always  present 
the  characters  of  true  synovial  sacs,  but  look  more  hke  mere  recesses 
in  the  subcutaneous  areolar  tissue,  larger  and  more  defined  than  in 
the  neighboring  areolae,  but  still  not  bounded  by  an  evident  synovial 
membrane.  These  may  be  looked  upon  as  examples  of  less  developed 
structure,  forming  a  transition  between  the  areolar  tissue  spaces  and 
the  perfect  synovial  cavities;  indeed,  it  may  happen  that  what  is  a 
well-developed  synovial  bursa  in  one  subject  is  merely  an  enlarged 
areola  in  another.  Many  of  the  bursas  do  not  appear  until  after 
birth,  and  they  are  said  to  increase  in  number  as  age  advances.  The 
synovial  membranes  are  composed  entirely  of  connective  tissue  with 
the  usual  cells  and  fibres  of  that  tissue.  There  exist  on  the  synovial 
membranes  no  complete  lining,  although  patches  of  cells  may,  it  is 
true,  here  and  there  be  met  with  which  present  an  epithelioid  appear- 
ance." 

No  definite  etiology  of  cysts  of  the  subhyoid  bursa  has  been  found. 
It  is  thought  that  trivial  traumatisms,  so  slight  as  to  escape  the 
memory,  may  be  the  cause.  Tight  collars,  especially  when  the  edges 
press  at  that  point,  may  be  the  exciting  factor.  The  latter  cause  is 
the  one  given  by  a  patient  who  consulted  the  writer.  They  are  never 
congenital. 
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Symptoms.  As  a  rule,  these  cysts  cause  but  few  subjective  symp- 
toms. The  symptoms  are  proportionate  to  the  size  of  the  tumor,  and 
are  caused  naturally  by  the  mechanical  presence  of  the  growth.  If 
the  cyst  is  small  no  inconvenience  is  felt ;  the  larger  ones  sometimes 
interfere  with  deglutition  or  respiration  and  give  rise  occasionally  to 
a  sense  of  stiffness  of  the  muscles  of  deglutition.  In  rare  instances 
cysts  have  attained  such  a  size  as  to  give  rise  to  serious  symptoms. 
One  author  claims  that  these  swellings  may  be  visible  on  the  floor  of 
the  mouth,  but  it  would  seem  that  this  was  an  error  in  diagnosis,  as 
the  thyrohyoid  membrane,  which  limits  the  upper  border  of  the 
bursa,  is  a  firm  resisting  membrane.  The  cysts  develop  slowly  and 
are  not  painful  or  tender  to  the  touch.  They  vary  in  size  from  a 
slight  swelling  to  a  tumor  the  size  of  an  orange.  Usually  they  are 
the  size  of  a  hazelnut.  They  are  found  just  below  the  hyoid  bone, 
in  the  median  or  just  to  one  side  of  the  median  line,  and  they  are 
firmly  attached  to  the  underlying  tissue.  The  tumor  is  usually  glob- 
ular and  tense;  the  skin  over  it  freely  movable,  and  shows  no  sign  of 
inflammation.  They  are  usually  smooth,  but  in  long-standing  cases 
a  roughened  surface  has  been  detected.  Fluctuation  may  be  present, 
( lepending  on  the  size  of  the  growth,  the  contents,  and  the  possibility 
of  fixing  the  tumor  while  the  sign  is  being  elicited.  They  are  said  to 
l)e  more  common  in  men.  The  cases  seen  by  the  author  were  in 
females,  but  the  sensitiveness  of  women  to  any  defonqity  may  ac- 
count for  it  apparently  being  more  comnion  in  them.  In  the  few 
cases  reported  where  the  cysts  have  attained  a  larger  size,  there  are, 
in  addition,  pressure  symptoms,  which  may  give  rise  to  interference 
with  circulation  in  the  neck,  to  dyspnoea,  or  to  dysphagia. 

The  clinical  history  of  these  cases  varies.  They  may  remain  for 
years,  causing  but  little  inconvenience  and  not  increasing  appreciably 
in  size;  they  may  disappear  under  treatment  so  simple  that  one  feels 
that  the  treatment  was  not  the  cause  of  their  disappearance.  Such 
was  the  fact  in  one  of  the  writer's  cases,  although  it  has  been  claimed 
l)y  some  that  they  never  disappear  spontaneously.  They  may  vary 
in  size  from  month  to  month,  as  in  one  case  now  under  observation. 
They  may  spontaneously  open,  or  open  as  the  result  of  local  treat- 
ment, and  leave  a  chronically  di.scharging  sinus.  They  may  become 
infected  and  form  an  abscess. 

The  .differential  diagnosis  between  the  hygroma  of  the  subhyoid 
bursa  and  other  tumors  of  the  neck  ought  not  to  be  difficult  in  the 
majority  of  cases.  It  can  be  distinguished  from  a  cold  abscess  by  the 
absence  of  induration  at  the  base  and  by  the  freedom  from  evidences 
of  inflammation  and  constitutional  symptoms.  Its  situation  above 
the  thyroid  cartilage  will  easily  differentiate  it  from  ordinary  enlarge- 
ment of  the  thyroid  gland.  An  enlarged  lymphatic  gland  would  he 
unusual  in  the  median  line,  although  a  single  lymphatic  gland  has 
been  demonstrated  in  this  region.  As  a  rule,  enlarged  glands  are 
situated  at  the  side  of  the  neck,  and  are  dependent  upon  tuberculosis, 
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syphilis,  or  some  point  of  infection  in  the  nose  and  throat.  Aneu- 
rysms of  the  neck  give  rise  to  pulsating  tumors,  which  easily  distin- 
guishes them  from  cysts,  although  the  possibility  of  the  pulsation 
from  a  vessel  transmitted  through  a  tumor  must  be  remembered.  If 
the  tumor  can  be  moved  toward  the  median  line  and  drawn  away 
from  the  vessel  the  pulsation  will  cease.  If  the  possibility  of  lipoma 
must  be  eUminated,  this  can  be  done  by  an  exploratory  puncture. 
Sebaceous  cysts  are  indolent,  inflammatory  swellings,  with  a  black 
point  at  the  summit  of  the  swelling,  and  the  integument  is  closely 
adherent.  Cystic  swellings  of  other  bursse  must  be  differentiated  by 
their  situation.  The  diagnosis  between  median  branchial  cysts, 
thyroglossal  cysts,  and  cysts  of  the  subhyoid  bursa  is  more  difficult, 
and  much  confusion  exists.  A  study  of  the  literature  and  reported 
cases  of  cysts  in  this  region  shows  that  a  clear  distinction  between 
the  various  cysts  has  not  been  made.  The  important  diagnostic 
point  is  the  histological  structure  of  the  sac.  If  the  wall  of  the  sac  is 
lined  by  ciliated  epithelium,  the  cyst  is  a  branchial  or  thyroglossal 
duct  cyst;  if  lined  by  flattened  endothelium,  it  is  of  bursal  origin. 
Such  examination  ought  to  be  made  in  every  case.  Branchial  cysts 
in  this  region  have  a  pedicle  adherent  to  the  hyoid  bone. 

The  two  cases  seen  by  the  writer  were  probably  hygroma  of  the 
subhyoid  bursa.  It  is  to  be  regretted  that  no  histological  examina- 
tion of  the  wall  of  the  sac  could  be  made.  The  diagnosis  was  made 
by  the  location,  the  character,  and  appearance  of  the  swelling. 

Case  I. — Girl,  aged  twelve  years.  Family  and  personal  history 
has  no  bearing  on  the  case.  Five  or  six  months  previous,  before  she 
came  under  observation,  her  mother  noticed  a  lump  on  the  child's 
throat  in  the  region  of  the  hyoid  bone.  At  first  it  was  small,  but  it 
grew  gradually  larger.  No  history  of  traumatism  or  other  etiological 
cause  was  obtained.  The  tumor  at  no  time  gave  rise  to  any  symp- 
toms referable  to  the  interior  of  the  throat,  except,  perhaps,  a  little 
stiffness  on  swallowing.  The  general  health  of  the  child  was  excel- 
lent. Examination  showed  a  tumor  about  the  size  of  a  marble,  which 
lay  in  the  median  line,  on  a  level  with  or  just  below  the  body  of  the 
hyoid  bone.  The  tumor  moved  with  the  hyoid  bone,  but  it  did  not 
seem  to  be  attached  to  the  body  of  this  bone,  as  it  could  be  moved 
independently  of  the  bone.  The  growth  was  circumscribed,  and  to 
the  touch  was  of  a  cystic  nature.  The  skin  was  not  adherent,  and 
there  was  no  evidence  of  inflammation.  The  parents  decHned  opera- 
tive treatment.  About  a  year  later  the  patient  was  seen,  and  the 
tumor  was  found  to  have  completely  disappeared.  The  father  re- 
ported that  the  tumor  had  remained  stationary  for  several  months 
and  then,  without  treatment,  had  gradually  grown  smaller.  The 
possibility  of  this  being  a  cyst  of  the  thyroglossal  duct  or  a  parathy- 
roid, which  developed  about  the  time  of  puberty,  cannot  be  excluded. 

Case  II. — Woman,  aged  forty-three  years.  Referred  to  the  writer 
by  Dr.  W.  R.  Parker.    General  health  good.    About  five  years  before 
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consulting  the  writer  she  noticed  a  sweUing  just  to  the  right  of  the 
median  line  of  the  neck,  about  on  a  level  with  the  hyoid  bone.  There 
was  no  enlargement  of  the  thyroid  gland.  The  patient  thinks  the 
pressure  of  a  high  collar  may  have  caused  the  swelling.  There  was 
observed  no  relation  between  the  growth  and  her  menstrual  func- 
tion. Examination  showed  a  cystic  tumor  about  the  size  of  a  large 
marble,  situated  just  below  the  hyoid  bone,  as  if  it  came  out  from 
under  the  body  of  that  bone.  The  skin  was  freely  movable  over  the 
growth,  and  there  was  no  induration  at  its  base,  nor  signs  of  inflam- 
mation. There  were  no  constitutional  s\Tnptoms,  nor  any  subjective 
symptoms,  except  possibly  a  httle  stiffness  on  swallowing.  As  the 
patient  did  not  wish  any  operative  interference,  she  was  advised  to 
use  tincture  of  iodine  locally.  The  tumor  decreased  in  size  and 
remained  so  for  about  a  year,  then  increased  again,  and  later  again 
diminished.  It  has  never  entirely  disappeared.  She  does  not  think 
the  variation  in  size  has  been  the  result  of  treatment. 

A  careful  study  of  the  Uterature  on  this  subject  shows  that  com- 
paratively few  cases  of  undoubted  bursal  cysts  have  been  reported, 
and  in  still  fewer  cases  has  a  microscopic  examination  of  the  sac 
proven  beyond  doubt  their  bursal  nature.  Any  attempt  to  tabulate 
the  cases  reported  would  be  unprofitable,  because  so  much  uncer- 
tainty exists  as  to  the  exact  nature  of  many  of  the  cysts  of  the  hyoid 
region.  These  cysts  are  probably  not  so  rare  as  the  meagre  number 
of  cases  reported  would  indicate.  The  following,  cited  by  various 
writers,  compose  the  bulk  of  cases  found  after  careful  search.  It  is 
evident  that  some  of  the  cases  are  not  of  bursal  origin. 

Three  cases  are  quoted  by  Batut:* 

Case  I. — Male,  aged  twenty-three  years,  had  a  seromucous  cyst 
of  subhyoid  bursa,  about  the  size  of  a  pigeon's  egg,  situated  a  httle 
to  the  right  in  the  thyrohyoid  region.  It  contained  a  viscid,  stringy, 
serous  fluid.  It  was  unsuccessfully  treated  by  an  injection  of  tincture 
of  iodine  and  alcohol,  but  was  finally  cured  by  a  single  injection  of 
chloride  of  zinc. 

Case  II. — Male,  aged  twenty-four  years;  tumor,  the  size  of  a 
hazelnut,  situated  above  the  thyroid  cartilage,  in  the  median  Une  of 
the  neck.  Various  methods  of  treatment  were  used,  but  a  chronic 
discharging  fistula  resulted. 

Ca^e  III. — Male,  aged  twenty-nine  years;  tumor,  the  size  of  a 
walnut,  situated  to  the  right  of  the  median  Une.  The  contents  of  sac 
was  a  mucous  fluid,  which  contained  no  pus  or  epithelial  cells.  The 
tumor  was  completely  extirpated,  but  later  the  patient  died  of  oedema 
of  the  glottis. 

Dressel"  describes  at  length  a  case  in  a  girl  aged  eighteen  years. 
Preceding  the  fistula  there  was  a  cystic  tumor,  the  size  of  a  hazelnut, 
above  the  thyroid  cartilage.  As  a  result  of  local  applications  the 
cyst  opened  and  a  chronic  fistulous  tract  resulted.  A  study  of  the 
lining  of  the  membrane  of  this  tract  proved  that  it  was  lined  by 
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ciliated  epithelium,  and  he  rightly  concluded  that  the  case  was  a 
fistula  following  a  cyst  of  the  remains  of  the  thyroglossal  duct,  and 
not  a  subhyoid  bursa.  This  author  quotes  thirteen  cases  gathered 
from  various  sources,  but  on  studying  their  histories  it  is  not  easy 
to  tell  definitely  the  nature  of  the  cysts.  In  none  of  the  cases  was 
the  cyst  wall  examined  microscopically.  Cholesterin  crystals  were 
noted  in  the  contents  of  the  three  cases. 

Dr.  A.  Friedlowsky^^  describes  a  case  of  cystic  degeneration  of  the 
subhyoid  bursa.  It  was  more  prominent  posteriorly  and  pushed  the 
epiglottis  backward.  It  was  a  small,  firm,  round  tumor,  filled  with  a 
viscid,  amber  fluid.  The  walls  were  tolerably  thick.  It  was  found  to 
be  a  degeneration  of  the  subhyoid  bursa.  No  microscopic  examina- 
tion was  made  of  the  sac.  * 

Dr.  R.  F.  Weir^'^  reports  a  case  of  the  extirpation  of  the  subhyoid 
bursa.  It  returned  after  being  tapped  and  injected  with  iodine.  He 
emptied  the  cyst  with  a  trocar,  injected  melted  paraffin,  allowed  it 
to  solidify,  and  then  dissected  out  the  whole  cyst.  He  speaks  of  the 
value  of  this  method,  which  enables  one  to  dissect  out  the  entire  cyst 
wall,  and  thus  prevent  a  persistent  fistula. 

In  the  London  Lancet^*  a  case  is  reported  as  a  subhyoid  dermoid 
cyst  in  a  girl  aged  twelve  years.  The  tumor  was  noticed  for  five  or 
six  years;  it  gradually  increased  in  size,  and  it  was  situated  in  the 
median  line.  On  opening  the  cyst  it  was  found  to  pass  backward 
and  behind  the  hyoid  bone.  The  contents  consisted  of  oily  matter 
and  crystals  of  fatty  acids.  No  microscopic  examination  of  the  sac 
was  made,  but  it  was  described  as  resembling  mucous  membrane. 
The  author  assumed  that  it  was  lined  by  columnar,  ciliated  epithe- 
lium and  that  it  was  a  dermoid.  It  is  to  be  regretted  that  a  micro- 
scopic examination  of  the  wall  of  the  sac  could  not  have  been  made, 
as  this  may  have  been  a  case  of  a  cyst  of  the  subhyoid  bursa. 

Ingalls^^  reports  a  case,  in  a  male  aged  thirty  years,  of  a  hemispher- 
ical growth,  about  one  inch  in  diameter,  situated  just  above  the  thy- 
roid cartilage,  and  causing  no  inconvenience.  History  of  syphiUs 
several  months  before.  The  growth  was  movable  and  slightly  fluc- 
tuating. An  exploring-needle  proved  it  contained  pus.  The  diag- 
nosis of  a  suppurating  bursa  was  made,  the  fluid  was  withdrawn, 
and  a  5  per  cent,  to  10  per  cent,  carbolic  solution  was  injected. 
Result  not  given. 

Dr.  Hamilton,^®  in  a  paper  on  "  Supralaryngeal  Encysted  Tumors 
of  Bursal  Origin,"  reports  ten  cases.  No  examination  of  the  walls 
reported.  They  contained  a  thin  yellow  serum.  Dr.  Elsberg,  in 
the  discussion  of  the  above  paper,  reported  three  cases.  He  also 
referred  to  the  dissections  he  made  of  the  bursas.  He  found  the 
bursal  space  either  with  or  without  distinctly  developed  membra- 
nous walls.  The  cysts  contained  a  watery  serum,  varying  in  con- 
sistency and  color,  more  or  less  viscid,  synovial  or  mucoid.  They 
usually  contained  cholesterin  crystals,  a  large  quantity  of  albumin, 
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and  the  soluble  salts  of  the  blood.  Besides  the  above-mentioned, 
cases  have  l)een  re|K)rted  by  Malgaigne,  Boyer,  Rognette,  Hyrtl, 
and  others. 

It  is  the  general  experience  that  these  cysts  do  not  spontaneously 
disappear  of  their  own  accord,  but,  on  the  contrary,  have  a  tendency 
to  become  inflamed  and  to  open  by  ulceration.  This  gives  rise 
to  a  chronically  discharging  fistula,  which  may  persist  indefinitely, 
causing  much  annoyance  to  the  patient. 

The  different  methods  of  treatment  may  be  di\'ided  into: 

1.  Greneral  and  local  absorbents. 

2.  Simple  incision  and  drainage. 

3.  Drainage  and  the  use  of  a  local  irritant  to  produce  adhesive 
inflammation. 

4.  Partial  excision  of  the  cyst  wall. 

5.  Complete  extirpation. 

1.  There  is  no  reason  to  believe  that  the  internal  use  of  diuretics, 
iodides,  mercurials,  or  other  absorbents  have  any  beneficial  effect  in 
bursal  affections.  The  local  use  of  absorbents,  irritants,  or  vesi- 
cants seldom  does  any  good,  although  an  occasional  report  favorable 
to  their  use  can  be  found.  In  a  case  which  the  writer  reported  above 
the  cyst  disappeared  entirely  without  treatment.  No  local  applica- 
tion should  be  used  that  will  cause  inflammation  or  vesication,  as  a 
chronic  fistula  has  followed  too  active  local  treatment. 

2.  Simple  incision  with  drainage  is  of  no  avail.  If  the  incision 
closes,  recurrence  is  the  rule;  if  it  remains  open  a  chronic  fistula  is 
the  result. 

3.  Drainage  of  the  sac  and  the  use  of  local  irritants  to  produce 
closure  has  been  tried  successfully  in  a  number  of  cases,  but  failures 
are  also  reported.  In  some  cases  a  chronic  suppurating  fistula,  with 
all  its  annoyances,  has  resulted.  The  method  is  a  familiar  one  in 
surgery  and  depends  on  the  ability  to  obliterate  the  entire  sac  by 
adhesive  inflammation.  The  cause  of  the  failure  seems  to  be  that 
the  local  irritant  cannot  be  brought  into  contact  with  all  parts  of  the 
sac  or  that  a  too  strong  application  is  followed  by  suppuration,  which 
persists  with  the  development  of  the  fistula.  When  it  is  recalled  that 
the  sac  normally  extends  up  behind  the  hyoid  bone,  narrowing  as  it 
ascends,  and  is  usually  prolonged  doi^-nward  to  an  infundibuliform 
prolongation,  we  can  understand  why  it  is  not  easy  to  obliterate  the 
whole  sac.  Incision  and  cauterization  of  the  wall  with  nitrate  of 
silver,  chloride  of  zinc,  or  caustic  potash,  have  been  tried  and  good 
results  reported.  Solutions  of  iodine,  carbolic  acid,  alcohol,  chloride 
of  zinc  have  been  usetl  as  injections,  with  varying  results.  Panus 
cured  a  case  by  injecting  a  solution  of  chloride  of  zinc  into  the  sac 
without  evacuating  it.  This  lessens  the  danger  of  severe  inflamma- 
tory reaction. 

4.  Partial  extirpation  of  the  cyst  is  unsatisfactory  and  not  to  be 
advised. 
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5.  Complete  extirpation  of  the  cyst  is  l)y  far  the  most  satisfactory 
method  of  treatment,  ahhough  in  Boyer's  time  he  considered  it  im- 
possible. Difficuhy  has  often  been  experienced  in  dissecting  out  the 
entire  sac.  Weir's  method  is  an  excellent  one.  He  injected  the  sac 
with  melted  paraffin,  and  allowed  it  to  harden  before  attempting  to 
dissect  out  the  sac.  This  method  allows  the  cyst  to  be  shelled  out 
entire. 

The  writer  wishes  to  acknowledge  his  indebtedness  to  E.  H.  Hay- 
ward,  who  prepared  the  histological  sections  at  the  Detroit  Clinical 
Laboratory. 
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The  earliest  mention  of  the  occurrence  of  nodes  macroscopically 
resembling  the  spleen  was  that  of  Leydig,  in  1857,  who  described 
their  occurrence  along  the  abdominal  aorta.  Since  1875  the  presence 
of  lymph  nodes  of  a  red  color  or  containing  red  blood  cells  has  been 
noted  by  a  number  of  o})servers,  and  various  explanations  have 
been  offered  to  interpret  these  findings.  To  Warthin,  of  the  Uni- 
versity of  Michigan,  we  are  indebted  for  the  most  systematic  and 
extensive  study  of  these  structures,  and  in  his  recent  articles  are 
contained  the  most  convincing  proof  of  the  existence  of  the  so-called 
hsemolymph  node  as  an  organ  sui  generis. 

It  is  not  the  purpose  of  the  writer  to  review  exhaustively  the  work 
of  others  in  this  field,  or  to  describe  in  detail  the  histology  of  these 
nodes,  but  rather  to  present  the  results  of  a  personal  study  of  their 

1  A  study  from  the  Department  of  Pathology  of  the  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York. 
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individuality  and  functions.  A  summan^  of  the  work  of  others  in 
this  field  had  been  prepared,  but  the  literature  has  since  been  so 
satisfactorily  abstracted  by  Warthin  in  his  most  recent  publication 
that  this  and  the  complete  bibliography  are  omitted.  The  histology 
is  well  presented  in  his  other  articles. 

These  so-called  hsemoh-mph  nodes  have  been  found  by  various 
observers  in  man,  monkey,  ox,  sheep,  goat,  horse,  pig,  dog,  cat, 
weasel,  ferret,  stoat,  rabbit,  squirrel,  rat,  mouse,  bat,  water-vole, 
mole,  fowl,  and  turkey. 

The  structures  denominated  hsemolymph  nodes  vary  in  size  from 
that  of  a  pinhead  to  that  of  a  l3Tnph  node,  though  averaging 
smaller  than  the  latter.  They  are  dark  red,  brown,  or  mottled  red 
and  white,  usually  smooth,  soft,  and  elastic,  but  easily  ruptured. 
Few  or  many  bloodvessels  surround  or  enter  the  nodes,  in  some 
eases  at  a  hilum.  Lymphatics  are  apparently  absent  in  some  cases. 
When  ruptured  the  nodes  resemble  a  blood  clot.  Each  node 
possesses  a  delicate  capsule  of  connective  tissue  with  some  non- 
striated  muscle  fibre.  Just  within  the  capsule  is  a  peripheral  blood 
sinus  from  which  irregular  prolongations  run  throughout  the  node. 
Between  the  sinuses  are  cords  of  hnnphoid  tissue,  and  usually  cell 
collections  resembling  lymph  follicles  toward  the  periphery  of  the 
node.  In  some  cases  the  division  into  cortical  and  medullary 
portions  is  very  indistinct,  and  the  relative  amount  of  Ijinphoid 
tissue  is  generally  smaller  than  in  a  lymph  node.  The  sinuses  are 
traversed  by  an  irregular  reticulum",  usually  finer  than  that  of  a  IjTnph 
node,  this  and  the  sinus  walls  apparently  being  lined  with  endo- 
thelium. Proliferation  of  the  endothelium  appears  to  furnish  the 
large  phagocytes  lying  in  the  sinuses  and  in  some  cases  nearly 
filling  them.  An  artery  enters  at  and  a  vein  emerges  from  the 
hilum.  The  artery  divides  into  branches  which  run  in  trabeculae 
extending  from  the  capsule  through  the  sinuses.  The  finer  branches 
sometimes  appear  to  terminate  in  the  sinuses;  others  break  up 
into  capillaries  in  the  lymph  cords,  some  of  these  capillaries  appar- 
ently emptying  into  the  sinuses.  The  sinuses  terminate  in  veins 
which  unite  into  one,  emerging  at  the  hilum.  In  some  nodes  small 
arteries  enter  at  various  points  in  the  capsule,  and  in  the  transition 
forms  afferent  lymphatics  may  be  seen  entering  the  peripheral  sinus. 
In  some  transition  cases  the  blood  and  lymph  sinuses  seem  to  be 
separate  systems;  in  others  bloodvessels  and  lymphatics  appear  to 
mingle  their  contents  in  common  sinuses.  The  sinuses  contain 
varying  numbers  of  red  cells,  either  free  or  in  various  stages  of 
disintegration  within  the  phagocytic  cells  already  mentioned,  and 
leukocytes.  The  characteristic  feature  is  said  to  be  the  occurrence 
normally,  in  the  sinuses  of  a  notle,  of  destruction  of  red  cells  which 
have  been  brought  to  the  node  by  bloodvessels. 

The  various  interpretations  which  have  been  placed  upon  the 
presence  of  red  blood  cells  within  the  sinuses  of  structures  re- 
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sembliiig  lym})h  nodes,  or  the  occurrence  of  bodies  macroscopically 
suggesting  accessory  spleens  or  red  or  mottled  lymph  nodes,  are 
that  they  are:  (1)  neoplasms;  (2)  masses  of  newly  formed  splenic 
tissue;  (3)  lymph  nodes  engaged  in  the  formation  of  new  red  cells; 
(4)  lymph  nodes  whose  sinuses  contain  blood  as  the  result  of  con- 
gestion, hemorrhage,  diapedesis,  absorption  of  extravasated  blood, 
etc.;  (5)  haemolymph  nodes. 

The  interpretation  as  neoplasms  was  advanced  by  but  one 
observer,  Mosler,  who  described  the  dark-red  nodules  found  in 
the  greater  and  lesser  omenta  of  a  splenectomized  dog  and  termed 
them  "hemorrhagic  telangiectatic  lymphomata."  Their  micro- 
scopic structure  was  the  same  as  that  described  by  others  as 
haemolymph  nodes.  Tizzoni  and  others  have  interpreted  them  as 
newly  formed  splenic  tissue,  basing  their  view  upon  their  occurrence 
in  animals  the  spleens  of  which  they  had  removed.  The  investiga- 
tions of  Morandi  and  Sisto,  and  of  Warthin  appear  to  have  conclu- 
sively disproved  the  splenic  nature  of  these  nodules.  The  idea  that 
the  lymphoid  nodules  with  sinuses  containing  red  cells  were  structures 
engaged  in  the  formation  of  red  blood  corpuscles  has  been  supported 
by  a  number  of  the  earlier  observers,  but  recently  by  Retterer  only. 
Some  were  led  to  this  belief  by  finding  in  the  sinuses  large  cells 
containing  what  appeared  to  be  red  blood  cells,  some  of  which  they 
described  as  being  extruded.  These  are  now  generally  regardetl  as 
endothelial  cells  displaying  phagocytic  activity  and  ingesting  the 
red  cells.  Retterer  believes  that  lymph  nodes  produce  blood  plasma, 
leukocytes,  and  red  cells,  the  last  derived  from  lymphocytes  by  a 
haemoglobin  change  of  the  nucleus.  The  evidence  of  all  other 
investigators  appears  to  disprove  this  construction  of  the  presence 
of  red  cells.  The  view  that  the  appearance  of  red  cells  in  the 
sinuses  is  due  to  hypersemia,  hemorrhage,  diapedesis,  or  the  absorp- 
tion of  extravasated  blood  by  normal  lymph  nodes  has  been  advo- 
cated by  several  writers,  of  whom  Saltykow  is  the  most  decided 
representative  at  present.  His  study  of  the  subject  has  been  careful 
and  systematic.  Examination  of  sixty  autopsy  cases  has  convinced 
him  that  the  red  nodes  are  merely  lymph  nodes  whose  sinuses 
contain  blood  brought  by  lymph  vessels  from  regions  in  which 
hemorrhage  has  occurred,  or  entering  them  by  diapedesis  from 
capillaries  in  the  node,  or  by  hemorrhage  from  them  into  the  lymphoid 
tissue  or  sinuses,  the  presence  of  red  cells  in  the  sinuses  exciting  the 
endothelial  cells  of  the  latter  to  intense  phagocytic  activity.  His 
reasons  for  assuming  that  the  nodes  are  merely  lymph  nodes  are: 
in  a  large  proportion  of  the  cases  an  extravasation  of  blood  is  found 
in  the  node  itself  or  the  surrounding  cellular  tissue;  in  many  nodes 
the  vasa  efferentia  and  subcapsular  sinus  are  the  only  or  chief 
containers  of  red  cells,  giving  the  impression  that  they  are  filled 
from  without;  the  red  nodes  are  found  in  the  situations  of  normal 
nodes,  and  all  transition  forms  to  the  ordinary  type  exist. 
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The  interpretation  as  organs  sui  generis,  variously  denominated 
haemolymph,  haemal,  and  hsemolytic  nodes,  dates  from  the  time  of 
Gibbes'  preliminary'  report  in  1884.  Since  the  present  writer  began 
his  investigations  the  ground  has  been  covered  with  remarkable 
unanimity  by  Morandi  and  Sisto,  Weidenreich,  Lewis,  and  Warthin, 
to  whose  articles  he  would  refer  those  desiring  the  bibUography, 
review  of  the  literature,  and  full  description  of  the  histology.  They 
agree  that  the  haemolymph  nodes  are  a  distinct  set  of  organs  whose 
functions  are  the  production  of  leukocytes,  and  especially  the  de- 
struction of  red  cells  and  to  a  less  degree  of  leukocytes.  Morandi 
and  Sisto  give  as  their  reasons  for  ascribing  to  these  organs  a  haemo- 
lytic  function  the  constant  occurrence  in  their  sinuses  of  cells  con- 
taining red  cells  in  various  stages  of  disintegration,  and  the  increase 
of  those  phagocytic  cells  after  splenectomy,  and  still  more  after 
subsequent  administration  of  haemolN-tic  substances.  The  writers 
mentioned  agree  also  that  there  is  a  complete  series  of  transition 
forms  from  the  structure  of  the  spleen  to  that  of  an  ordinary  lymph 
node.  Warthin  regards  them  as  a  set  of  structures  subject  to 
variation,  one  form  passing  into  another  as  the  needs  of  the  body 
require.  He  describes  the  formation  of  new  hfemolymph  nodes  as 
beginning  with  angiectatic  dilatation  of  the  capillaries  of  a  fat  lobule, 
the  fat  cells  becoming  enlarged,  the  capsule  of  the  lobule  thickened. 
Lymphocytes  are  infiltrated  along  the  walls  of  the  capillaries;  fat 
cells  are  absorbed,  and  some  are  converted  into  reticular  cells;  pro- 
liferation of  endothelium  in  the  dilated  capillaries  divides  them  into 
blood  sinuses.  Continued  lymphoid  formation,  development  of 
sinuses,  and  absorption  of  fat  complete  the  transition  into  a  haemo- 
lymph node.  Progressive  hyperplasia  of  lymphoid  tissue  encroach- 
ing upon  the  sinuses  may  transform  this  or  a  previously  existing 
haemolymph  into  a  lymph  node. 

In  the  writer's  own  investigations  haemolymph  nodes  have  been 
observed  and  studied  in  the  adult,  infant,  dog,  cat,  red  deer,  rabbit, 
and  guinea-pig.  Failure  to  discover  them  in  the  gray  squirrel  was 
probably  due  to  incomplete  examination  of  a  single  subject. 

In  all  experimental  cases  the  nodes  were  removed  immediately 
after  death  and  fixed  in  Orth's  or  Zenker's  fluid,  alcohol,  or  for- 
maldehyde solution.  Celloidin  was  usually  employed  for  em- 
bedding, occasionally  parafiin.  Haematoxylin  and  eosin  were 
ordinarily  used  in  staining.  The  experimental  work  was  confined 
to  the  dog  and  rabbit,  the  normal  condition  of  these  animals  being 
verified  by  autopsy  and  microscopic  examination. 

/.  Evidence  w  Favor  of  Oilier  Interpretations  than  Organs 
Sui  Generis. 

In  support  of  the  view  that  red  cells  in  the  sinuses  are  brought 
by  afferent  lymphatics  from  regions  in  which  there  is  extravasation 
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of  blood  is  the  fact  that  in  a  number  of  eases  in  which  the  sinuses 
of  nodes  contained  red  cells  large  numbers  were  seen  in  surrounding 
lymph  spaces.  This  is  not  at  all  conclusive,  as  similar  collections 
of  red  cells  were  found  in  the  lymph  spaces  surrounding  nodes 
whose  sinuses  showed  no  characteristics  of  heemolymph  nodes.  In 
several  cases  nodes  containing  red  cells  were  observed  in  which 
afferent  lymphatics  were  filled  more  or  less  completely  with  red 
cells.  In  these  the  appearances  of  a  hcemolymph  node  were  present, 
yet  there  was  distinct  proof  that  red  cells  were  being  brought  by 
lymph  vessels.     An  example  is  shown  in  the  accompanying  figure. 


Lymph  node,  showing  red  blood  cells  in  sinuses  and  in  aflerent  lymphatic. 


This  is  reproduced  from  a  photomicrograph  of  an  axillary  node 
removed  during  an  amputation  of  the  breast  for  carcinoma.  In 
this  case  there  was  obviously  extravasation  of  blood  in  the  region 
whose  lymphatics  were  tributary  to  the  node.  Several  other  such 
instances  were  found.  The  fact  that  in  some  instances  red  cells  are 
brought  to  a  node  by  afferent  lymphatics  does  not  prove  that  this 
is  the  invariable  explanation  of  their  presence.  In  a  red  deer  ex- 
amined a  few  minutes  after  death,  immediately  following  a  wound 
with  comminution  of  the  pelvic  bones  and  extensive  laceration  of 
the  adjacent  soft  parts,  large  numbers  of  small  dark-red  nodes  were 
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found  in  the  prevertebral  region  of  the  abdomen  and  thorax  and 
along  the  renal  vessels.  The  peripheral  and  central  sinuses  of  these 
nodes  contained  many  red  cells  but  no  e\ddence  of  recent  or  former 
phagocytosis,  while  in  places  where  the  sinuses  were  completely 
filled  with  red  cells  the  adjacent  lymphoid  tissue  was  also  so  densely 
packed  with  red  cells  as  to  suggest  a  local  hemorrhage.  The  blood- 
vessels of  the  nodes  were  greatly  congested.  There  were  no  hemor- 
rhages in  the  neighboring  tissues.  While  these  nodes  were  so  ex- 
tensively distributed  as  to  suggest  that  local  extravasation  of  blood 
could  not  have  been  responsible  for  their  appearance,  the  complete 
absence  of  phagocytosis  in  all  examined  would  suggest  that  the 
red  cells  had  entered  the  sinuses  only  shortly  before  fixation  of  the 
tissues.  The  presence  of  hemorrhages  in  the  lymphoid  tissue  would 
also  favor  the  \-iew  that  these  were  ordinary  lymph  nodes  with 
recent  hemorrhages  into  the  hTnphoid  tissue  and  thence  into  the 
sinuses,  caused  probably  by  great  disturbance  of  the  circulatory 
system  incident  to  the  traumatism  and  shock. 

With  a  view  to  determining  the  possible  influence  of  circulatory 
disturbances  in  producing  appearances  which  might  be  described  as 
haemolymph  nodes,  the  following  experiment  was  carried  out:  A 
rabbit  was  anaesthetized  with  ether  and  the  inferior  vena  cava  Ugated 
in  two  places,  just  above  and  below  the  left  renal  vein.  The  animal 
was  found  dead  in  the  morning,  about  twenty  hours  later.  Viscera 
normal,  except  great  congestion  of  the  left  kidney  and  spleen.  In 
contrast  to  the  negative  results  obtained  in  previous  examinations 
for  nodes  containing  red  cells  in  normal  rabbits,  red  corpuscles  were 
discovered  in  six  of  the  nodes  studied. 

That  circulatory  disturbances  will  not,  however,  always  cause  the 
presence  of  red  cells  in  h-mph  nodes  was  demonstrated  by  two  other 
experiments  upon  rabbits.  In  one,  ether  anaesthesia,  ligation  of 
aorta,  inferior  vena  cava,  and  right  ureter  en  masse.  Rabbit  found 
dead  next  morning.  Viscera  normal,  except  congestion  of  kidney 
and  desquamation  of  cells  of  its  tubules.  In  spite  of  the  intense 
circulator}'  disturbances,  red  cells  were  found  in  the  sinuses  of  only 
three  of  eleven  nodes,  and  of  the  positive  specimens  one  showed 
hemorrhages  into  the  lymphoid  tissue  and  blood  in  adjacent  lymph 
spaces.  In  another  rabbit:  Ugation  of  the  rigtt  femoral  vessels 
after  bleeding  from  the  arter\%  under  ether  anaesthesia,  repeating 
this  eighteen  days  later  with  the  left  femoral  vessels,  and  killing  a 
day  later  by  severing  the  medulla.  General  anaemia;  cheesy  area 
surrounded  by  consolidation  in  lung;  other  viscera  practically 
normal.  Nodes  from  the  immediate  vicinity  of  the  former  and 
recent  operations  showed  no  red  cells  in  their  sinuses.  In  one 
mesenteric  node  they  were  found  enclosed  in  phagocytes;  in  two 
others  pigment  masses  were  obser\ed  in  such  cells. 

Hcemolymph  nodes  were  found  in  cases  in  which  there  was  no 
hyperaemia. 
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These  observations  would  seem  to  show  that  circulatory  disturb- 
ances may  cause  the  pressure  of  red  cells  in  sinuses  of  nodes,  but  are 
not  sufficient  to  account  for  their  appearance  in  most  cases. 

That  the  presence  of  red  cells  in  the  sinuses  may  be  caused  by 
toxic  substances  within  the  body  was  shown  by  subcutaneous 
injection  of  ricin  into  a  normal  dog.  In  all  of  twenty-one  nodes 
from  the  cervical,  axillary,  bronchial,  retrosternal,  gastric,  mesen- 
teric, retroperitoneal,  and  pelvic  regions  many  red  cells  were  found 
in  the  sinuses  and  .in  adjacent  lymph  spaces,  with  marked  con- 
gestion of  bloodvessels.  Similar  results,  with  marked  endothelial 
hyperplasia  in  the  sinuses,  were  obtained  by  ricin  injection  into  a 
rabbit.  While  these  experiments  demonstrate  that  a  poison  in  the 
circulation  may  induce  the  presence  of  red  cells  in  the  sinuses  of 
lymph  nodes  the  toxic  action  was  too  severe  to  draw  strict  inferences 
in  regard  to  the  behavior  of  nodes  under  comparatively  normal 
circumstances. 

In  three  dogs  examined,  into  the  peritoneal  cavities  of  which  1  per 
cent,  solution  of  zinc  chloride  had  been  injected  for  experimental  pur- 
poses, the  abdominal  cavities  were  found  post-mortem  to  contain 
bloody  exudate.  In  one  animal  red  cells  were  found  in  the  sinuses  of 
eleven  out  of  fifteen  mesenteric  and  prevertebral  nodes;  in  a  second 
dog,  red  cells  in  sinuses  of  six  out  of  eight  nodes  from  the  anterior 
mediastinum;  in  the  third,  red  cells  or  their  remains  free  or  in 
phagocytes  in  all  but  two  of  twenty-seven  nodes  from  the  pre- 
vertebral, renal,  mesenteric  and  anterior  mediastinal  regions.  In 
some  cases  the  adjacent  lymph  spaces  contained  red  cells.  The 
red  corpuscles  in  these  nodes  were  evidently  brought  by  afferent 
lymphatics,  although  none  of  the  sections  studied  showed  their 
entrance,  since  at  various  points  in  their  circumference  the  periph- 
eral sinuses  were  closely  packed  with  red  cells,  and  communicating 
portions  of  the  sinuses  contained  phagocytes  filled  with  red  cells 
and  some  red  cells  free,  while  toward  the  centre  of  the  node  phago- 
cytosis was  just  beginning,  and  since  adjacent  lymph  spaces  were 
filled  with  red  cells.  It  is  unlikely  that  all  of  the  nodes  containing 
red  cells  were  hsemolymph  nodes.  Probably  many  were  lymph 
nodes  whose  endothelium  was  exerting  phagocytic  powers  in 
response  to  stimulation  by  the  toxic  substance,  zinc  chloride,  or 
by  some  substance  produced  by  its  action,  perhaps  by  damaged 
red  cells  from  the  peritoneal  cavity.  The  occurrence  of  red  cells 
in  many  of  the  nodes  in  these  cases  may,  therefore,  have  been  due 
to  absorption  of  extravasated  blood  or  to  the  presence  of  a  toxic 
substance  in  the  blood.  That  the  presence  of  toxins  does  not 
necessarily  cause  phagocytic  destruction  of  red  cells  in  the  sinuses 
was  shown  by  negative  findings  in  two  rabbits.  One  of  these  had 
been  injected  with  the  toxin  of  the  bacillus  of  rabbit  septicaemia 
(Lartigau);  the  other  had  been  subjected  to  the  influence  of  the 
toxin  of  tubercle^bacilli. 
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To  summarize:  absorption  of  extra vasated  blood,  circulatory  dis- 
turbances, and  toxic  substances  in  the  circulation  may  cause  the 
appearance  of  red  cells  in  the  sinuses  of  lymph  nodes,  but  there 
are  many  nodes  in  which  this  explanation  is  unsatisfactory. 

II.  Evidence  in  Favor  of  Interpretation  of  " HoBmolymph  Nodes" 
as  Organs  Sui  Generis. 

1.  Constant  Occurrence.  The  constant  occurrence  of  hsemolymph 
nodes  in  the  dog  was  shown  by  the  following  experiments:  Four 
dogs  were  instantly  killed  by  dividing  the  medulla,  two  of  these 
subsequently  being  found  to  have  microscopically  normal  viscera, 
two  chronic  diffuse  nephritis  and  associated  cardiac  lesions;  one 
by  bleeding  while  chloroformed,  viscera  microscopically  normal; 
one  by  chloroform  alone;  three  by  intravenous  injections  of  staining 
fluid  or  pigment  in  suspension,  viscera  normal,  except  congestion. 
In  each  of  three  cases  a  number  of  haemolymph  nodes  were  found. 
The  occurrence  of  all  stages  of  phagocytic  destruction  of  red  cells 
in  the  sinuses  in  normal  animals  killed  without  unnecessary  trauma- 
tism, and  the  nodes  of  which  were  hardened  within  a  few  minutes 
after  death,  shows  that  this  presence  of  red  cells  in  the  sinuses 
and  this  blood  destruction  were  not  the  result  of  the  manipu- 
lations or  a  pathological  condition  but  evidence  of  the  performance 
of  a  normal  function  of  the  nodes.  In  one  guinea-pig  killed  by 
chloroform  a  haemolymph  node  was  found,  showing  red  cell  destruc- 
tion by  phagocytes.  In  two  of  three  cats  examined  after  kilUng 
with  chloroform  nodes  were  obtained,  the  sinuses  of  which  contained 
red  cells  free  and  in  phagocytes.  Although  red  cells  were  found  in 
lymph  spaces  in  fat  surrounding  the  nodes,  there  was  no  reason 
for  attributing  the  presence  of  red  cells  in  the  sinuses  to  patho- 
logical conditions  caused  by  killing  with  chloroform,  or  by  rupture 
of  bloodvessels  while  struggling,  since  some  of  these  cells  were 
already  within  phagocytes.  In  three  normal  rabbits,  two  with 
cholecystitis  from  bacterial  injection,  two  injected  with  bacterial 
toxines,  and  one  splenectomized  and  subsequently  immunized  to 
bullock's  blood,  red  cells  were  not  found  in  the  sinuses,  though 
others  have  detected  them  in  rabbits,  but  pigment  masses  were 
observed  in  some  phagocytes  in  sinuses.  In  human  subjects  nodes 
containing  red  cells  were  discovered  in  such  varied  cases  as  infants 
djring  from  asphyxia  neonatorum,  gastroenteritis,  status  lymph- 
aticus,  and  cerebral  hemorrhage  after  forceps  delivery;  adults,  from 
pneumonia,  pulmonary  and  laryngeal  tuberculosis  and  splenic 
anfemia.  In  a  number  of  autopsy  cases  in  which  but  few  nodes  were 
studied  haemolymph  nodes  were  not  found. 

2.  Intimate  Association  with  Ordinary  Lymph  Nodes.  The  nodes 
whose  sinuses  contain  red  cells  are  often  closely  connected  with 
ordinary  lymph  nodes.     In  one  normal  dog  examined  two  nodes 
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were  found  so  closely  approximated  as  to  be  separated  by  only  a 
few  connective-tissue  fibres,  except  at  the  point  where  blood  and 
lymph  vessels  were  situated.  The  circulatory  relations  could  not 
be  exactly  determined.  One  was  a  typical  lymph  node  with  fine 
reticulum  and  no  red  cells  in  its  sinuses;  the  other  possessed  a 
coarser  reticulum  and  its  sinuses  contained  many  red  cells.  The 
two  nodes  were  so  closely  connected  that  if  the  presence  in  the 
blood  of  some  substance  stimulating  lymph  nodes  to  accomplish  the 
destruction  of  red  blood  cells  was  the  cause  of  the  one  assuming 
the  appearance  described  as  that  of  a  heemolymph  node,  it  would 
seem  certain  that  the  same  influence  would  have  acted  upon  the 
other  node.  On  the  contrary,  the  general  appearance  of  the  two 
nodes  was  so  different  and  the  distribution  of  red  cells  in  one  so 
distinctly  marked  that  it  would  appear  there  was  a  fundamental 
difference  in  their  structure  and  circulatory  connections. 

3.  Circulatory  Relations.  The  most  direct  evidence  of  the  exist- 
ence of  haemolyph  nodes  as  organs  sui  generis  would  seem  to  be 
the  demonstration  of  bloodvessels  directly  entering  the  sinuses, 
though  it  is  possible  that  diapedesis  may  be  responsible  in  some 
cases  for  the  presence  of  red  cells  in  them.  In  both  dog  and  man 
I  have  been  able  to  discover  what  appeared  to  be  direct  termination 
of  a  capillary  in  a  sinus,  but  the  possibility  of  artefacts  in  so  delicate 
a  tissue  as  a  capillary  wall  or  the  lining  of  a  sinus  makes  such 
ocular  evidence  unreliable.  Many  hsemolymph  nodes  appear  to  be 
more  vascular  than  lymph  nodes.  The  interstitial  injections  which 
have  been  employed  by  others  seem  unreliable,  as  the  needle  may 
pass  into  either  a  lymph  or  a  blood  sinus,  or  both,  so  that  both 
systems  may  be  injected,  rendering  differentiation  uncertain.  Two 
attempts  to  make  a  physiological  injection  of  dogs  through  the 
femoral  vein  failed,  one  because  the  insoluble  substance  suspended 
caused  embolism,  the  other  because  of  the  diffusibility  of  the 
material  employed.  In  a  third  case  insoluble  Berlin  blue  suspended 
in  normal  salt  solution  warmed  to  body  temperature  was  slowly 
injected  into  the  proximal  stump  of  a  divided  femoral  vein  of  an 
anaesthetized  dog,  while  bleeding  was  permitted  from  the  distal 
stump  in  order  to  prevent  undue  increase  of  blood  pressure.  After 
ten  or  fifteen  minutes  of  such  injection  the  animal  died.  The 
pericardial,  thoracic,  and  abdominal  cavities  were  at  once  injected 
with  5  per  cent,  formaldehyde  solution  to  fix  the  tissue  cells,  and 
the  body  placed  in  cold  storage  for  thirty-six  hours.  All  organs 
normal.  In  twelve  of  twenty-five  nodes  examined  red  cells  were 
discovered  in  the  sinuses.  In  only  three  was  the  Berlin  blue  found 
in  the  sinuses  with  the  red  cells,  but  in  these  three  at  least  the 
coincident  presence  in  sinuses  of  the  recently  injected  pigment, 
together  with  fresh  red  cells  not  in  phagocytes,  would  strongly  point 
to  a  direct  communication  between  the  circulatory  system  and  the 
sinuses  of  the  nodes. 
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4.  Histological  Difjerentiaiion.  The  greater  coarseness  of  the 
reticulum  of  haemolymph  nodes  as  compared  with  that  of  l}Tnph 
nodes  has  been  confirmed  by  the  present  study,  as  has  the  lack  of 
differentiation  between  cortical  and  medullary  regions  in  typical 
h8emol}Tnph  nodes.  The  frequent  presence  of  mast  cells  and  also 
of  eosinophils  has  been  noted.  The  eosinophiles  seem  most  frequent 
in  hsemohTnph  nodes  and  in  Ijmaph  nodes  in  cases  w4th  extreme 
haemolysis  such  as  splenic  anaemia.  This  suggests  an  association 
between  the  eosinophiUc  granules  and  the  destroyed  red  cells. 
Warthin's  statement  that  phagocytes  containing  red  and  white  cells 
are  found  in  all  sinuses  of  haemoljinph  nodes,  while  in  lymph  nodes 
they  are  usually  confined  to  the  medullary  portion,  appears  to  be 
borne  out. 

While  having  no  positive  evidence  to  present  in  favor  of  the 
belief  that  transformation  of  fat  lobules  into  hsemolymph  or  lymph 
nodes,  or  of  the  latter  into  each  other,  occurs,  the  writer  has  observed, 
in  several  instances,  appearances  which  favor  this  view. 

5.  Functions.  No  evidence  of  red  cell  formation  could  be  found. 
The  chief  function  is  obviously  destruction  of  red  blood  cells;  others 
are  formation  of  leukoc}'tes,  their  destruction  by  phagoc}i:es,  and 
probably  formation  of  blood  plasma.  They  may  also  be  concerned 
in  the  production  of  eosinophiles  and  of  phagocytes  for  the  general 
circulation. 

That  destruction  of  red  blood  cells  is  an  intermittently  exercised 
function  and  often  a  purely  local  process,  not  due  to  haemolytic 
substances  in  the  general  circulation,  is  shown  by  the  occurrence 
simultaneously  in  different  nodes  or  in  different  parts  of  the  same 
node  of  its  various  stages.  These  stages  are:  red  cells  free  in  sinuses; 
apparently  adherent  to  the  periphery  of  the  phagocytes;  unchanged 
but  contained  in  enlarged  phagocytes;  red  cells  disintegrating  within 
phagocytes  which  are  now  stained  more  deeply  red  by  eosin; 
red  cells  not  seen,  phagocytes  deep  reddish-yellow;  phagocytes 
smaller,  staining  normally,  containing  granules  or  globules  of 
brownish-yellow  pigment;  phagocytes  of  normal  size,  pigment  free 
in  sinuses. 

In  a  node  physiologically  injected  with  Berlin  blue,  for  example, 
one  portion  of  the  sinuses  contained  red  cells  which  had  entered  long 
enough  before  to  have  been  nearly  destroyed  by  phagocytes,  while 
in  another  portion  were  fresh  red  cells  which  had  entered  with  the 
injected  pigment  immediately  before  death.  In  explanation  of  this 
intermittent  action  it  seems  most  logical  to  believe  that  in  some 
cases  the  bloodvessels  bringing  the  red  cells  become  blocked 
temporarily  by  the  mass  of  red  cells  and  enlarged  and  proliferated 
phagocytes  in  the  sinuses.  Blood  pressure  in  the  node  is  probably 
an  important  factor.  In  other  cases  the  intermittent  action  is 
difficult  to  explain,  but  it  may  be  due  in  some  to  the  presence  of 
haemolytic  substances  in  the  blood  plasma.     These  might  cause 
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changes  in  either  blood  cells  or  vessel  walls  which  would  lead  to 
diapedesis  into  the  sinuses. 

Conclusions.  Both  histological  and  experimental  evidence  is 
strongly  indicative  of  the  existence  of  the  htemolymph  node  as  an 
organ  sui  generis.  In  the  light  of  our  present  knowledge  the  chief 
practical  point,  however,  is  to  recognize  the  capability  for  phago- 
cytic destruction  of  red  blood  cells  which  is  possessed  to  a  high 
degree  by  certain  lymjAoid  structures,  rather  than  to  dwell  upon 
the  individuality  of  the  hgemolymph  node.  The  occurrence  of 
transition  forms  from  the  node  containing  blood  sinuses  only  to  that 
with  sinuses  containing  lymph  alone  renders  a  strict  classification 
impossible.  For  practical  })urposes  Warthin's  grouping  of  all 
varieties  under  the  heading  of  hannolym'ph  nodes  appears  eminently 
satisfactory. 

To  Dr.  George  C.  Freeborn  I  am  indebted  for  many  valuable 
suggestions  in  connection  with  this  investigation;  to  Dr.  A.  J. 
Lartigau  for  aid  in  the  operative  work,  and  to  Dr.  Edward  Leaming 
for  the  accompanying  photomicrograph. 
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SYPHILITIC  AFFECTIONS  OF  THE  SKIN  AND  OSSEOUS 
SYSTEM  IN  THE  NEWBORN. 

By  W.  Reynolds  Wilson,  M.D., 

OF    PHILADELPHIA. 

Syphilitic  infection  may  be  transmitted  in  varying  degrees  of 
intensity.  Its  manifestations  follow  certain  definite  rules.  Every 
newborn  infant,  the  victim  of  transmitted  syphilis,  may  not  neces- 
sarily exhibit  the  taint;  on  the  other  hand,  in  the  largest  number  of 
conceptions  occurring  in  the  earlier  stages  of  syphilis  transmissible 
from  one  or  both  parents,  abortion  or  premature  expulsion  of  the 
fetus  is  liable  to  result. 

The  opportunity  of  infection  occurs : 

l.In  the  presence  of  a  coexistent  infection  in  both  parents.  I'liis 
usually  results  in  abortion  (Baginsky),  although  Neumann  has  re- 
corded the  birth  of  healthy  infants  under  such  conditions. 
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2.  In  the  presence  of  infection  of  the  male  parent  alone  at  the  time 
of  conception.  In  this  case  the  infection  is  transmitted  directly  to 
the  fetus,  and  is  in  reality  the  result  of  direct  contagion.  Although 
the  pregnancy  may  not  be  interrupted,  the  infant  mortality  is 
great,  the  children  succumbing  in  proportion  to  the  primariness  of 
the  infection  in  the  parent. 

3.  In  the  presence,  at  the  time  of  conception,  of  maternal  infection 
alone.  As  in  the  case  of  paternal  infection,  the  infant  may  escape 
transmission  if  the  paternal  disease  has  reached  its  tertiary  form. 

4.  In  the  presence  of  maternal  infection  during  gestation.  The 
intensity  of  the  infection  in  such  instances  depends  upon  the  degree 
of  postponement  of  the  postconceptional  infection  in  the  mother. 

According  to  Fournier,  syphilis  in  the  newborn  may  present  cUrect 
congenital  manifestations  or  indirect  e\ddences  of  infection.  In  the 
latter  case  it  is  spoken  of  as  hereditary  syphilis.  The  lesions  in  hered- 
itary sj-philis  may  be  either  precocious  or  deferred  as  to  the  date  of 
their  appearance. 

Congenital  syphilis  in  the  newborn  is  marked  by  signs  of  an  infec- 
tion the  evolution  of  which  has  been  completed  in  utero.  Should  the 
infant  be  born  aUve,  it  presents  localized  areas  of  separation  of  the 
epidermis  in  the  form  of  blebs,  accompanied  by  excoriation.  The 
skin  resembles  the  condition  of  maceration  in  stillborn  infants.  There 
is  also  present  retrograde  bony  development  (imperfectly  expanded 
thorax,  craniotabes,  etc.),  enlargement  of  the  liver  and  spleen.  Such 
infants  are  usually  premature. 

Hereditary  syphilis  in  its  precocious  form  affects  especially  the 
newborn  infant.  It  is  marked  by  snuffles,  hoarse  cry,  pendulous 
abdomen,  splenic  and  hepatic  enlargement,  and  the  characteristic 
syphilides. 

The  subject  of  hereditary  syphilis  with  deferred  manifestations 
may  present  at  the  time  of  birth  a  perfectly  healthy  appearance. 
More  frequently,  however,  the  infants  are  emaciated,  the  skin  being 
of  a  dull  yellowish  color  and  the  face  presenting  a  characteristic 
senile  expression. 

Syphilis  in  the  newborn  may  be  considered  in  reference  to  the  skin 
localization  as  follows: 

1.  The  pathognomonic  form  of  eruption  in  early  syphilis  is  that  of 
;i  pemphigus  (Gastou).  The  lesion  may  either  exist  as  a  congenital 
manifestation  or  may  make  its  appearance  at  the  end  of  the  first 
week  of  life.  The  character  of  the  eruption  is  twofold.  It  may 
appear,  first,  in  the  form  of  violet  or  reddish  patches  protruding 
lightly  beyond  the  surface  of  the  skin  and  surrounded  by  a  zone  of 
moflerate  hyperaemia.  The  elevation  of  the  surface  affected  is  due 
to  the  displacement  of  the  epidermis  by  the  accumulation  of  a  san- 
guinolent  fluid,  which  may  rapidly  change  in  color  to  a  greenish- 
yellow.  The  size  of  a  fully-formed  vesicle  usually  equals  that  of  a 
small  pea.    The  diameter,  however,  may  reach  1  cm.  or  more  in 
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extent.  The  border  may  be  circular  or  polygonal.  Rupture  of  the 
bleb  leaves  an  ulcerated,  uneven  base.  Recovery  takes  place  by 
the  formation  of  a  brownish  crust,  the  neighboring  skin  remaining 
reddened  and  squamous.  Secondly,  the  syphiloderm  may  begin  as 
a  pustular  eruption  the  lesions  of  which  proceed  rapidly  to  maturation 
and  take  on  a  varioloform  appearance.  If  the  pustules  coalesce, 
the  resulting  exfoliation  may  assume  the  character  of  a  squamous 
dermatitis,  producing  a  condition  resembling  ichthyosis.  Syphilitic 
pemphigus  usually  attacks  the  palmar  and  plantar  surfaces,  especially 
in  its  vesicular  form.  The  pustular  form  is  found  most  frequently 
in  the  region  of  the  buttocks  and  genitalia.  It  may,  however, 
show  no  elective  tendency  as  to  location,  appearing  on  any  part  of 
the  body  or  face. 

Jacquet  regards  the  pemphigus  of  hereditary  syphilis  in  the  new- 
born in  the  light  of  a  developed  form  of  a  papulomacular  syphilide, 
corresponding  to  that  observed  usually  as  a  later  manifestation.  The 
exuberance  of  the  lesions  resulting  in  the  bleb-like  development, 
according  to  his  view,  is  due  to  the  normal  congestion  of  the  skin  and 
the  delicacy  of  the  epithelial  layer  in  the  newborn. 

2.  A  further  manifestation  often  met  with  is  the  papuloerosive 
syphiloderm,  which  makes  its  appearance  in  the  crevices  of  the  skin, 
where  moisture  is  apt  to  be  present,  as,  for  instance,  in  the  genito- 
crural  folds,  the  axilla,  the  region  of  the  umbilicus,  and  the  inter- 
digital  spaces.  The  efflorescence  occurs  in  the  form  of  small  papules 
of  a  yellowish-gray  color  and  a  diphtheritic  surface,  accompanied  by 
a  local  erythema.  This  usually  results  in  erosion,  which  attacks  the 
summit  of  the  papules  and  permits  the  escape  of  a  thinnish  exuda- 
tion.   The  erosion  extends  peripherally  rather  than  in  depth. 

3.  Probably  the  most  frequently  observed  syphiloderm  in  heredi- 
tary syphilis  is  that  of  erythema.  The  rash  begins  very  much  as  a 
simple  erythema,  attacking  the  region  of  the  genitalia  and  nates.  It, 
however,  may  not  be  confined  to  these  points  of  election,  as  it  fre- 
quently makes  its  appearance  on  the  face,  especially  on  the  forehead 
and  body.  The  eruption  may  even  extend  to  the  scalp.  The  erup- 
tion is  apt  to  spread  rapidly,  showing  a  tendency  to  infiltration,  and 
resulting  in  the  development  of  small  papules,  which  show,  as  the 
result  of  erosion,  a  moistened  surface.  The  efflorescence  remaining 
after  the  disappearance  of  the  acute  erythema  presents  a  copper- 
colored,  papular  syphilide  characteristic  of  secondary  manifestations. 
Frequently  the  papules  are  disposed  at  the  verge  of  the  anus  and  the 
commissure  of  the  lips  (Van  Harlingen).  There  may  be  active  des- 
quamation resulting  in  the  formation  of  thick,  yellowish  crusts,  which, 
in  separating,  leave  a  moist,  infiltrated  base.  Syphilitic  erythema, 
when  attacking  the  region  of  the  umbilicus,  very  often  results  in  an 
impetiginous  rash,  which  terminates  in  local  desquamation.  Com- 
plicating the  erythema,  there  is  frequently  observed  a  macular  and 
squamous  eruption  of  the  palmar  and  plantar  surfaces. 
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4.  Furunculoid  lesions  attacking  the  corium,  as  well  as  tuberculous 
eruptions,  are  not  uncommonly  found  coincidently  with  the  more 
typical  skin  manifestations.  Gastou  calls  attention  to  the  existence 
of  a  gummatous  condition,  which  exists  in  the  form  of  deep  tumefac- 
tions, in  the  region  surrounding  the  articulations.  This  condition 
must  not  be  mistaken  for  the  infiltration  due  to  periarthritic  abscess. 
It  is  not  uncommonly  seen  in  instances  of  fatal  congenital  syphilis. 

As  in  acquired  syphilis,  the  lesions  are  apt  to  be  symmetrical  and 
are  characterized  by  polymorphism.  Owing  to  the  latter  character- 
istic, it  is  sometimes  difficult  to  differentiate  the  varieties  in  syphilitic 
erythema,  the  simple  form  frequently  merging  into  the  squamous 
and  impetiginous  forms. 

Paronychia  may  be  mentioned  among  the  syphilides  appearing  in 
the  newborn.  Although  the  infiltration  surrounding  the  matrix  may 
be  extensive,  it  is  not  likely  to  result  in  ulceration.  Fissures  occurring 
at  the  borders  of  the  mucous  membrane  are  commonly  seen,  situated 
in  the  region  of  the  anus  and  lips.  Fissures  in  the  epidermis  of  the 
scrotum,  and,  in  the  female,  in  the  region  of  the  fourchette,  may  be 
observed. 

Mucous  Membranes.  Syphilis  of  the  mucosae  may  appear  fre- 
quently as  the  primary  manifestation  in  hereditary  transmission.  In 
this  way  the  coryza  may  appear  as  the  initial  manifestation.  The 
nasal  secretion  is  at  first  sanious,  becoming  afterward  greenish  and 
purulent.  It  is  frequently  mixed  with  blood.  It  is  irritating  to  the 
adjacent  skin  and  often  fetid.  The  crusts  which  form  from  the  dry- 
ing secretions  may  give  rise,  through  their  detachment,  to  epistaxis. 
The  mucous  membrane  becomes  swollen  and  the  submucosa  infil- 
trated, often  to  such  extent  as  to  interfere  with  the  nasal  respiration. 
The  buccal  mucous  membrane,  the  tongue,  the  hard  palate  may  be- 
come individually  the  seat  of  mucous  patches,  the  sites  of  which  offer 
local  areas  of  ulceration  in  the  process  of  cicatrization.  The  pharynx 
is  usually  swollen  and  reddened.  The  laryngeal  mucous  membrane 
may  also  partake  of  the  hyjjeraemia  and  swelling,  causing  character- 
istic hoarseness,  and  leading  often  to  extinction  of  the  voice.  Dys- 
pnoea may  sometimes  occur,  simulating  laryngismus  stridulus  and 
resulting  rapidly  in  death  by  asphyxia.  Inflammation  of  the  middle 
ear,  accompanied  by  otorrhoea,  is  of  infrequent  occurrence. 

The  Osseous  System.  The  changes  in  the  osseous  system  affect 
the  long  bones  as  a  rule,  less  frequently  the  phalanges.  The  patho- 
logical changes  in  the  cranial  bones  are  usually  associated  with  the 
evolution  of  infantile  syphilis  in  its  later  stages.  The  bones  of  the 
head  may  present,  however,  a  condition  of  craniotabes.  Undue  pro- 
trusion of  the  parietal  eminences  with  deeply-marked  sutures  (nati- 
form  cranium)  may  rarely  be  observed.  Microcephalus  or  hydro- 
cephalus may  be  present  in  cachectic  infants. 

The  abnormalities  occurring  in  the  long  bones  affect  usually  the 
juncture  of  the  diaphysis  and  epiphysis.    In  an  undeveloped  state 
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the  lesion  may  exist  as  an  osteochondritis,  which  may  offer  no  exter- 
nal evidence.  In  acute  or  progressive  form  it  is  marked  clinically  by 
an  indifferent  swelling,  which  may  not  be  detected  beneath  the  soft 
tissue;  occasionally  by  a  palpable  enlargement.  The  condition  may 
make  its  appearance  soon  after  birth.  If  the  lesions  be  multiple  and 
pronounced  in  development  they  may  present  the  appearance  of 
pseudosyphilitic  infantile  paralysis.  The  clinical  picture  of  this  dis- 
ease is  described  by  Parrot.  When  the  infant  in  a  pronounced  case 
is  suspended  by  the  axillae  the  extremities  hang  flaccid.  If  the  skin 
is  pinched  the  muscles  move,  but  the  position  of  the  member  is  not 
changed.  On  the  other  hand,  the  infant  will  suffer  without  resist- 
ance such  displacement  of  its  extremities.  If  the  legs  are  extended 
while  the  child  is  in  the  dorsal  decubitus  they  will  resume  their  flexed 
position,  but  the  movement  is  accompanied  by  pain.  The  joints  may 
be  tumefied.  Crepitation  and  fluctuation  may  be  present.  Such  ex- 
tensive involvement  usually  results  in  a  fatal  outcome.  The  inflam- 
mation and  loss  of  continuity  producing  the  symptoms  just  described 
are  due,  according  to  Gastou,  to  a  justo-epiphyseal  osteitis.  The 
suppuration  which  is  present  usually  invades  the  joint  and  leads 
uniformly  to  the  destruction  of  the  cartilage  and  the  separation  of 
the  epiphysis.  The  apparent  muscular  relaxation  present  in  such 
cases  may  be  confused  with  paralysis  of  central  origin,  due  to  such 
causes  as  intracranial  hemorrhage  and  obstetrical  traumatism.  It 
may  likewise  simulate  the  muscular  immotility  present  in  fractures 
and  luxations.  The  condition  is  not  to  be  confused  with  epiphyseal 
separation  due  to  the  destruction  of  the  cartilage,  found  in  the  putre- 
factive invasion  of  the  tissues  in  macerated  infants.  In  instances  of 
the  purulent  destruction  of  the  epiphyseal  attachment,  the  presence 
of  streptococcus  denotes  the  possibility  of  the  septic  process  occurring 
secondarily  fo  the  specific  inflammation.  The  lesion  may  be  found  at 
either  end  of  the  femur,  at  the  distal  end  of  the  tibia,  and  the  bones  of 
the  forearm  (Ziegler). 

As  to  the  pathology,  the  site  of  the  lesion  is  the  so-called  zone  of 
proliferation — i.  e.,  the  transitional  cartilaginous  area  that  separates 
the  epiphysis  from  the  shaft  of  the  bone.  According  to  Kassowitz 
and  Heubner,  the  progress  of  the  condition  may  be  divided  into  three 
stages :  1.  A  premature  deposit  of  the  primary  calcareous  infiltration 
in  the  original  cartilaginous  substance.  2.  An  irregular  invasion  by 
this  calcifying  process  of  the  area  of  intermediary  cartilage  (the  area 
in  which  the  cartilage  cells  begin  to  arrange  themselves  to  form  the 
primary  cartilaginous  trabeculse),  with  an  overgrowth  of  the  car- 
tilaginous trabeculae  and  with  the  premature  deposit  of  bone.  3. 
The  development  of  a  granulation  zone  between  the  epiphysis 
and  apophysis,  followed  in  some  instances  with  the  actual  secretion 
of  pus. 

Macroscopically  the  yellowish  line  of  demarcation  at  the  apophyso- 
epiphyseal  juncture  corresponding  to  the  zone  of  proliferation,  found 
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post-mortem  in  newborn  infants,  represents  the  early  stage  of  the 
process  just  tlescriljed. 

The  digital  phalanges  may  be  the  seat  of  the  bony  involvement  in 
>ngenital  and  hereditary  syphilis.  The  periosteimi  and  fibrous 
-iructure  surrounding  the  bone  are  usually  affected.  Secondarily, 
the  skin  and  subintegumentary  tissues  become  involved.  Suppura- 
tive changes  resulting  in  ulcerations  are  usually  not  to  be  observed, 
on  account  of  the  readiness  with  which  the  specific  infiltration  yields  to 
treatment.  The  proximal  phalanx  is  more  frequently  involved  than 
the  distal  phalanx.  The  finger  is  apt  to  be  swollen  at  its  base,  pre- 
senting a  pyriform  appearance  with  the  characteristic  discoloration 
of  the  skin.  Baginsky  has  observed  a  bony  deformation  -ot  the 
fingers,  resulting  in  syndactylism  in  a  syphilitic  child. 


A  STUDY  OF  THE  CALORIC  NEEDS  OF  PRE]MATURE 

INFANTS. 

By  John  Lovett  Morse,  A.M.,  M.D., 

VSTBUCrOH  IN  DISEASES  OF  CHILJ>BEN,   HABYABD  MEDICAL  SCHOOL;    ASSISTANT  FHT8ICIAN  AT 
THE   CHII-DKEN"S  HOSPITAL  AND  AT  THE   INFANTS'   HOSPITAL,   BOSTON. 

Vierordt  and  Rubner  were  the  first  to  investigate  the  metab- 
olism of  the  infant.  Camerer,  in  1889,  collected  a  lai^e  amount 
of  material  and  endeavored  to  determine  in  heat  units  the  nutritive 
needs  of  infants  of  various  ages.  He  calculated  the  caloric  contents 
of  breast  milk  on  the  basis  of  Pfeiffer's  analyses.  A  considerable 
number  of  obsenations  have  been  made  by  different  men  since 
that  time.  Each  one  has,  as  a  rule,  made  but  one  or  two.  Most 
of  them  have  been  made  on  breast-fed  infants;  a  few  on  artificially 
fed.  Some  of  them  have  extended  over  the  first  year,  but  most  of 
them  only  over  short  periods  of  time.  Czemy  and  Keller,  in  their 
hand-book  pubUshed  in  1902,  have  re\iewed  the  work  of  previous 
•b"ser\'ers  in  detail  and  added  a  considerable  amount  of  material 
of  their  own.  Since  then  Beuthner  has  studied  three  cases,  one  of 
which  was  fed  entirely  on  breast  milk,  the  others  partly  on  breast 
milk  and  partly  on  artificial  food.  In  1902  he  summed  up  the 
cases  fed  on  breast  milk  hitherto  studied  in  private  practice.  He 
included  the  cases  of  Ahlfeldt  (2),  Camerer  (4),  Peer  (3),  Hahner  (4), 
Laure  (1),  Pfeiffer  (2),  WeigeHn  (1),  Oppenheimer  (1),  and  his 
own  (3).  The  average  number  of  calories  per  kilo  taken  daily  was 
as  follows: 


1  week 

SO  calories. 

10  weeks   . 

.    104  calories 

2  weeks   . 

.    100      " 

14     " 

.     96      " 

4     " 

.    106      " 

17     •' 

.      91       •' 

7     " 

.    114      " 

20     " 

.      85       •' 
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In  all  these  experiments  the  caloric  worth  of  the  nourishment 
was  reckoned  on  the  usual  basis  that  1  gram  of  albumin  equals  4,1 
calories,  1  gram  of  carbohydrates  4.1  calories,  and  1  gram  of  fat 
9.3  calories.  There  must  be  some  doubt,  of  course,  whether  these 
figures,  which  were  calculated  expressly  for  the  mixed  food  of  a 
man,  can  be  used  in  estimating  the  nutritive  value  of  milk  for  an 
infant.  In  the  mixed  diet  of  the  adult  about  8  per  cent,  of  the 
total  worth  is  lost  in  the  feces.  Czerny  and  Keller  have  shown  that 
this  loss  is  much  less  in  healthy  children  fed  on  milk.  All  these 
observers  estimated  the  caloric  value  of  human  milk  at  650  calories 
per  litre,  and  of  cow's  milk  at  670  calories  per  litre.  This  standard 
for  the  caloric  contents  of  woman's  milk  is  based  on  an  estimated 
composition.  Everyone  knows  that  the  milk  of  different  women 
varies,  especially  in  its  fat  contents,  and  that  the  milk  of  the  same 
woman  varies  from  day  to  day  and  from  nursing  to  nursing.  These 
physiological  variations  in  the  composition  of  woman's  milk  make 
an  average  caloric  worth  elusory.  This  average  figure  is  still  more 
elusory  when  we  realize  that  the  accepted  caloric  value  of  650 
calories  per  litre  is  based  on  the  average  of  the  analyses  of  the  milk 
of  two  women,  one  of  whom  had  a  milk  poor  in  fat,  the  other  a  milk 
rich  in  fat.  Schlossmann,  moreover,  obtained  as  the  result  of  218 
analyses  of  woman's  milk  an  average  value  of  782  calories  per  litre. 
He  used  this  figure  as  the  basis  of  his  investigations.  It  is  evident 
that  the  figures  of  previous  observers  will  be  materially  altered 
if  this  caloric  value  is  accepted.  It  is  evident,  therefore,  that  figures 
based  on  such  an  average  caloric  value  per  litre  of  milk  cannot  be 
of  great  value. 

Heubner  draws  the  following  conclusions  from  the  cases  of  Feer, 
Finkelstein,  Camerer,  and  others:  An  alimentation  whose  quotient 
of  energy  does  not  exceed  70  calories  is  insufficient  for  an  infant, 
even  if  breast-fed,  to  prosper  on,  at  least  during  the  first  six  months. 
In  order  to  get  a  normal  gain  a  quotient  of  energy  of  at  least  100 
calories  with  natural  alimentation  and  of  120  with  artificial  alimen- 
tation is  necessary.  After  the  sixth  month  a  given  quotient  of 
energy  gives  better  results  as  regards  gain  in  weight  than  in  the 
first  six  months  ;  that  is  to  say,  in  the  second  half  of  the  first  year 
the  organism  works  more  economically  than  at  the  beginning  of 
life.  In  order  to  obtain  the  same  results  a  larger  quotient  of  energy 
is  required  in  artificial  alimentation  than  in  natural  alimentation. 
He  believes  that  the  less  favorable  results  of  artificial  food  are  due 
to  the  greater  work  which  cow's  milk  imposes  on  the  digestive 
organs.  This  work  absorbs  a  certain  number  of  calories  which 
normally  are  made  use  of  by  the  organism.  Other  writers  have 
attributed  the  difference  in  the  results  to  the  difference  in  the 
casein  of  woman's  and  cow's  milk. 

In  attempting  to  determine  how  much  nourishment  a  healthy 
suckling  needs  it  is  of  the  greatest  importance  to  determine  by 
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what  standard  the  amount  of  this  need  is  to  be  measured.  In 
adults  under  physiological  conditions  enough  nourishment  must  be 
taken  to  keep  up  the  weight.  This  is  not  suflBcient  for  infants  in 
the  first  year,  who  must  take  enough  nourishment  to  make  possible 
a  gain  in  body  substance.  This  gain  mjist  also  be  of  a  certain 
definite  kind.  A  gain  in  weight  alone  is  not  sufficient  and  cannot 
be  accepted  as  a  reliable  guide  to  the  worth  of  the  food.  At  present 
we  are  not  in  a  position  to  say  w^hat  substances  and  what  quantities 
of  these  substances  are  necessary  to  meet  the  loss  of  the  body  and 
to  make  possible  a  normal  gain  in  development.  We  do  know  that 
the  infant  must  have  albumin,  but  that  it  can  thrive  on  a  compara- 
tively small  amount.  Whether  fat  or  carbohydrates  can  be  omitted 
without  causing  harm  to  the  organism  has  not  yet  been  determined 
in  the  healthy  infant.  Single  obsen  ations  on  sick  children  point  to 
an  affirmative  answer. 

The  number  of  experiments  which  have  thus  far  been  made  in 
the  metaboUsm  of  infancy  are  too  small  to  justify  any  general  and 
sweeping  conclusions.  It  must  be  remembered,  moreover,  that 
figures  based  on  an  average  caloric  contents  of  milk  show  nothing 
more  than  does  the  quantity  of  the  nourishment.  A  study  of  the 
curve  of  nourishment  in  healthy  infants  shows  in  the  beginning  for 
a  longer  or  shorter  time  a  daily  increase  in  the  amount  of  milk 
taken,  which  increase,  nevertheless,  steadily  diminishes  as  the  infant 
becomes  older.  In  the  first  weeks  of  Ufe,  in  breast-fed  children,  the 
amount  of  nourishment  taken  is  about  one-fifth  of  the  body  weight. 
It  gradually  diminishes  and  from  the  middle  of  the  first  to  the 
middle  of  the  second  quarter-year  remains  between  one-sixth  and 
one-seventh,  and  at  the  end  of  the  first  half-year  is  about  one-eighth 
of  the  body  weight. 

The  variations  in  the  rate  of  development  of  children  who  take 
the  same  quantity  of  woman's  milk  may  be  largely  explained  by 
the  difiFerences  in  the  chemical  composition  of  the  milk  which  they 
receive.  Moreover,  as  the  result  of  the  variations  in  the  area  of  the 
surface  of  the  body  different  percentages  of  the  energy  taken  in  are 
given  off  in  the  form  of  heat.  Finally,  it  is  possible  that  the  differ- 
ences in  the  composition  of  the  body  substance  in  different  children 
may  play  a  part. 

Czemy  and  Keller  think  that  the  figures  which  have  been  ob- 
tained by  averaging  the  number  of  calories  taken  by  the  various 
infants  which  have  been  studied  are  larger  than  the  nutritive  need 
of  a  healthy  infant.  One  of  the  infants  studied  in  their  clinic  shows 
that  Hieubner's  assumption  that  an  intake  of  less  than  70  calories 
per  kilo,  even  in  breast-fed  infants,  is  not  consistent  with  a  normal 
increase  in  weight  for  the  first  half-year  is  erroneous.  In  this  case 
less  than  70  calories  per  kilo  were  taken  for  six  weeks.  The  increase 
in  weight  was,  nevertheless,  15  grams  daily.  They  also  give  various 
observations  which  show  that  in  breast-fed  infants  less  than  lOQ 
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calories  per  kilo  is  completely  sufficient  for  a  satisfactory  develop- 
ment. ^ 

They  do  not  agree  with  Heubner's  assertion  that  with  an  artificial 
food  satisfactory  development  is  impossible  on  less  than  120  calories 
per  kilo  daily.  Heubner  based  his  opinion  on  Finkelstein's  study 
of  a  healthy  infant.  Another  case  of  Finkelstein's  which  was  also 
on  an  artificial  food  did  well  and  gained  regularly  on  much  less  than 
120  calories  per  kilo,  taking  an  average  of  103.6  calories  per  kilo 
in  the  first  quarter-year,  102.5  in  the  second  quarter,  and  99  in  the 
third  quarter.  They  consider  that  the  quantity  of  milk  necessary 
to  give  120  calories  per  kilo  of  body  weight  is  overfeeding. 

They  do  not  agree  with  Heubner  that  a  larger  caloric  worth  of 
cow's  milk  is  necessary  than  of  breast  milk.  They  state  that  metab- 
olism experiments  have  thrown  but  little  light  on  the  comparative 
nutritive  worth  of  woman's  and  cow's  milk  for  healthy  infants. 
(They  quote  Rubner  and  Heubner's  experiments.)  These  show 
no  important  differences  as  regards  the  utilization  of  the  constituents 
of  cow's  and  woman's  milk,  the  physiological  results  being  almost 
the  same  in  both  cases.  They  assert  that  the  caloric  need  of  a 
healthy  infant  is  no  greater  when  nourished  on  cow's  milk  thaii  on 
human  milk,  and  that  the  assumption  that  when  cow's  milk  is 
taken  more  of  the  energy  ingested  is  used  up  by  the  digestive  tract 
than  when  breast  milk  is  taken  is  therefore  unwarranted. 

It  is  a  well-known  fact  that  small  bodies  have  a  greater  surface 
area  in  proportion  to  their  mass  than  have  large  bodies.  The  loss 
of  heat  is  therefore  relatively  greater  in  proportion  to  the  weight 
in  small  than  in  large  bodies.  Rubner  first  recognized  the  impor- 
tance of  this  fact  in  relation  to  tissue  changes  in  living  animals,  and 
demonstrated  that  the  tissue  changes  are  proportional  at  every  age 
to  the  size  of  the  surface  of  the  body.  Young  individuals,  therefore, 
show  a  relatively  greater  destruction  of  material  than  older,  and 
hence  require  relatively  larger  amounts  of  nourishment.  This  differ- 
ence in  size  explains  to  a  certain  extent,  but  not  entirely,  the  far 
greater  number  of  calories  per  kilo  required  by  infants  than  by 
adults  in  order  to  thrive.  The  rest  of  the  infant's  greater  require- 
ment is  accounted  for  by  the  fact  that  the  infant  uses  up  a  con- 
siderable amount  of  energy  in  growth. 

Reasoning  on  the  same  lines,  premature  infants,  being  so  small, 
should  require  even  more  calories  per  kilo  than  full-term  infants  in 
order  to  thrive.  Heubner  compared  an  artificially-fed  premature 
infant  studied  by  Finkelstein  with  a  breast-fed  full-term  infant 
studied  by  Feer  and  another  artificially-fed  full-term  infant  studied 
by  Finkelstein,  and  found  that  it  did  not  do  so  well  as  the  others. 
Its  gain  was  only  one-half  as  rapid  as  that  of  the  artificially-fed 
infant,  although  after  the  sixth  week  it  took  as  many  or  more 
calories  per  kilo  of  weight.  During  the  first  three  weeks  it  took 
an  average  of  25  calories  per  kilo  and  made  no  gain,  while  in  the 
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two  weeks  following  it  took  between  50  and  90  calories  per  kilo  and 
made  a  slight  gain.  During  the  next  four  weeks  it  took  an  average 
of  104  calories  per  kilo,  and  from  the  tenth  to  the  seventeenth  weeks 
inclusive  135  calories  per  kilo.  It  averaged  120  calories  per  kilo 
from  the  eighteenth  to  the  thirty-ninth  week  inclusive,  and  107 
calories  per  kilo  from  the  fortieth  to  the  fifty-second  week.  During 
the  first  quarter  of  the  year  it  made  an  average  daily  gain  of  12 
grams,  in  the  second  one  of  18  grams,  in  the  third  one  of  15  grams, 
and  in  the  last  one  of  2  grams.  Its  initial  weight  was  1350  grams, 
while  at  the  end  of  the  year  its  weight  was  5750  grams.  It  was  fed 
on  peptonized  milk. 

Heubner  explains  the  smaller  gain  on  a  relatively  equal  or  greater 
intake  of  energy  on  the  principles  detailed  above.  Another  possible 
reason  why  premature  infants  might  be  expected  to  require  a  rela- 
tively greater  intake  of  energy  lies  in  the  comparatively  undeveloped 
condition  of  the  digestive  power  which  results  in  a  less  complete 
utilization  of  the  food  ingested.  No  proof  of  this  latter  assumption 
is,  however,  at  hand. 

Beuthner  studied  an  infant  six  or  seven  weeks  premature  for 
twenty-five  weeks.  It  was  entirely  breast-fed  for  seven  weeks,  and 
was  then  given  in  addition  cow's  milk  diluted  \Nnth  a  cereal  decoction 
to  the  end  of  the  twenty-fifth  week,  at  which  time  the  observation 
was  chscontinued.  It  weighed  2400  grams  at  birth  and  6800  grams 
at  the  end  of  the  twenty-fifth  week,  having  made  an  average  daily 
gain  of  25  grams.  During  the  first  quarter  it  took  a  daily  average 
of  113.1  calories  per  kilo,  and  during  the  second  quarter  one  of 
92.2  calories  per  kilo. 

Schlossmann  studied  an  infant  four  or  five  weeks  premature  from 
the  twelfth  to  the  eightieth  day.  It  was  breast-fed.  It  weighed 
2230  grams  on  the  twelfth  day  and  3310  grams  on  the  eightieth  day, 
having  made  an  average  daily  gain  of  10  grams.  It  took  an  average 
of  119  calories  per  kilo  daily  and  made  an  average  daily  gain  of 
5.5  grams  per  kilo. 

These  cases,  as  far  as  they  go,  confirm  Heubner's  assumption 
that  premature  infants  require  a  relatively  greater  amount  of 
nourisiiment  than  full-term  infants,  and  that  a  larger  number  of 
calories  is  necessary  in  a  substitute  food  than  in  breast  milk.  The 
differences  are  so  slight,  however,  that  but  little  importance  can 
be  attached  to  them. 

During  the  past  winter  I  have  studied  from  the  point  of  view  of 
the  quotient  of  energy  the  feeding  of  six  premature  infants,  five  of 
them  at  the  Infants'  Hospital  and  one  in  private  practice.  All  were 
fed  on  modified  cow's  milk  of  definite  percentages  prepared  at  the 
Walker-Gordon  laboratory.  The  composition  of  the  food  being 
known,  it  was  easy  to  calculate  its  caloric  contents.  It  is  possible 
that  the  composition  of  the  food  may  not  always  have  been  exactly 
what  it  was  supposed  to  be.    Edsall's  recent  analyses  of  milk  pre- 
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pared  at  the  Walker- Gordon  Laboratory  show,  however,  that  these 
variations  must  have  been  very  small,  certainly  not  large  enough 
to  have  vitiated  to  any  extent  the  value  of  the  results.  They  certainly 
must  be  more  accurate  than  those  obtained  on  the  basis  of  the 
average  analyses  of  woman's  and  cow's  milk.  The  amount  of  food 
taken  at  each  feeding  was  carefully  measured.  The  caloric  value 
was  calculated  on  the  basis  that  1  gram  of  sugar  or  proteids  equals 
4.1  calories,  and  1  gram  of  fat  9.3  calories. 

Unfortunately  all  the  babies  did  not  do  uninterruptedly  well.  One 
died  when  twenty-seven  days  old,  of  a  congenital  cardiac  lesion 
complicated  by  atelectasis  of  the  lungs.  Its  digestion  had  been  good 
from  the  first,  however,  and  it  had  shown  no  signs  of  its  cardiac 
or  pulmonary  lesions  until  its  sudden  collapse  and  death.  One  left 
the  hospital  when  three  weeks  old,  not  gaining,  but  doing  very  well 
in  other  ways.  Two  did  very  well  and  gained  steadily.  One  gained 
steadily  for  ten  weeks  and  another  for  eight  weeks,  after  which  both 
had  more  or  less  disturbance  of  digestion  and  did  not  gain  regularly, 
sometimes  gaining  and  sometimes  losing.  Most  of  them  showed  a 
tendency  to  have  too  many  dejections.  These  were,  as  a  rule,  of 
good  color  and  odor,  but  were  rather  loose  and  contained  fine  curds. 
They  did  not  seem  to  interfere  with  the  gain  in  weight,  but  suggested 
that  a  portion  of  the  food  was  not  properly  utilized.  The  histories 
with  charts  are  given  in  more  detail  below: 

Ruth  C.  was  brought  to  the  Infants'  Hospital  February  1,  1903, 
when  six  hours  old.  She  was  thought  to  be  two  months  premature. 
The  physical  examination  showed  nothing  abnormal.  Her  cry  was 
strong.  Her  weight  was  2500  grams.  Her  temperature  was  about 
normal  during  the  whole  of  her  stay  in  the  hospital.  She  always  took 
her  food  well  and  never  vomited.  She  had  from  one  to  four  move- 
ments daily,  usually  one  or  two,  which  were  generally  a  little  green 
and  contained  a  few  curds.  The  movements  were  not  as  good  on 
February  12th.  She  was  given  calomel  and  her  food  was  cut  down 
for  forty-eight  hours.  She  was  discharged  February  22d  at  her 
parents'  request.  She  had  been  taken  out  of  the  incubator  and 
was  doing  well.     Her  weight  was  2440  grams. 

James  McL.  was  admitted  to  the  Infants'  Hospital  April  24, 
1903,  when  twenty-four  hours  old.  He  was  supposed  to  be  two 
months  premature.  He  was  feeble  and  had  a  feeble  cry.  His 
extremities  were  cool.  The  heart  sounds  were  normal,  the  rate 
slow.  No  further  examination  was  made.  His  weight  was  1170 
grams.  He  was  at  once  put  in  the  irfbubator.  His  temperature 
remained  subnormal  until  May  9th,  after  which  it  was  irregular, 
but  usually  elevated.  He  took  his  food  well  from  a  Breck  feeder, 
but  was  not  able  to  take  an  ordinary  nipple.  He  regurgitated  a 
little  during  the  last  two  or  three  days.  During  the  first  nine  days 
he  had  one  movement  daily  which,  after  the  meconium  was  passed, 
was  well  digested.    After  that  time  he  had  from  two  to  six  move- 
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ments  daily,  usually  well  digested.  They  were  well  digested  on  the 
day  of  his  death.  He  seemed  to  be  doing  finely  until  the  weather 
suddenly  became  hot.  He  immediately  began  to  fail  and  died 
May  20th.  His  weight  on  the  day  of  his  death  was  1040  grams. 
The  autopsy  showed  that  both  the  foramen  ovale  and  the  ductus 
arteriosus  were  open  and  that  portions  of  both  lungs  had  never 
expanded. 


Chart  II. 
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Charles  S.  was  first  seen  on  February  3,  1903  when  twelve  hours 
old.  He  was  at  least  four  weeks  premature.  Physical  examination 
showed  nothing  abnormal.  He  acted  fairly  vigorously  and  had  a 
strong  cr}'.  His  weight  was  1530  grams.  He  was  put  in  a  padded 
jcrib.  When  five  days  old  he  suddenly  collapsed  and  almost  died. 
'After  this  he  was  feeble  for  a  considerable  time.  At  first  he  had  to 
jbe  fed  with  a  Breck  feeder  and  sometimes  with  a  dropper.  He  usually 
took  his  food  fairly  well,  but  showed  a  tendency  to  spit  it  up  if 
he  were  at  all  overfed.  The  food  supply  had  to  be  cut  down  several 
times  temporarily  on  this  account.     There  was  a  slight  tendency 
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to  constipation,  but  the  movements  were,  as  a  rule,  well  digested. 
He  had  a  good  deal  of  colic.  The  observation  was  stopped  on 
May  19th,  when  he  was  fifteen  weeks  old,  because  the  family  were 
going  into  the  country  for  the  summer,  where  they  had  to  use  a 
home  modification  of    milk.     His  weight  at  that   time  was  2620 


Chart  III. 
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grams,  making  an  average  daily  gain  of  a  little  over  10  grams.    He 
was  doing  well  at  that  time  and  has  continued  to  do  so. 

Pauline  J.  was  admitted  to  the  Infants'  Hospital  March  20, 
1903,  when  two  weeks  old.  She  was  born  at  the  Lying-in  Hospital 
and  had  been  in  an  incubator  there  before  she  came  to  the  Infants 
Hospital.     She  was  supposed   to  have   been   about  two  months 
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premature.  She  was  small,  emaciated,  and  markedly  jaundiced. 
The  fontanelle  was  depressed,  and  the  cranial  bones  overlapped. 
The  physical  examination  showed  nothing  else  abnormal.  Her 
cry  was  strong.  Her  weight  was  1180  grams.  She  was  kept  in  an 
incubator  until  April  25th,  and  would  have  been  kept  there  longer 


Chakt  IV. 


the  incubator  had  not  been  needed  for  another  baby.  She  was 
cept  in  a  padded  crib  until  the  middle  of  June,     She  was  first 

ibathed  and  dressed  May  18th.  Her  temperature  was  usually 
lormal  or  a  Uttle  above  normal.  She  was  fed  partly  with  a  dropper 
ind  partly  with  a  Breck  feeder  until  March  24th,  then  with  a  Breck 

feeder  until  April  23d,  after  which  she  took  the  nipple.    She  usually 
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took  her  food  fairly  well.  She  did  not  vomit  at  all  until  about  the 
second  week  in  May,  after  which  she  at  times  vomited  a  good  deal  and 
at  others  not  at  all.  On  this  account  the  food  supply  had  to  be  cut 
down  on  several  occasions  and  at  one  time  milk  was  omitted  entirely. 
After  May  1st  there  was  a  slight  tendency  to  looseness  of  the  bowels. 
At  times  she  had  as  many  as  seven  or  eight  in  twenty-four  hours. 
These  were  either  yellowish  or  yellowish-green,  with  fine  curds  and 
occasionally  a  little  mucus.  The  movements,  however,  on  the 
whole,  were  not  bad.  They  certainly  did  not  interfere  with  her 
general  condition  or  prevent  her  from  gaining  until  June  1st,  when 
she  was  twelve  weeks  old.  She  then  weighed  1720  grams,  having 
made  an  average  daily  gain  of  8  grams.  She  did  not  do  as  well 
after  the  hot  weather  began  in  June,  although  she  developed  no 
new  symptoms,  did  not  vomit  any  more  or  have  a  greater  number 
of  movements.  She  was  discharged  June  29th,  when  sixteen  and 
one-half  weeks  old,  because  the  hospital  was  closing  for  the  summer. 
At  that  time  she  was  not  doing  very  well,  was  having  many  move- 
ments and  vomiting  a  little.  Her  weight  was  1600  grams.  She 
was  evidently  sick  after  June  1st,  and  hence  her  records  from  this 
date  on  can  hardly  be  properly  used  in  estimating  the  caloric  need 
of  a  normal  infant. 

Emanuel  B.  was  admitted  to  the  Infants'  Hospital  January  17, 
1903,  when  two  weeks  old..  He  was  supposed  to  be  about  two 
months  premature.  He  had  spent  the  first  two  weeks  in  an  incubator 
at  the  Lying-in  Hospital.  While  there  he  vomited  every  few  days 
and  was  constipated.  The  physical  examination  showed  nothing 
abnormal.  His  weight  was  1370  grams.  He  was  put  in  a  padded 
crib,  dressed  March  5th,  bathed  March  23d  and  taken  out  of  the 
padded  crib  April  26th.  His  temperature  was  subnormal  during 
the  first  two  weeks,  but  after  that  was  normal.  He  always  took  his 
food  well  and  very  seldom  vomited,  at  one  time  not  for  ten  weeks. 
He  had  from  two  to  five  movements  daily,  which  were  usually  yellow 
but  sometimes  green,  and  often  contained  small  curds  and  some- 
times a  little  mucus.  On  the  whole  the  movements  were  mostly 
satisfactory  except  that  they  were  increased  in  number.  He  was 
doing  fairly  well  when  he  left  the  hospital.  May  19th.  He  was  then 
nineteen  weeks  old  and  weighed  2640  grams.  He  had  had  a  little 
fever,  had  not  taken  his  food  quite  as  well,  and  had  not  gained 
during  his  last  ten  days  in  the  hospital.  Nothing  definitely  wrong 
was  made  out,  however.  It  is  hardly  fair,  nevertheless,  to  consider 
him  a  well  baby  after  May  9th.  The  last  ten  days  should  not  be 
counted  in  drawing  conclusions.  From  the  fifteenth  to  the  one 
hundred  and  twenty-fifth  day  he  niade  an  average  daily  gain  of  a 
little  over  12  grams. 

James  J.  was  admitted  to  the  Infants'  Hospital  January  22, 
1903,  when  fourteen  days  old.  He  was  supposed  to  have  been  one 
month  premature.    He  spent  the  first  two  weeks  in  the  Lying-in 


morse:  caloric  needs  of  premature  infants. 


473 


Hospital.  He  wa3  thin  and  the  anterior  fontanelle  was  somewhat 
depressed.  The  physical  examination  was  otherwise  negative. 
His  weight  was  1820  grams.  He  was  put  in  a  padded  crib.  He 
had  to  be  fed  with  a  Breck  feeder  until  March  10th.  He  was 
bathed  March  13th  and  taken  out  of  the  padded  crib  April  26th. 
His  temperature  was  subnormal  for  nearly  a  month,  after  which  it 


Chart  V. 


was  usually  about  normal.  He  was  never  vigorous  and  never  took 
his  food  very  well.  He  did  not  vomit  until  the  middle  of  May, 
after  which  he  vomited  occasionally.  He  had  from  two  to  four 
movements  daily  up  to  about  the  middle  of  March,  after  which  he 
had  too  many  movements,  often  as  many  as  six  or  eight  in  twenty- 
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four  hours.  After  April  1st,  when  he  weighed  2430  grams,  any 
attempt  to  increase  the  amount  or  strength  of  the  food  caused  an 
increase  in  the  number  of  movements.  These  movements  were 
yellowish,  or  yellowish-green,  and  contained  fine  curds.  On  several 
occasions  the  food  had  to  be  cut  down  decidedly,  and  once  milk  was 
entirely  omitted.  During  the  last  five  weeks  he  had  a  sore  mouth 
and  tongue  from  time  to  time.  He  was  much  depressed  by  the  first 
hot  weather,  which  occurred  in  the  middle  of  May.  It  was  at  that 
time  that  the  milk  had  to  be  stopped.  He  never  did  as  well  after- 
ward.   He  was  discharged  June  18th  in  fair  condition  and  gained 


Chart  VI. 


in  weight.  His  mouth  was  well.  He  was  taking  his  food  rather 
better,  was  vomiting  about  once  a  day  and  having  from  three  to 
four  movements  daily,  some  of  which  were  normal  and  some  of 
were  green  and  contained  curds.  His  weight  was  2410  grams. 
The  only  period  in  which  he  did  almost  uninterruptedly  well  was 
from  the  thirty-second  to  the  eighty-third  day.  During  this  time 
he  made  an  average  daily  gain  of  more  than  15  grams.  His  subse- 
quent record  is  of  chief  interest  in  showing  the  rapid  fall  in  weight 
when  the  nourishment  was  cut  down,  with  a  correspondingly  rapid 
rise  when  it  was  again  increased.  It  is  worthy  of  study  in  this 
connection. 
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Further  analysis  of  this  table  shows  that  these  cases  took  from 
the  fifteenth  to  the  ninetieth  day,  that  is,  during  the  first  quarter 
after  the  first  two  weeks,  a  daily  average  of  122,7  calories  per  kilo 
of  weight,  and  that  from  the  ninetieth  to  the  one  hundred  and 
twenty-fifth  day,  that  is,  during  the  early  part  of  the  second  quarter, 
a  daily  average  of  142.9  calories  per  kilo  of  weight. 

In  the  first  few  weeks  these  infants  took  less  than  the  average 
given  in  Beuthner's  table.  As  they  did  not  gain  at  first  it  is  prol> 
able,  however,  that  in  order  to  avoid  upsetting  the  digestion  they 
were  somewhat  underfed.  These  figures  justify  Heubner's  assertions 
that  not  less  than  70  calories  per  kilo  are  necessary  during  the  first 
six  months,  and  that  with  artificial  alimentation  at  least  120  calories 
per  kilo  are  necessary  to  get  a  normal  gain.  They  correspond  fairly 
closely  with  the  results  obtained  by  other  observers  in  premature 
infants  during  the  first  three  months,  Beuthner's  infant  having 
averaged  113.1  calories  per  kilo,  Schlossmann's  119calories  per  kilo, 
and  Finkelstein's  120  to  135  calories  per  kilo.  In  contradistinction 
to  other  figures  they  show  a  progressive  increase  in  the  quotient  of 
energy  toward  the  end  of  the  first  quarter  and  at  the  beginning  of 
the  second  quarter.    In  spite  of  the  high  quotient  of  energy  these 
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infants  did  not  gain  as  rapidly  as  the  average  normal  full-term 
infant,  thus  confirming  Heubner's  assumption  that  premature 
infants  require  a  relatively  greater  amount  of  nourishment  than  do 
full-term  infants. 

It  is  very  difficult  to  draw  any  very  satisfactory  conclusions  from 
these  figures.  In  some  instances  when  two  babies  of  the  same  age 
were  taking  almost  exactly  the  same  relative  amount  of  nourishment 
one  gained  and  the  other  lost.  In  other  instances  the  baby  taking 
the  smaller  amount  of  nourishment  gained  while  the  other  lost. 
For  example,  between  the  fifteenth  and  twentieth  days  baby  J. 
gained  on  55.2  calories  per  kilo,  while  baby  B.  lost  on  52.7  calories 
per  kilo.  Between  the  twentieth  and  twenty-fifth  days  baby  B. 
made  a  large  gain  on  72.5  calories  per  kilo,  while  baby  McL.  just 
held  his  weight  on  72.1  calories  per  kilo  and  baby  J.  lost  on  70.3 
calories.  Between  the  thirtieth  and  thirty-fifth  days  baby  J.  gained 
on  72.4  calories,  while  baby  S.  lost  on  98.5  calories.  Between  the 
fifty-fifth  and  sixtieth  days  babies  S.  and  J.  gained  on  133.9  calories 
and  138.6  calories  respectively,  while  baby  B.  lost  on  137.2  calories. 

In  some  cases  in  which  two  babies  of  the  same  age  were  taking 
practically  the  same  relative  amounts  of  nourishment,  one  gained 
two  or  three  times  as  much  as  the  other;  for  example,  between  the 
fortieth  and  forty-fifth  days  baby  J.  took  a  daily  average  of  120 
calories  per  kilo  and  made  a  daily  gain  of  11.4  grams  per  kilo,  while 
baby  S.  took  121  calories  and  gained  only  3.1  grams  per  kilo. 

Again,  babies  of  the  same  age  gained  essentially  the  same  amounts 
on  widely  differing  amounts  of  nourishment;  for  example,  between 
the  seventieth  and  seventy-fifth  days  baby  S.  made  an  average  daily 
gain  of  6.4  grams  per  kilo  on  151  calories  per  kilo,  while  baby  J. 
gained  6.3  grams  on  126.1  calories. 

In  other  instances  one  baby  did  better  than  another  for  a  time, 
and  then  a  little  later  the  second  baby  did  better  than  the  first;  for 
example,  between  the  twentieth  and  twenty-fifth  days  baby  B.  took 
72.5  calories  per  kilo  and  gained  13.1  grams  per  kilo  daily,  while 
baby  J.  lost  weight  on  70.3  calories.  Between  the  forty-fifth  and 
fiftieth  days  baby  B.  took  135  calories  per  kilo  and  made  a  daily 
gain  of  11.4  grams  per  kilo,  while  baby  J.  took  132  calories  and 
gained  11.8  grams.  Between  the  eightieth  and  eighty-fifth  days 
baby  B.  took  157.2  calories  and  gained  6.2  grams,  while  baby  J. 
took  156.5  calories  and  gained  8.4  grams. 

Again,  the  same  baby  did  not  gain  in  proportion  to  the  amount 
of  food  taken;  for  example,  baby  J.,  between  the  fortieth  and  forty- 
fifth  days,  took  an  average  of  120  calories  per  kilo  and  made  an 
average  daily  gain  of  11.4  grams  per  kilo;  between  the  forty-fifth 
and  fiftieth  days  he  took  132  calories  and  gained  11.8  grams; 
between  the  fiftieth  and  fifty-fifth  days,  152.3  calories  with  no  gain; 
between  the  fifty-fifth  and  sixtieth  days,  156.2  calories  with  a  gain 
of  2  grams;  between  the  sixtieth  and  sixty-fifth  days,  158.6  calories 
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with  a  gain  of  6.1  grams;  between  the  sixty-fifth  and  seventieth  days, 
170.3  calories  \snth  a  gain  of  12.6  grams,  and  between  the  seventieth 
and  seventy-fifth  days,  180.6  calories  with  a  gain  of  9.2  grams. 

The  only  conclusion  which  it  seems  possible  to  draw  from  these 
contradictory  figures  is  that  the  gain  seemed  to  depend  as  much, 
or  more,  on  the  digestion  and  metabolism  of  the  given  baby  at  the 
given  age  as  on  the  amount  of  the  food,  the  age  of  the  baby,  or  any 
inherent  differences  in  the  individual  babies. 

Conclusion.  The  conclusion  seems  justified  from  these  figures 
that  the  caloric  need  of  premature  infants  is  relatively  greater  than 
that  of  full-term  infants.  This  greater  need  is  due  in  part  to  the 
small  size  and  comparatively  large  surface  area  of  premature  infants, 
which  cause  them  to  lose  heat  faster  than  do  larger,  full-term  infants, 
arid  partly  to  the  incomplete  development  of  their  digestive  powers, 
on  account  of  which  they  utilize  a  relatively  smaller  proportion  of 
the  caloric  value  of  the  food  ingested.  This  conclusion  emphasizes 
the  importance  of  protecting  premature  infants  against  loss  of  heat 
and  of  providing  for  them  a  food  which  will  throw  the  least  work 
on  the  partially  developed  digestive  powers. 
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AN  EXPERIMENTAL  STUDY  OF  THE  RELATION  OF 
CELLS  WITH    EOSINOPHILE    GRANULATION  . 
TO  INFECTION  WITH  AN  ANIMAL  PARA- 
SITE (TRICHINA  SPIRALIS).' 

By  Eugene  L.  Opie,  M.D., 
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The  present  study  has  been  undertaken  in  order  to  determine 
how  the  eosinophile  leukocytes  react  when  subjected  to  influ- 
ences which  increase  their  number  in  the  blood  or  elsewhere.  The 
leukocytosis  which  follows  infection  with  bacteria  on  the  one  hand 
has  been  carefully  investigated.  Leukocytosis  caused  by  infection 
with  a  variety  of  parasites  belonging  to  the  animal  kingdom,  it  is 
well  known,  is  characterized  by  an  increase  of  the  eosinophile 
leukocytes;  the  conditions  which  influence  this  phenomenon,  on 
^the  contrary,  are  incompletely  understood. 

>  The  present  investigation  has  been  conducted  with  the  aid  of  a  grant  ftom  the  Rockefeller 
f  Institute  for  Medical  Research. 
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Miiller  and  Reider/  studying  the  blood  of  patients  suffering 
with  a  variety  of  diseases,  found  in  an  individual  infected  with 
uncinaria  duodenalis  that  the  eosinophile  leukocytes  constituted 
9.6  per  cent,  of  the  total  number  of  leukocytes.  In  a  similar  case 
Zappert^  noted  a  proportion  of  17  per  cent.,  and,  at  the  same  time, 
observed  Charcot-Leyden  crystals  in  the  feces.  Bucklers^  directed 
his  attention  to  a  variety  of  parasitic  infections  and  found  a  con- 
siderable increase  of  the  eosinophile  cells  in  association  with  unci- 
naria duodenalis,  strongyloides  intestinalis,  and  even  with  such 
relatively  harmless  forms  as  ascaris  lumbricoides,  taenia  solium,  and 
taenia  saginata.  In  one  case  of  uncinariasis  or  ankylostomiasis 
eosinophile  cells  formed  53.6  per  cent,  of  the  white  corpuscles, 
while  the  total  number  of  leukocytes  was  20,600  in  one  cubic 
millimetre  of  blood;  infection  with  ascaris  lumbricoides  caused 
eosinophilia  of  10  per  cent.;  infection  with  both  ascaris  lumbri- 
coides and  oxyuris  vermicularis  19.3  per  cent.  In  a  fatal  case  of 
infection  with  uncinaria  duodenalis  Strong*  found  the  mucosa,  the 
muscularis  mucosae,  and  the  submucosa  of  the  small  intestine  in- 
filtrated with  eosinophile  cells.  In  a  similar  case  described  by 
Yates*  the  same  local  accumulation  was  noted,  and  in  the  basal 
part  of  the  mucosa  eosinophile  cells  were  so  numerous  that  seventy- 
five  were  counted  in  one  field  of  the  oil  immersion  lens  (obj.  1-1 2th). 

To  the  list  of  animal  parasites  causing  eosinophilia  rnay  be 
added  trichina  spiralis  (Brown**),  filaria  bancrofti  (Calvert," 
Gulland^),  and  bilharzia  haematobia  (Coles^).  The  studies  of  T.  R. 
Brown  and  of  others  who  have  confirmed  his  observations  have 
shown  that  eosinophilia  is  so  constantly  associated  with  trichinosis 
that  its  presence  may  serve  as  an  important  factor  in  the  diagnosis 
of  the  disease.  In  the  blood  of  a  patient  in  whose  muscles  Brown 
subsequently  demonstrated  trichinae  eosinophile  cells  constituted, 
on  admission  to  the  Johns  Hopkins  Hospital,  37  per  cent,  of  the 
total  number  of  leukocytes.  The  proportion  was  somewhat  dimin- 
ished for  a  time,  but  subsequently  rose  and  on  the  fiftieth  day 
after  admission  reached  68.2  per  cent.  The  total  number  of  leu- 
kocytes varied  during  the  greater  part  of  the  illness  from  15,000  to 
30,000  per  cubic  millimetre.  In  specimens  of  muscle  removed  at  a 
period  preceding  the  maximum  eosinophilia  extensive  degenerative 
changes  had  resulted  from  the  presence  of  embryonic  trichinae,  and 
in  the  altered  tissue  eosinophile  cells  with  polymorphous  nuclei 
had  accumulated  in  large  numbers.  Similar  phenomena  were 
exhibited  by  subsequent  cases. 

1  Deutsches  Arch.  f.  klin.  Med.,  1891,  vol.  xlviii.  p.  96.  * 

2  Zeitsch.  f.  klin.  Med.,  1893,  vol.  xxiii.  p.  227.         '  MUnch.  med.  Woch.,  1894,  vol.  xli.  p.  23. 

*  Circulars  on  Tropical  Diseases,  No.  1,  Cliief  Surgeon's  OflQce,  Manila,  1901. 
6  Bulletin  of  tlie  Johns  Hopkins  Hospital,  1901,  vol.  xii.  p.  366. 

•  Journal  of  Experimental  Medicine,  1898,  vol.  iii.  p.  315. 

1  Bulletin  of  the  Johns  Hopkins  Hospital,  1902,  vol.  xiii.  p.  133. 

8  British  Medical  Journal,  1902.  vol.  1.  p.  831.  »  Ibid.,  p.  1137. 
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H.  U.  Williams  and  Bentz^  have  digested  trichinous  pork  for 
forty-eight  hours  at  36°  C,  with  artificial  gastric  juice  containing 
pepsin  and  0.2  per  cent,  of  hydrochloric  acid,  and  have  introduced 
the  dried  residue  into  dogs,  cats,  and  frogs.  In  a  considerable  pro- 
portion of  these  experiments  eosinophile  leukocytes  in  large  num- 
bers have  collected  about  it.  The  phenomenon,  as  WilUams  and 
Bentz  state,  is  probably  due  to  some  substance  derived  from  the 
bodies  of  the  worms,  but  the  experiments,  they  think,  do  not  entirely 
exclude  the  possibility  that  the  result  may  be  due  to  the  action  of 
hydrochloric  acid  and  pepsin  or  to  the  agency  of  bacteria. 

The  foregoing  has  shown  that  a  considerable  number  of  diverse 
animal  parasites  cause  an  increase  of  the  eosinophile  cells  in  the 
general  circulation  and  in  several  instances  a  local  accumulation 
in  the  neighborhood  of  the  parasite.  It  is  not  improbable  that  the 
parasite  secretes  some  product  which  has  a  specific  influence  upon 
the  eosinophile  cells,  causing  their  multiplication.  Should  it  be 
possible  to  produce  a  similar  condition  experimentally,  we  would 
have  a  ready  means  of  studjnng  the  somewhat  obscure  acti\nties 
of  these  cells.  It  is,  moreover,  of  considerable  importance  to  deter- 
mine if  the  eosinophile  cells  of  man  and  of  the  lower  mammals 
bear  a  similar  relation  to  entozoan  infection.  Study  of  conditions 
under  which  the  eosinophile  leukocytes  are  increased  in  number 
offers  the  readiest  means  of  determining  their  much  disputed 
origin  and  seat  of  multiplication. 

Calamida^  has  prepared  from  the  tapeworms  of  the  dog,  taenia 
cucumerina  and  taenia  coenurus,  an  extract  which  he  claims  exerts 

chemotactic  influence  upon  the  eosinophile  cells. 

The  parasites,   previously  washed  in  sterile  salt  solution,  are 

ibl)ed  with  ground  glass  in  a  mortar  and  at  the  same  time  treated 

ith  salt  solution.  By  means  of  a  Berkefeld  filter  is  obtained  a 
iltrate  which,  concentrated  by  evajX)ration,  produces  death  when 
injected  into  rabbits  and  guinea-pigs.  This  material  is  haemolytic 
for  the  red  blood  corpuscles  of  the  rabbit  and  of  the  guinea-pig  and, 
[injected  into  the  circulation,  rapidly  causes  fatty  degeneration  of 
the  liver.     If  a  capillary  tube  containing  the  fluid  is  placed  in  the 

ibcutaneous  tissue  of  the  rabbit,  at  the  end  of  twenty-four  hours  it 

ill  be  found  to  contain  leukocytes,  of  which  the  greater  number 
ire   eosinophile    cells.     Injected    into    the    circulation,    Calamida 

ites,  leukocytosis  results  in  six  to  eight  hours,  eosinophile  cells 

iing  increased  in  greater  degree  than  other  forms. 
Methods.    Hoping  to  obtain  a  substance  by  which  the  eosinophile 

jukbcytes  might  be  increased  at  will,  I  have  employed  an  extract 
)repared  by  grinding  in  a  mortar  with  sand  and  normal  salt  solution 

le  body  of  taenia  saginata,  first  washed  with  sterile  salt  solution. 
ly  passing  the  extract  through  a  Pasteur  filter  a  clear  yellow  fluid 

>  Transactions  of  the  Association  of  American  Physicians,  1903,  vol.  xviii.  p.  152. 
*  Cent,  t  Bakt  nnd  Par.,  1901,  vol.  xxx.  p.  374. 
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is  obtained.  This  filtrate  injected  into  the  subcutaneous  tissue  of 
guinea-pigs,  as  much  as  10  c.c.  being  used,  failed  to  produce  a 
noteworthy  increase  of  the  eosinophile  cells.  In  one  instance  their 
number  rose  from  1  per  cent,  to  5  per  cent,  on  the  fourth  day;  in 
another,  from  1.3  per  cent,  to  5.8  per  cent,  on  the  fifth  day.  The 
results  were  somewhat  inconstant  and,  fresh  tsenise  being  difficult  to 
obtain,  this  method  of  increasing  the  eosinophile  cells  was  discarded. 

Since  many  lower  mammals  are  readily  infected  with  trichinae, 
the  observations  of  T.  R.  Brown  upon  human  infection  suggests 
the  possibility  of  increasing  the  eosinophile  leukocytes  experi- 
mentally by  this  means.  H.  U.  Williams  and  Bentz,  however, 
found  no  noteworthy  increase  of  the  eosinophile  cells  in  the  blood 
of  rats  and  cats  artificially  infected  with  trichinag. 

For  the  purpose  of  the  experiments  to  follow,  the  guinea-pig  has 
proved  convenient.  The  methods  of  obtaining  the  blood  and  of 
counting  the  leukocytes  have  been  described  in  a  previous  paper.^ 
In  any  experimental  study  of  the  eosinophile  cells  in  the  guinea-pig 
variations  in  the  normal  proportion  of  these  cells  must  obviously 
be  taken  into  consideration.  These  variations  have  been  described 
in  the  article  just  cited.  A  slight  increase  of  eosinophile  leukocytes 
might  give  uncertain  evidence  of  the  results  of  infection,  yet  when 
examinations,  continued  from  day  to  day,  show  that  their  number 
exhibits  characteristic  changes,  little  opportunity  for  doubt  remains. 
The  charts  to  follow  will  show  that  trichinosis  in  these  animals  has  an 
effect  upon  the  eosinophile  cells  which  is  similar  to  that  observed  in 
man,  even  though  the  details  of  the  process  are  not  always  the  same. 

It  soon  became  evident  that  the  severity  of  the  infection  exerts 
an  important  influence  upon  the  reaction  exhibited  by  the  blood, 
and  hence  it  has  been  essential  to  adopt  some  means  by  which 
this  factor  may  be  estimated.  By  the  following  method  the  num- 
ber of  trichinae  fed  to  a  given  animal  is  determined  with  approx- 
imate accuracy.  A  small  piece  of  trichinous  pork  measuring 
hardly  more  than  4  cm.  in  length  and  half  as  much  across 
the  fibres  is  freed  as  far  as  possible  from  fat  and  fascia.  The 
infected  pork  used  in  these  experiments  was  obtained  from  the 
United  States  Bureau  of  Animal  Industry  through  the  courtesy  of 
Dr.  D.  E.  Salmon,  to  whom  I  desire  to  express  my  obligation. 
From  various  parts  of  the  meat  selected  small  masses  are  removed 
and  adjusted  to  a  weight  of  0.05  gram.  When  this  particle  is  teased 
in  glycerin  containing  5  per  cent,  of  acetic  acid  and  pressed  between 
two  glass  slides  the  number  of  encapsulated  trichinae  can  be  con- 
veniently counted  with  low  magnification.  From  an  average  of 
five  such  counts  it  is  possible  to  determine  how  much  meat  con- 
tains a  given  number  of  trichinae,  and  though  the  cysts  are  not 
evenly  distributed,  the  following  figures  will  show  that  an  approxi- 

1  Tre  American  Journal  of  the  Medical  Sciences,  February,  1904,  p,  217. 
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mate  estimate  of  their  number  can  be  made  if  a  small  piece  of 
muscle  is  used: 


Specimen  of  pork  No.  1.    Number  of  trichinse  in  0.05  grm. 


Mean 


Speciman  of  pork  No.  2.    Number  of  tricbinse  in  0.05  grm. 


Mean 

Specimen  of  pork  No.  3.    Number  of  trichinae  in  0.05  g^mi. 
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Increase  of  Eosinophile  Leukocytes  with  Mild  Trichino- 
sis. Pork  containing  2000  to  3000  trichinae  fails  to  cause  death  or 
does  so  only  after  several  weeks.  A  larger  dose  is  usually  fatal 
within  a  week  or  ten  days.  The  milder  infection,  which  will  be 
first  considered,  is  accompanied  by  characteristic  changes  in  the 
number  and  distribution  of  the  eosinophile  cells.  The  reaction 
exhibited  by  the  blood  is  best  described  by  the  following  experi- 
ments, of  which  the  results  have  been  repeatedly  confirmed  by 
observations  to  be  cited  later. 

Experiment  1.  A  guinea-pig  weighing  481  grams  received  pork 
containing  2000  trichina.  The  proportion  of  eosinophile  cells  in 
the  blood  and  the  weight  underwent  the  changes  indicated  below: 


Day, 

Eosinophile 
leukocytes. 

Weight. 

Day. 

Eosinophile 
leukocytes. 

Wei 

l8t  . 

1.3  per  ct. 

481  grm. 

34th. 

.     5.0  per  ct. 

9th. 

2.5       " 

496    " 

43d  . 

.      4.0 

18th . 

7.5 

49th. 

.      8.5        " 

462 

21st  . 

15.5 

477    " 

5l8t. 

.      3.0 

2.5th . 

6 

57th. 

.      1.8       " 

439 

32d  . 

10.5 

509    " 

65th. 

.      1.3 

430 

The  animal  finally  recovered  and  regained  its  former  weight. 

Experiment  2.  A  guinea-pig  weighing  695  grams  received  3000 
trichinae.  The  changes  in  the  proportion  of  the  eosinophile  cells 
and  their  number  in  1  c.mm.  of  blood  are  well  shown  by  Chart  I. 

The  record  of  the  total  number  of  leukocytes  in  1  c.mm.  of  blood 
was  as  follows:  First  day,  13,900;  ninth,  17,200;  twelfth,  24,600; 
fifteenth,  25,300;  eighteenth,  18,700;  twenty-second,  25,900;  twenty- 
sixth,  15,100.  The  proportion  of  eosinophile  cells  being  known, 
their  absolute  number  is  readily  estimated,  and  has  been  indicated 
in  the  chart. 


DAY 

COSINOPHILES 
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During  the  first  ten  or  twelve  days  after  ingestion  of  trichinous 
meat  there  is  no  noteworthy  alteration  in  the  number  of  eosinophile 
cells;  a  gradual  increase  follows  and  reaches  a  maximum  during 
the  latter  part  of  the  third  or  the  beginning  of  the  fourth  week. 
The  number  of  eosinophile  leukocytes  may  remain  elevated  several 
weeks,  but  should  death  ensue  a  more  or  less  rapid  decrease  pre- 
cedes the  fatal  termination.  In  one  animal  the  blood  contained 
1.3  per  cent,  of  eosinophile  leukocytes  at  the  onset  of  the  experi- 
ment; in  a  second,  15.3  per  cent.,  yet  in  the  two  experiments  the 
numberof  eosinophile  cells  underwent  similar  changes. 

Chart  I. 
I     2    3   4     b    h    7    8    9    10  n   12  13  14  15  Ifo  17  16  ly  20  21  22  23  2425  262728  29 
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Showing  changes  in  the  number  of  eosinophile  leukocytes  and  of  polynuclear  leukocytes  with 
fine  granulation  after  infection  with  10,000  trichinae.  The  percentage  of  eosinophile  leukocytes 
is  indicated  by  a  dotted  line  ;  their  number  in  1  c.c.  of  blood  by  a  broken  line  ;  the  number 
of  polynuclear  leukocytes  with  fine  granulation  in  1  c.c.  of  blood  by  a  broken  and  dotted 
line ;  the  weight  of  the  animal  by  a  continuous  black  line. 

According  to  the  observations  recorded  by  Leuckart^  the  encap- 
sulated parasite  in  the  muscle  of  the  hog  or  other  animal  is  set  free 
by  the  action  of  the  gastric  juice  within  three  or  four  hours  after  it 
is  taken  into  the  stomach  and,  passing  to  the  small  intestine,  attains 
sexual  maturity  within  from  thirty  to  forty  hours.  Before  the  end 
of  the  second  day  copulation  has  taken  place,  and  on  the  sixth  or 
seventh  day  ripe  embryos  are  first  observed  in  the  uterus  of  the 
female  worm.     At  this  time  all  of  the  female  parasites  have  not 


1  Die  menschlichen  Parasiten,  Leipzig  und  Heidelberg,  1876,  vol.  ii. 
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its  maximum  distention.  On  the  ninth  or  tenth  day  after  infection 
embryos  have  begun  to  reach  the  muscles.  The  foregoing  experi- 
ments show  that  the  eosinophile  cells  of  the  blood  increase  and 
reach  a  maximum  at  a  time  when  embryonic  trichinae  are  passing 
in  great  numbers  from  the  intestine  to  the  muscles.  The  adult 
parasites  in  the  intestine  gradually  diminish  in  number  and  have 
disappeared  at  the  end  of  five  or  six  weeks.  In  the  gm'nea-pig  the 
disease  is  apparently  of  shorter  duration,  for  I  have  never  found 
adult  trichinse  in  the  small  intestine  after  the  fourth  week  of  infection. 

In  Experiment  2,  in  which  the  total  number  of  leukocytes  have 
been  repeatedly  determined,  leukocytosis  has  been  found  associated 
with  increase  in  the  proportion  of  eosinophile  cells.  When  from 
the  total  number  of  leukocytes  and  the  percentage  of  eosinophile 
leukocytes  the  number  of  the  latter  in  1  c.mm.  of  blood  is  esti- 
mated, the  absolute  and  relative  numbers  are  found  to  undergo 
corresponding  changes:  until  the  middle  of  the  second  week  there 
is  no  increase,  but  subsequently  the  chart  shows  a  gradual  rise, 
which  reaches  a  maximum  on  the  twenty-second  day.  The  maxi- 
mum percentage  of  eosinophile  leukocvtes  noted  on  the  eighteenth 
day  is  apparently  due  to  a  diminution  of  the  other  leukocytes  rather 
than  to  an  actual  increase  of  the  eosinophile  cells. 

In  the  experiments  to  follow,  guinea-pigs  were  infected  with 
trichinae  in  large  number.  Though  death  followed  more  rapidly 
than  in  the  preceding  experiments,  the  eosinophile  cells  exhibited 
changes  similar  to  those  already  noted. 

Experiment  3.  A  guinea-pig  weighing  667  grams  ingested  pork 
containing  7500  trichinae.  Following  is  a  record  of  the  changes  in 
weight  and  proportion  of  eosinophile  leukocytes: 


[)ay. 

Eosinophile 

Weight. 

Day. 

Eosinophile 

Weight 

leukocytes. 

leukocytes. 

Ist    . 

.    2.3  per  ct. 

667  grm. 

11th  . 

.    4.5  per  ct. 

2d    . 

.    6.5       " 

12th  . 

.    2.0 

610  grm. 

3d    . 

.    8.8 

13th  . 

.    2.5       " 

604    " 

4th  . 

.    30        " 

14th  . 

5th  . 

.    1.7 

646    " 

15th  . 

.    9.2 

606    •' 

6tb   . 

.    0.5       •• 

16tb  . 

7th   . 

.    0.8 

601    " 

17th  . 

.  12.0 

8th  . 

.    1.8        " 

582    " 

18th  . 

9th   . 
lOth   . 

.    0.3 

.    0.5       " 

•         1     1*     I 

576    •' 
585    " 

.  1        . 

19th  . 

.    7.7 

473    " 

The- animal  died  on  the  twentieth  day  after  infection,  and  adult 
male  and  female  trichinae  were  present  in  immense  number  in  the 
small  intestine.  I^oosely  coiled  embryos  were  very  numerous  in 
the  voluntary  muscles. 

Experiment  4.  An  animal  weighing  718  grams  received  10,000 
trichina\  The  weight  and  |>ercentage  of  eo.sinophile  leukocytes 
are  recorde<l  in  the  accompanying  chart.  At  the  onset  of  the 
experiment  the  numl>er  of  leukocytes  per  cubic  millimetre  was 
10,800;  on  the  ninth  day  the  leukocytes  numbered  10,200,  but  sub- 
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sequently  increased  and  were  as  follows:  Fifteenth  day,  21,300; 
seventeenth,  20,400;  twenty-first,  20,800.  Shortly  before  death, 
which  occurred  on  the  twenty-fifth  day,  the  number  of  leukocytes 
was  17,400.  PVom  the  figures  just  given,  together  with  percentages 
determined  by  differential  count,  the  number  of  eosinophile  leuko- 
cytes and  of  polymorphous  leukocytes  with  fine  granulation  has 
been  estimated. 

By  frequently  repeated  examination  of  the  blood  of  his  first 
patient  infected  with  trichinae.  Brown  demonstrated  a  remarkable 
relationship  between  the  neutrophile  and  eosinophile  leukocytes. 

Chart  II. 


DAY 
COSINOPHILrS 


I     Z   3  4    5    (y  7   8    9   10  1 1  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26 


zo 


SOOO      — fe 


Showing'changes  in  the  number  of  eosinophile  leukocytes  and  of  polynuclear  leukocytes  with 
fine  granulation  after  infection  with  10,000  trichinae.  The  percentage  of  eosinophile  leukocytes 
is  indicated  by  a  dotted  line  ;  their  number  in  1  c.c.  of  blood  by  a  broken  line  ;  the  number 
of  polynuclear  leukocytes  with  fine  granulation  in  1  c.c.  of  blood  by  a  broken  and  dotted 
line  ;  the  weight  of  the  animal  by  a  continuous  black  line. 

Daily  estimation  of  the  number  of  these  cells  in  one  cubic  milli- 
metre of  blood  showed  that  when  the  eosinophile  cells  increased 
the  neutrophile  leukocytes  exhibited  a  corresponding  diminution 
in  number,  so  that  when  the  eosinophiles  had  reached  a  maximum 
percentage  of  68.2  the  number  of  neutrophiles  in  one  cubic  milli- 
metre of  blood  was  less  than  normal,  even  though  there  was  at  the 
time  a  marked  leukocytosis. 

In  Experiment  4  the  total  number  of  leukocytes  was  markedly 
increased  after  the  second  week  of  infection  with  trichinae. 

In  Chart  II.  both  eosinophiles  and  finely  granular  polynuclear 
leukocytes  undergo  a  parallel  rise,  but  with  further  increase  of  the 
absolute  number  of  eosinophile  cells  the  finely  granular  leukocytes 
exhibit  the  inverse  relation  noted  by  Brown.  With  the  terminal 
decrease  of  eosinophile  cells  there  is  a  very  great  increase  of  finely 
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granular  forms.  It  will  be  subsequently  shown  that  increase  of 
the  eosinophile  leukocytes  in  the  blood  is  often  associated  with 
such  great  multiplication  of  eosinophile  cells  in  the  bone-marrow 
that  other  cells  are  in  part  replaced.  It  is  not  improbable  that  this 
great  accumulation  of  eosinophile  cells  retards  the  multiplication 
of  polymorphous  cells  with  fine  granulation,  so  that  their  number 
in  the  blood  diminishes.  It  is,  then,  unnecessary  to  assume  that 
diminution  of  finely  granular  leukocytes,  accompanying  increase 
of  eosinophile  leukocytes,  is  due  to  transformation  of  the  former 
into  the  latter. 

Decrease  of  Eosinophile  Leukocytes  with  Severe  Trichi- 
nosis. Charts  I.  and  II.  exhibit  certain  peculiarities  which  other 
experiments  have  shown  are  not  accidental.  With  the  less  severe 
infection  caused  by  3000  trichinae  (Chart  I.),  the  weight  of  the  ani- 
mal was  maintained,  indeed  with  a  slight  increase,  during  almost 
three  weeks.  The  more  severe  effect  of  10,000  trichinae  is  shown 
by  Chart  II.,  where  the  weight  of  the  animal  gradually  diminished 
from  the  onset  of  the  infection.  In  this  case  the  animal,  which  at 
first  was  large  and  healthy,  survived  twenty-five  days,  and  the 
eosinophile  cells,  which  rose  more  quickly  than  in  the  former  experi- 
ment, reached  approximately  the  same  number.  In  other  experi- 
ments, where  trichinae  were  administered  in  very  large  number, 
little  resistance  to  the  infection  was  shown,  the  weight  of  the  animal 
diminished  with  great  rapidity,  and  death  followed  within  two 
weeks.     The  following  experiments  illustrate  the  condition: 

Experiment  5.  To  a  guinea-pig  weighing  604  grams  was  fed 
[>ork  containing  6500  trichinae.  The  changes  in  weight  and  per- 
centage of  eosinophile  cells  were  as  follows: 

Day.  Eosinophile  leuJj^ocjtes.  Weight. 

I8t 10.3  per  ct.  604  gnn. 

5th 5.7       "  590    " 

9th 6.3       "  499    " 

12th 0.3        "  448    " 

The  animal  died  on  the  twelfth  day  after  infection.  In  the 
small  intestine  adult  trichinae  were  present  in  great  number. 

Experiment  6.  A  guinea-pig  weighing  609  grams  received  10,000 
trichinae.  The  animal  had  been  infected  seven  months  before 
with  2000  trichinae,  but  had  completely  recovered  and  had  gained 
100  grams  in  weight.  Death  occurred  on  the  seventh  day  of  the 
second  infection. 

Day.  Eosinophile  leukocytes.        Weight. 

l8t 22.8  per  ct.  609  grm. 

5th 0  532    " 

7th 0  ■     483    " 

The  small  intestine  contained  adult  trichinae  in  immense  num- 
ber, while  in  the  muscles  were  encapsulated  trichinae  in  abundance. 
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Experiment  7.    A  guinea-pig  weighing  607  grams  received  20,000 
trichinae: 

Day.  Eosinophile  leukocytes.       Weight. 

1st 7.7  per  ct.  607  grm. 

4th 0.3       "  547    " 

Death  occurred  on  the  fourth  day  after  infection,  and  aduU 
trichinae  in  great  number  were  present  in  the  small  intestine. 

In  the  experiments  which  precede  those  just  described  eosinophile 
cells  of  the  blood  have  diminished  with  greater  or  less  rapidity  just 
before  death.  The  weight  of  the  animal  doubtless  gives  the  best 
indication  of  the  effect  of  the  infection  upon  its  nutrition,  and 
changes  in  weight  can  serve  as  an  index  of  the  power  of  resistance. 
The  diminution  in  weight  which  precedes  death  is  accompanied 
by  a  corresponding  diminution  in  the  number  o'f  eosinophile  cells. 
This  is  well  seen  in  Chart  I.,  where  the  weight,  after  increasing 
during  the  first  two  weeks,  subsequently  falls,  gradually  at  first, 
but  later  more  rapidly.  In  Chart  II.,  even  though  the  weight  gradu- 
ally diminishes  from  the  onset  of  infection,  decrease  of  eosinophiles 
corresponds  with  a  more  sudden  fall  in  weight.  In  Experiments 
5,  6,  and  7  the  rapidity  with  which  the  resistance  of  the  organism 
has  been  overcome  is  shown  by  the  sudden  fall  in  weight;  the 
eosinophile  cells  rapidly  diminish  in  number,  and  subsequent 
anatomical  studies  will  demonstrate  how  injurious  is  the  effect  of 
the  infectious  agent  upon  these  cells. 

Local  Accumulation  of  Eosinophile  Cells.  Several  experi- 
mental studies  have  sought  to  determine  the  pathological  changes 
produced  in  lower  animals  by  trichina  spirahs,  and  especial  atten- 
tion has  been  given  to  the  muscle  fibres  invaded  by  the  para- 
site. The  purpose  of  the  present  investigation  has  been  to  study 
the  relation  of  the  leukocytes  and  notably  of  the  eosinophile  cells 
to  the  parasite  or  to  poisons  produced  by  it.  Since  the  eosinophile 
cells  are  increased  in  the  blood  the  attempt  has  been  made  to  deter- 
mine how  they  multiply,  where,  they  accumulate,  and  what  altera- 
tions they  undergo.  The  final  object  of  such  study  is  to  determine, 
so  far  as  possible,  what  part  the  eosinophiles  play  in  resisting  invasion 
of  an  animal  parasite. 

According  to  Leuckart,  whose  view  has  long  been  accepted  by 
pathologists,  the  embryos  of  trichina  spiralis  set  free  by  the  female 
worm  within  the  lumen  of  the  intestine  make  their  way  by  aid  of 
their  own  activity  through  the  intestinal  wall  into  the  peritoneal 
cavity,  and  hence,  following  the  loose  connective  tissue,  reach  the 
various  voluntary  muscles.  I^euckart  had  rarely,  if  indeed  ever, 
seen  embryos  free  within  the  intestinal  lumen.  Cerfontaine*  and, 
lat-er,  Askanazy^  have  shown  that  the  mature  female  worm  pene- 
trates the  mucosa  and  there  expels  her  young.    Transmission  by 

1  Arch,  de  biol.,  1893,  xiii.,  i.,  125.  2  Virchow's  Arch.,  1895,  cxli.,  -12. 
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way  of  the  lymphatic  vessels  through  the  mesenteric  lymphatic 
glands  and  thoracic  duct  to  the  vascular  system  aflFords  a  simple 
explanation  of  the  rapidity  with  which  trichinae  are  carried  to  the 
muscles  throughout  the  body. 

The  observations  of  Askanazy  are  of  especial  interest.  Many 
female  trichinae  pierce  the  \dlh,  and  in  part,  or  with  their  entire 
body,  enter  the  central  chyle  vessel,  within  which  free  embryos 
can  be  found;  female  worms  also  penetrate  the  mucosa,  where 
they  usually  enter  a  h-mphatic  vessel.  A  few  parasites  apparently 
fail  to  find  a  lymphatic  vessel  and  deposit  their  young  within  the 
mucosa,  whence  not  improbably  they  migrate  by  their  own  activity 
through  the  intestinal  wall  into  the  peritoneal  cavity.  Repeated 
observations  have,  however,  shown  that  the  embryonic  trichinae, 
an  insignificant  number  excepted,  enter  the  lymphatic  vessels  and 
are  carried  to  the  mesenteric  lymph  glands,  where,  in  rabbits, 
according  to  Askanazy,  embryos  are  readily  found  during  the  latter 
])art  of  the  second  week  after  infection.  From  the  lymph  glands 
by  way  of  the  lymph  stream,  trichinae  enter  the  thoracic  duct  and 
hence  are  carried  through  the  heart  and  lungs  to  the  systemic  cir- 
culation, thus  reaching,  ten  to  fourteen  days  after  infection,  the 
voluntary  muscles,  which  alone  afford  a  suitable  site  for  further 
development.  In  the  lungs  of  infected  rabbits  Askanazy  has  rarely 
failed  to  find  small  red  areas  where  the  bloodvessels  are  dilated  and 
hemorrhage  has  occurred  into  the  alveoh;  at  a  later  stage  fibrin 
and  some  leukocytes  are  present.  Within  such  areas  he  has  repeat- 
edly found  embryonic  trichinae,  which  acting,  he  beheves,  as  emboli, 
cause  the  lesion  and  afford  further  evidence  in  favor  of  a  haemal 
distribution  of  the  parasite. 

I  have  studied  the  relation  of  the  eosinophile  cells  to  the  lesions 
of  experimental  trichinosis  in  a  considerable  number  of  animals, 
some  dead  as  the  result  of  infection,  others  killed  at  varying  inter- 
vals after  infection.  In  the  four  experiments  to  follow,  a  uniform 
dose  of  2500  trichinae  was  administered;  the  blood  was  examined 
at  intervals  of  four  days,  and  the  animals  were  allowed  to  live 
periods  varying  from  approximately  one  to  four  weeks.  Subse- 
quent observations  made  for  the  most  part  upon  animals  spon- 
taneously dead  after  infection  have  shown  that  these  experiments 
fairly  represent  the  course  of  infection. 

Exper.iment  8.  The  animal  was  killed  on  the  ninth  day  after 
receiving  2500  trichinae. 

-      Day.  Eosinophile  lealEOcytes.  Weight. 

l8t 5.7  per  ct.  487  grm. 

5th 11.7       "  482    " 

9th 11.7        "  484    " 

Experiment  9.  The  animal  was  killed  on  the  fifteenth  day  after 
infection  with  2500  trichinae. 
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Day. 

1st 
5th 
9th    , 


Eosinophile  ^gj^j^j 

leukocytes. 

1.7  per  ct.  336  grm. 

4.3        ■'  396    " 

5.7        "  397    " 


Day.  Eosinophile  ^.^igj^^ 

leukocytes. 

13th         .       .    10.7  per  ct.  432  grm. 

15th         .        .      9.3        "  432    " 


Experiment  10.     The  animal  was  killed  on  the  twenty-second 
day  after  infection  with  2500  trichinae. 


Day. 

Ist 

5th 

9th 

13th 


Eosinophile 
leukocytes. 
.    5.7  per  ct. 
.    6.3 
.    2.0 
.    6.7 


Weight. 

567  grm. 
584    " 
566    " 
579    " 


Day. 

17th 
21st 
22d 


Eosinophile 
leukocytes. 
15.3  per  ct. 
19.7 
17.3 


Weight. 

572  grm. 
570    " 
566    " 


Experiment  11.     An  animal  which  had  received  2500  trichinae 
was  killed  on  the  twenty-ninth  day  after  infection. 


Day.  Eosinophile  ^^^^^^^ 

leukocytes. 

1st   .        .       .    6.7  per  ct.  586  grm. 

5th  .        .        .    6.7        "  635    " 

9th  .        .       .    4.3       "  630    " 

13th  .        .        .9.7        "  668    " 


Day. 

17th 
21st 
25th 
29th 


Eosinophile     ^.^jg^j 

leukocytes. 

15.7  per  ct. 


18.3 
21.7 
17.7 


680  grm. 
690    " 
692     " 
674     " 


In  accord  with  the  observations  of  Cerfontaine  and  Askanazy 
upon  the  haemal  dissemination  of  the  parasite,  increase  of  the 
eosinophile  leukocytes,  prcAaously  described,  is  associated  with 
local  accumulation  in  the  mesenteric  lymph  glands  and  in  the 
lung.  No  noteworthy  increase  of  these  cells  in  the  intestinal 
mucosa  was  noted,  though  in  no  instance  was  I  so  fortunate  as  to 
obtain  a  section  through  a  worm  which  had  penetrated  into  the 
mucous  membrane.  During  the  third  week  (Experiments  3  and  9) , 
at  a  stage  when  trichinae  are  entering  in  large  number  the  lymphatic 
vessels  of  the  intestine,  eosinophile  cells  accumulate  in  the  lymphatic 
glands  at  the  base  of  the  mesentery,  and  may  be  collected  in  such 
numbers  that  they  give  the  appearance  of  a  small  abscess  in  which 
ordinary  polynuclear  cells  are  replaced  by  eosinophile  leukocytes. 
There  is,  however,  no  evidence  of  necrosis  or  of  liquefaction  of  tissue 
in  such  a  focus.  The  occasional  presence  of  numerous  epithehoid 
cells,  commingled  with  eosinophiles  in  the  centre  of  the  lesion, 
gives  evidence  that  proliferation  of  the  fixed  cells  may  occur. 
At  a  later  stage  eosinophile  cells  disappear  from  the  gland,  in  part 
at  least,  and  in  one  instance  (Experiment  12),  in  an  animal  which 
died  during  the  sixth  week  after  infection,  eosinophile  cells  had 
almost  completely  disappeared,  but  small  nodules  of  newly  formed 
tissue,  containing  many  epithelioid  cells,  apparently  represented 
the  lesion  which  at  an  earlier  stage  had  been  found  infiltrated  with 
leukocytes. 

In  one  instance  (Experiment  3)  there  was  inconclusive  evidence 
that  accumulation  of  eosinophile  cells  was  caused  by  the  presence 
of  an  embryo  of  trichinae.  In  the  centre  of  a  focus,  where  prolifer- 
ating cells  of  epithelioid  type  were  commingled  with  eosinophile 
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leukocytes,  was  a  small  amount  of  hyaline  material.  Indefinitely 
defined  structure  suggested  the  presence  of  a  much  altered  parasite. 
In  one  instance  an  embryo  was  found  within  the  mesenteric  gland, 
but  eosinophiles  were  not  numerous  about  it 

Only  in  the  lung  does  one  find  accumulations  of  eosinophile  cells 
approaching  in  extent  those  of  the  mesenteric  lymphatic  glands. 
Embryonic  trichinae,  or  toxic  products  associated  with  their  pres- 
ence, after  leaving  the  lymphatic  glands  would  first  reach  this  organ. 
Askanazy  has  directed  attention  to  small  hemorrhagic  foci  in  the 
lung  of  rabbits  infected  with  trichinae  and  has  been  able  to  demon- 
>trate  the  parasite  within  the  lesion.  Similar  ecchjTnoses  occur  in 
the  lungs  of  infected  guinea-pigs  after  the  beginning  of  the  fourth 
week.  At  times  the  interalveolar  capillaries  are  much  dilated  and 
red  blood  corpuscles  have  escaped  into  the  alveoU.  In  one  instance 
(Experiment  4)  fibrin  was  also  present  and  leukocytes,  with  eosino- 
phile granulations,  had  accumulated  in  the  periphery  of  the  focus. 
In  Experiments  10  and  11  the  lungs  contained  small  nodules  of 
consolidated  tissue  in  which  eosinophile  cells  were  massed  in  immense 
numbers.  The  alveolar  walls  were  thickened  and  the  alveoH  were 
either  filled  by  large  desquamated  epithelial  cells  or  replaced  by 
fibrous  tissue.  In  the  centre  of  the  nodule  eosinophile  cells  were  so 
closely  packed  together  that  in  sections  stained  with  eosin  the  tissue 
had  an  almost  homogeneously  red  color.  In  the  walls  of  the 
adjacent  alveoU  eosinophile  cells  were  scattered  in  countless  num- 
ber.    In  none  of  these  lesions  have  I  found  trichinae. 

During  the  third  week  after  infection  trichinae  are  readily  found 
in  the  voluntary  muscles.  The, changes  that  follow  their  pene- 
tration into  the  muscle  fibres  have  been  carefully  described  in 
recent  years  by  Ehrhardt^  and  others.  Degeneration  of  the  fibre  is 
associated  with  proliferation  of  its  nuclei.  At  no  stage  of  the 
disease  have  I  found  eosinophile  cells  even  in  small  number  in  the 
neighborhood  of  the  degenerate  fibres.  In  this  respect  trichinosis 
of  guinea-pigs  differs  from  that  of  the  human  subject. 

Multiplication  of  Eosinophile  Celi^.  Examination  of  the 
blood  has  shown  that  the  eosinophile  leukocytes,  which  begin  to 
increase  during  the  second  week  of  trichinosis,  reach  a  maximum 
during  the  latter  part  of  the  third  week.  These  cells,  which  do 
not  differ  from  those  ordinarily  present  in  the  blood,  are  a  Uttle 
larger  than  the  finely  granular  leukocytes  and  f>ossess  polymorphous 
nuclei."  The  eosinophile  cells  which  accumulate  in  the  lymphatic 
Inlands  of  the  mesentery  and  in  the  lungs  are  identical  in  structure, 
rheir  nuclei  are  polymorphous  and  never  give  evidence  of  mitotic 
division.  In  the  bone-marrow,  however,  eosinophile  cells  can  be 
shown  to  proliferate  actively. 

During  the  first  two  weeks  after  infection  the  number  of  eosino- 
phile cells  in  the  bone-marrow  is  not  notably  altered,  but  at  a  later 

1  Ziegler  s  Beitrage,  1896,  xx.,  1, 43. 
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period  the  cellular  elements  are  increased  at  the  expense  of  the 
fat  and  the  number  both  of  eosinophile  myelocytes  and  of  forms 
with  polymorphous  nuclei  is  very  greatly  increased,  while  mitotic 
division  is  encountered  much  more  frequently  than  in  the  normal 
marrow. 

In  a  preceding  article  I  have  shown  that  the  proportion  of  eosino- 
phile leukocytes  in  the  blood  of  apparently  healthy  guinea-pigs  is 
subject  to  great  variation,  the  percentage  count  ranging  from  less 
than  one  to  more  than  thirty.  Corresponding  to  this  varying  pro- 
portion of  eosinophile  cells  the  bone-marrow  exhibits  noteworthy 
peculiarities.  In  animals  of  which  the  blood  contains  approxi- 
mately 1  per  cent,  of  eosinophiles  fat  is  abundant  and  the  cells  of 
the  marrow  occupy  the  space  between  the  fat  cells.  Cells  with 
eosinophile  granulation  are  fairly  numerous  and  are  in  part  myelo- 
cytes with  eosinophile  granulation,  large  cells  with  large,  round, 
oval,  or  slightly  irregular  nuclei;  in  part  smaller  cells  with  poly- 
morphous nuclei,  resembling  the  eosinophile  leukocytes  of  the  cir- 
culating blood.  In  animals  containing  a  higher  proportion  of 
eosinophile  leukocytes,  for  example,  5  or  10  per  cent.,  fat  is  some- 
what less  abundant  and  eosinophile  cells  form  a  much  greater 
proportion  of  the  marrow  cells.  Where,  however,  eosinophile 
leukocytes  form  from  15  to  30  per  cent,  of  the  white  blood  corpuscles 
the  bone-marrow  presents  a  characteristic  appearance.  Fat  is 
largely  replaced  by  myeloid  cells,  of  which  those  with  eosinophile* 
granulation  form  a  large  proportion.  Particularly  numerous  are 
myelocytes  with  eosinophile  granulation.  Similar  cells  in  process  of 
mitotic  division,  though  never  very  abundant,  are  more  numerous 
than  is  usual. 

A  brief  description  of  the  bone-marrow  from  Experiments  8  to  11, 
in  which  animals  were  killed  at  the  end  of  one,  two,  three,  and  four 
weeks  after  infection  with  trichinae,  will  show  that  the  eosinophilia 
of  trichinosis  is  accompanied  by  changes  in  the  marrow  similar  to 
those  just  described.  In  none  of  these  experiments  did  the  pro- 
portion of  eosinophile  leukocytes  equal  10  per  cent,  at  the  time 
when  infection  occurred.  At  the  end  of  the  first  and  of  the  second 
week  after  infection  eosinophile  cells  are  present  in  moderate  num- 
ber and  mitotic  figures  are  found  only  after  continued  search  At 
the  end  of  the  third  week  (Experiment  10),  when,  as  has  been 
shown,  the  eosinophile  leukocytes  of  the  blood  attain  a  maximum, 
the  fat  of  the  marrow  is  largely  replaced  and  eosinophile  cells  are 
present  in  very  great  number.  Eosinophile  myelocytes  are  par- 
ticularly numerous,  and  dividing  forms  are  abundant.  Mitotic 
figures  are  readily  recognized  by  the  hyperchromatic  condition  of 
the  nuclei.  The  diaster  stage  of  division  is  not  infrequently  encoun- 
tered, while  at  times  complete  division  of  the  cell  body  has  occurred. 
At  the  end  of  the  fourth  week  (Experiment  11)  the  appearance  of 
the  marrow  is  similar  to  that  just  described,  but  mitotic  division  is 


RELATION  OF    EOSINOPHILE   CELLS   TO  AN  ANIMAL  PARASITE.      491 

somewhat  less  frequent  in  the  sections.  When  an  animal  dies 
during  the  fourth  week  of  infection  the  bone-marrow  resembles, 
that  of  animals  killed  at  the  height  of  eosinophile  leukocytosis, 
even  though  the  number  of  eosinophile  leukoc}'tes  has  diminished 
shortly  before  death.  This  fact  is  well  illustrated  by  the  bone- 
marrow  from  Experiments  2  and  4,  where  death  has  occurred  on 
the  twenty-eighth  and  twenty-fifth  day  after  infection.  Fat  is 
largely  replaced  and  eosinophile  cells  are  present  in  verj'  great 
number;  eosinophile  cells  with  polymorphous  nucleus  are,  how- 
ever, much  more  numerous  than  myelocytes,  and  only  in  the  mar- 
row from  Experiment  4  has  one  mitotic  figure  been  found. 

The  changes  obsen'ed  in  the  bone-marrow  of  guinea-pigs  in 
which  the  eosinophile  cells  of  the  blood  have  been  increased  by 
trichinosis  are  comparable  to  those  which  have  been  found  associ- 
ated with  the  ordinary  form  of  leukocytosis,  in  which  the  poly- 
morphonuclear leukocytes  with  fine  granulation  Tneutrophile  in 
man,  amphophile  in  rabbit)  are  increased.  Ribbert^  first  showed 
that  the  injection  of  micro-organisms  causes  an  increase  of  the 
finely  granular  myelocytes  and  a  diminution  of  fat  in  the  bone- 
marrow.  Roger  and  Josue^  studied  the  changes  in  the  marrow 
accompanying  suppuration  and  noted  that  an  increase  of  the  finely 
granular  myelocytes,  together  vidth  a  diminution  of  fat,  is  caused 
by  the  injection  of  various  toxic  and  infectious  agents.  ISIuir^ 
has  studied  the  changes  in  the  bone-marrow  consequent  upon  the 
repeated  injection  of  staphylococcus  pyogenes  aureus  into  rabbits. 
Cellular  elements  increase  at  the  expense  of  fat,  and  finely  granular 
myelocytes,  which  divide  by  mitosis,  are  present  in  greatly  increased 
number.  Both  Muir  and  Roger  and  Josu^  distinguished  two  types 
of  cellular  proliferation  in  the  bone-marrow.  When,  as  the  result 
of  hemorrhage  or  of  abnormal  destruction  of  red  blood  corpuscles, 
the  nucleated  red  corpuscles  ])roliferate  by  mitosis,  the  marrow 
assumes  an  appearance  which  is  distinguishable  from  that  associ- 
ated with  prolonged  leukocytosis;  an  erythroblastic  type  can  be 
distinguished  from  a  leukoblastic  type  of  marrow. 

The  experimental  study  of  trichinosis  has  shown  that  the  eosino- 
phile leukocytosis  of  this  disease  is  associated  vdih  changes  in  the 
lx)ne-marrow  which  are  analogous  to  those  accompanying  the  more 
common  leukocytosis  caused  by  bacterial  infection  and  by  other 
means.  The  eosinophile  leukocytes  of  the  blood  are  derived  by 
mitotic  division  from  eosinophile  myelocytes,  which  are  analogous 
to  the  finely  granular  myelocytes.  With  continued  proliferation 
of  these  cells  their  number  in  the  bone-marrow  so  increases  that, 
replacing  the  fat,  they  give  a  characteristic  ap|>earance  to  the  tissue. 
A  coarsely  granular  or  eosinophile  variety  of  the  leukoblastic  type 

1  Virchow'8  Arch.,  1897,  cl.,  391. 

*  Conipt.-rend.  Soc.  de  blol.,  1896,  p.  1038 ;  and  1897,  p.  322. 

'  Joam&l  of  Pathology  and  Bacteriology,  1901,  vol.  vli.  p.  161. 
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of  marrow  is  then  distinguishable  from  the  more  common  finely 
granular  variety. 

Degenerative  Changes  in  Eosinophile  Cells  with  Severe 
Trichinosis.  Infection  with  trichinae  in  such  number  that  the 
animal  survives  or  dies  only  after  several  weeks  causes  active  multi- 
plication of  the  eosinophile  cells.  Infection  with  a  very  large  num- 
ber of  trichinae,  fatal  within  one  or  two  weeks,  is  followed  by  rapid 
diminution  of  the  number  of  these  cells  in  the  blood,  and  study  of 
the  internal  organs  from  guinea-pigs  used  for  Experiments  5,  6,  and 
7  have  shown  that  the  eosinophile  cells  under  such  conditions 
undergo  degenerative  changes  which  further  indicate  that  the  toxic 
products  of  the  parasite  exert  a  specific  action  on  them.  The 
organs  obtained  from  animals  used  in  the  two  following  experi- 
ments, in  which  trichinae  in  great  number  were  administered,  have 
been  studied  in  order  to  confirm  these  observations. 

Experiment  13.  A  guinea-pig  weighing  648  grams  was  fed  with 
pork  containing  5300  trichinae  and  died  on  the  eighth  day  after 
infection.  Adult  trichinae  were  found  in  immense  number  in  the 
small  intestine. 

Experiment  14.  A  guinea-pig  weighing  679  grams  received  7500 
trichinae.  Two  months  before,  the  animal  had  been  infected  with 
2000  tricliinae  and  had  completely  recovered,  the  weight  increasing 
almost  150  grams.  Following  the  second  infection  the  weight 
rapidly  decreased  and  death  occurred  on  the  ninth  day. 

Day.  Eosinophile  leukocytes.  Weight. 

1st 0.7  per  ct.  679  grm. 

5th 0.7        "  623    " 

9th 523     " 

Of  much  interest  are  the  changes  in  the  bone-marrow  caused  by 
rapidly  fatal  trichinosis.  Here  the  number  of  eosinophile  cells 
undergoes  no  noteworthy  alteration,  and  both  myelocytes  and  forms 
with  polymorphous  nuclei  are  present  in  moderate  number.  The 
nuclei  of  the  myelocytes  exhibit  greater  irregularity  of  outline  than 
is  usual,  so  that  they  not  infrequently  assume  an  irregularly  lobed 
form,  the  size  of  the  cell  distinguishing  it  as  a  myelocyte.  Mitotic 
figures  are  occasionally  seen.  The  nuclei  of  the  smaller  eosinophile 
cells  frequently  stain  deeply,  are  very  irregular  in  outline  and  often 
have  a  shrivelled  appearance.  Particularly  noteworthy  is  the 
presence  of  eosinophile  cells  in  which  the  nuclei  have  undergone 
fragmentation.  The  number  of  such  cells  is  variable,  and  those 
affected  appear  to.  be  both  myelocytes  and  polymorphonuclear 
forms.  Throughout  such  a  cell  are  scattered  spherical  globules 
of  chromatin,  varying  in  size  and  staining  deeply  and  homogene- 
ously. The  body  of  the  cell  appears  to  be  unchanged,  and  the 
eosinophile  granules  take  their  usual  brilliant  stain. 

Eosinophile  cells,  with  similarly  shattered  nuclei,  have  been 
found  in  other  organs.     In  Experiments  5  and  13  many  eosino- 
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phile  cells  in  the  mucosa  of  the  small  intestine  had  undergone 
nuclear  fragmentation,  and  the  same  process  was  observed  in  the 
mesenteric  lymph  glands.  In  one  instance  (Experiment  5)  eosino- 
pliile  cells  were  numerous  in  the  mesenteric  lymph  gland,  and  at 
one  point  had  accumulated  to  form  an  abscess-like  focus  similar 
to  those  already  described;  here  nuclear  fragmentation  was  par- 
ticularly frequent. 

Conclusions. — The  administration  of  trichina  spiralis  to  the 
guinea-pig  causes  an  increase  of  the  eosinophile  leukocytes  in  the 
blood,  comparable  to  that  which  accompanies  human  infection. 
There  is  no  constant  alteration  of  the  number  of  these  cells  until  the 
end  of  the  second  week  after  infection,  when  their  relative  and  abso- 
lute number  rapidly  increases  and  reaches  a  maximum  at  the  end 
of  the  third  week.  At  this  time  embryonic  trichinae  are  in  process 
of  transmission  from  the  intestinal  mucosa  by  way  of  the  l}Tnphatic 
vessels  and  the  blood  through  the  lungs  to  the  muscular  system. 

Eosinophile  cells  accumulate  in  the  mesenteric  lymphatic  glands 
and  in  the  lungs  and  form  foci  which  resemble  small  abscesses  in 
which  polynuclear  leukocytes  are  replaced  by  eosinophile  cells. 
These  cells  are  provided  with  polymorphous  nuclei  and  do  not  differ 
from  the  eosinophile  leukocytes  of  the  circulating  blood.  Accu- 
mulation of  eosinophile  cells  in  the  mesenteric  lymphatic  glands 
and  in  the  lungs  is  explained  by  the  transmisson  of  the  embryonic 
parasite  through  these  organs. 

Increase  of  eosinophile  cells  in  the  blood  and  in  other  organs  is 
accompanied  by  characteristic  changes  in  the  bone-marrow.  The 
fat  is  diminished  in  amount,  and  cellular  elements  replace  it.  Cells 
with  eosinophile  granulation  are  present  in  immense  number,  and 
particularly  numerous  are  the  eosinophile  myelocytes,  cells  peculiar 
to  the  bone-marrow,  while  such  cells,  undergoing  mitotic  division, 
are  more  numerous  than  usual.  The  bone-marrow  is  the  seat  of 
multiplication  of  the  eosinophile  leukocytes. 

The  number  of  eosinophile  leukocytes  in  the  blood  always  dimin- 
ishes before  death,  so  that  the  proportion  usually  becomes  less  than 
1  per  cent. 

Infection  with  a  very  large  number  of  trichinae  causes  a  raipid 
diminution  of  the  number  of  eosinophile  leukocytes  and  is  quickly 
fatal.  The  eosinophile  cells  of  the  bone-marrow  exhibit  degenera- 
tive changes,  of  which  nuclear  fragmentation  is  most  characteristic. 
Similar  changes  may  affect  the  eosinophile  cells  of  the  intestinal 
mucosa  and  of  the  mesenteric  lymph  glands.  Mild  infection  stim- 
ulates the  eosinophile  cells  to  active  multiplication,  but  severe  infec- 
tion causes  their  destruction. 
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A  BRAIN  TUMOR  INVOLVING  THE  SUPERIOR  PARIE- 
TAL CONVOLUTION;  TWO  OPERATIONS  FOR  ITS 
REMOVAL;  PARTIAL  SUCCESS,  WITH  SOME 
RELIEF  OF  SYMPTOMS;  DEATH  TWO 
YEARS  LATER;  AUTOPSY/ 

By  Theodore  Diller,  M.D., 

(of  PITTSBURG) 

NEUROLOGIST  TO  THE  ALLEGHENY  GENERAL  HOSPITAL;  PHYSICIAN  TO  THE  INSANE 

DEPARTMENT  OF  ST.  FRANCIs'  HOSPITAL. 

Clinical  Summary.  Man  of  good  habits,  aged  fifty-six  years; 
neurasthenic  symftoms  for  one  year;  then  during  four  years  frequent 
attacks  of  Jacksonian  epilepsy,  initial  convulsive  movements  begin- 
ning in  the  left  great  toe;  general  symptoms  of  brain  tumor  appear 
only  after  these  attacks  had  been  present  for  two  years;  two  operations; 
tumor  only  partly  removed  because  of  hemorrhage;  partial  relief; 
death  five  years  after  onset  and  two  years  after  the  operation.  Autopsy: 
A  large  spindle-celled  sarcoma  in  the  right  superior  parietal  convolu- 
tions and  adjacent  mesial  convolutions. — J.  H.,  a  man,  aged  fifty-six 
years,  a  druggist,  had  always  enjoyed  good  health  until  the  spring 
of  1898.  His  family  and  personal  history  were  negative;  he  denied 
specific  disease.     No  history  of  traumatism. 

In  the  spring  of  1898  he  felt  tired  and  often  complained  of  weari- 
ness. Slumber  refreshed  him  much  less  than  formerly,  being  often 
disturbed  by  dreams.  He  often  sung  in  his  sleep.  The  patient 
frequently  remarked  that  he  "could  not  keep  up  with  the  proces- 
sion." These  neurasthenic  symptoms  continued  until  February, 
1899  {i.  e.,  about  one  year),  when,  without  the  slightest  warning, 
he  was  seized  with  an  attack  as  follows: 

His  left  great  toe  felt  as  though  in  a  "cramp."  This  sensation 
continued  for  five  minutes,  when  he  sat  down.  By  this  time  the  foot 
began  to  twitch.  This  also  continued  five  minutes.  Then  convul- 
sive movements  began  to  ascend  the  body,  involving,  in  the  order 
named,  the  muscles  of  the  left  side  of  the  trunk,  the  neck,  causing 
here  a  sense  of  choking,  and,  finally,  the  muscles  of  the  chest  and 
neck,  especially  those  of  the  right  side,  the  head  moving  forward 
and  backward,  striking  with  force  against  the  floor.  These  con- 
vulsive movements  were  maintained  without  intermission  from  1.30 
to  5  P.M.,  when  they  ceased  for  a  time.  Soon  there  was  a  resumption 
of  the  movements  in  the  left  trunk,  which,  with  intermissions,  were 
kept  up  until  2  a.m.  the  next  day.  He  was  conscious  throughout 
the  attack,  at  times  engaging  in  conversation.  The  arm  and  face 
were  at  no  time  involved  in  convulsive  movements.     During  the 

1  A  paper  read  before  the  Allegheny  County  (Pa.)  Medical  Society,  November  17, 1903. 
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attack  he  experienced  a  peculiar  sensation  in  the  left  leg  "like 
electricity  going  through  it." 

Following  this  seizure,  moderate  but  distinct  loss  of  power  in  the 
left  arm  and  leg  were  noted  by  the  patient.  He  stayed  in  bed  more 
or  less  for  a  period  of  three  weeks,  when  he  felt  as  well  as  ever, 
except  for  a  certain  loss  of  control  of  the  left  arm  and  some  "clumsi- 
ness" of  the  left  leg.  Four  weeks  after  this  attack  he  was  in  better 
health  than  at  any  subsequent  period. 

Five  weeks  after  the  attack  just  described  a  second  occurred;  and 
this  was  followed  by  a  third,  fourth,  and  fifth  seizure,  the  intervals 
between  them  being  from  ten  to  fifteen  days.  These  attacks  lasted 
from  ten  to  twenty  minutes  each,  and  always  began  by  twitchings 
in  the  left  great  toe,  which  marched  up  the  leg,  thigh,  and  trunk, 
as  in  the  first  attack.  In  no  seizure  was  the  face  or  arm  involved 
in  convulsive  movements;  but  the  latter  felt  numb  and  weak  during 
the  attack. 

Now  several  attacks  occurred  in  which  the  entire  left  leg  was  at 
once  involved  in  convulsive  movements.  In  a  few  attacks  the 
muscles  of  the  calf  or  thigh  seemed  to  be  first  involved 

Since  the  first  dozen  attacks  they  have  occurred  at  irregular 
intervals  of  from  ten  days  to  six  weeks  up  to  the  time  of  the  opera- 
tion. The  great  majority  of  all  these  seizures  l^egan  by  convulsive 
movements  in  the  left  great  toe;  although  others  occurred  in  which 
the  muscles  of  the  entire  left  leg  were  apparently  simultaneously 
involved. 

Usually  (not  always)  the  patient  could  predict  an  attack  from  a 
few  minutes  to  twenty-four  hours  in  advance  by  a  pecuUar  sensa- 
tion in  the  leg.  After  each  attack  the  left  arm  and  leg  were  weak 
for  a  time;  but  usually  recovered  within  the  ensuing  five  or  six 
days.    Convulsive  movements  ceased  in  all  muscles  simultaneously. 

His  consciousness  was  entirely  preserved  throughout  all  the 
seizures.  The  left  ann  and  face  were  never  involved  in  the  con- 
vulsive movements.  The  eyes  never  turned  to  one  or  the  other 
side  during  a  seizure. 

The  patient  had  never  had  headache,  vomiting,  vertigo,  loss  of 
vision,  diplopia,  or  disturbance  of  hearing. 

The  last  attack  before  the  operation  occurred  in  the  latter  part 
of  April,  1901,  and  about  twenty-six  months  after  the  initial  seizure. 

He  went  to  bed  complaining  of  a  great  sense  of  weariness  and 
fell  into  an  unusually  heavy  sleep.  The  next  day  he  complained 
of  severe  headache  located  in  the  occiput.  The  ne.xt  night  he  was 
taken  with  a  severe  seizure  of  the  usual  type  while  on  the  street. 
For  thirty-six  hours  following  he  was  dull,  stupid,  restless,  deUrious. 
The  second  evening  after  this  attack,  when  he  was  examined  by 
Drs.  Montgomery,  Stieren,  and  myself,  he  was  still  somewhat  dull 
and  clouded  mentally;  but  when  aroused  he  recognized  members 
of  his  family  and  conversed  a  little.    Palsy  of  the  right  third  nerve 
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was  apparent,  as  evidenced  by  a  dilated  pupil,  external  squint,  and 
ptosis  in  the  right  eye.  Dr.  Stieren  discovered  optic  neuritis  of  the 
right  eye  and  an  appearance  suggestive  of  this  condition  in  the 
left  eye. 

Close  questioning  of  members  of  the  family  developed  the  fact 
that  the  patient  was  believed  to  have  undergone  moderate  but 
progressive  mental  deterioration  since  the  first  convulsion,  as  evi- 
denced chiefly  by  a  growing  lack  of  interest  in  affairs,  dulling  of 
perception,  a  lessened  sense  of  responsibility,  and  a  considerable 
loss  of  self-reliance.  It  also  developed  that  the  patient  had  suffered 
a  progressive  loss  of  power  in  the  left  arm  and  leg,  aside  from  the 
temporary  losses  following  the  seizures. 

Examination,  May  16,  1901.  There  is  in  the  median  Une  of  the 
skull  posteriorly,  about  four  or  five  inches  anterior  to  the  inion,  two 
inches  posterior  to  the  Rolando  fissure,  a  bony  protuberance,  which 
his  wife  believes  has  grown  during  the  last  few  years. 

The  mental  condition  is  one  of  mild,  moderate  dementia.  Memory 
is  fairly  good.  He  is  somewhat  careless  in  his  habits.  His  interest 
in  affairs  has  diminished.  He  does  not  read,  go  to  church,  etc.,  as 
formerly. 

Muscular  Sense  and  Stereognostic  Appreciation.  He  recognizes 
objects  placed  within  either  hand  readily.  Stereognostic  apprecia- 
tion by  his  feet  seems  equal.  Fingers  of  left  hand,  placed  in  various 
positions,  are  not  correctly  reproduced  in  right  hand. 

Special  Senses.     Hearing  and  eyesight  normal.     Taste  normal. 

Eyes.  No  apparent  extraocular  palsy.  He  moves  his  eyes  in  all 
directions  readily.  Pupils  equal ;  they  react  moderately  but  promptly 
to  light  and  also  to  accommodation. 

Sensation.  Temperature  sense,  normal;  tactile,  normal;  pain, 
normal. 

Motion.  Grasp  of  left  arm  distinctly  less  than  that  of  the  right, 
probably  about  one-third  less.  There  is  about  the  same  degree  of 
loss  of  power  in  the  left  leg. 

Reflexes.  Knee-jerks:  right  is  normal;  left  is  greatly  increased. 
Ankle  clonus  absent  on  both  sides.  Plantar  reflexes  on  both  sides 
are  very  active.  Babinski  sign  absent  on  both  sides.  Cremaster 
reflex  present  on  both  sides.  Abdominal  reflex  absent  on  both  sides. 
Biceps-jerk:  absent  on  right  side;  present  on  left  side.  Triceps-jerk: 
left,  absent;  right,  absent  also.     Scapular  reflex  not  obtainable. 

Percussion.  No  difference  in  percussion  note  over  the  skull. 
More  pain  is  produced  over  the  protuberance  on  the  skull  previously 
mentioned  than  elsewhere. 

Viscera.    Heart,  lungs,  and  liver  normal.    Pulse  100. 

Diagnosis.  A  tumor  of  unknown  character  in  the  superior 
Rolandic  region  of  the  right  side  involving  the  leg  centre. 

Operation,  May  20,  1901,  by  Dr.  R.  W.  Stewart,  at  the  Mercy 
Hospital. 
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It  was  proposed  to  make  an  opening,  the  centre  of  which  should 
be  over  the  right  superior  parietal  convolution,  just  behind  the 
Rolandic  fissure  and  as  near  to  the  median  line  as  possible;  but  when 
the  flap  of  scalp  was  turaed  back,  the  long  protuberance  already 
referred  to  became  very  striking;  and  here  the  bone  was  found  to  be 
very  thin,  soft,  and  evidently  diseased;  so  it  was  hastily  concluded 
to  make  the  opening  at  this  point — i.  e.,  about  one  inch  directly 
posterior  to  the  point  at  first  intended.  This  bony  protuberance 
proved  to  be  soft,  spongy,  thin,  eroded  skull,  very  dark  in  color, 
which  was  readily  removed.  The  healthy  dura  beneath  was  incised 
when  a  tumorous  mass  was  readily  made  out.  But  with  beginning 
attempts  to  remove  it  the  patient  fell  into  a  condition  of  collapse, 
due  largely  or  wholly  probably  to  a  continuous  and  persistent  oozing 
hemorrhage  from  the  seat  of  the  operation.  The  wound  was,  there- 
fore, packed,  and  the  operation  hastily  concluded.  The  patient 
recovered  fairly  well  and  seemed  to  be  in  good  condition  on  the 
next  day.  A  microscopic  section  of  a  portion  of  the  tumor  removed 
proved  to  be  a  spindle-celled  sarcoma  (Dr.  Singley). 

A  second  operation  was  undertaken  by  Dr.  Stewart  six  days  later, 
Drs.  McKennan,  Werder,  Buchanan,  Mayer,  and  others  being 
present.  As  soon  as  the  packing  was  removed  a  steady  and  per- 
sistent hemorrhage  at  once  began,  which  repeated  packings  failed 
to  control.  An  enlargement  of  the  opening  in  the  skull  failed  to 
reveal  cerebral  convolutions  at  any  point.  Dr.  Stewart  was,  how- 
ever, able  to  get  his  finger  between  the  tumor  and  the  brain  structure 
and  thought  the  growth  extended  in  a  forward  direction.  After  the 
removal  of  a  number  of  small  pieces  of  the  tumorous  mass,  the 
operation  was  again  hastily  terminated,  since  the  patient  was  again 
going  rapidly  into  a  condition  of  collapse.  He  made  an  uneventful 
recovery  from  the  second  operation. 

I  examined  the  patient  on  July  25,  1901,  when  I  found  the  wound 
well  healed.  He  expressed  himself  as  feeling  brighter  and  happier 
than  for  several  months  past.  He  had  resumed  smoking,  a  habit 
he  had  given  up  some  months  before  the  operation  because  of  a 
lack  of  desire  for  tobacco.  Members  of  his  family,  too,  regarded 
his  mental  condition  as  much  improved.  In  the  two  months  since 
the  operation  he  had  had  two  convulsive  seizures  of  the  usual  type. 

The  patient  lived  a  little  longer  than  two  years  after  this  examina- 
tion ;  but  during  this  time  he  was  not  again  examined  by  me.  His 
family  report,  however,  that  for  the  most  part  he  was  fairly  com- 
fortable; that  the  convulsive  seizures  occurred  with  somewhat  less 
frequency  and  severity  than  during  the  two  years  preceding  the 
operation;  that  he  was  troubled  with  headache  but  seldom;  and 
that  he  never  vomited;  that  his  eyesight  seemed  good;  that  he  was 
hopeful,  cheerful,  and  on  the  whole  happy;  that,  although  much 
improved  mentally,  a  certain  psychic  reduction  was  noticeable;  and 
that  a  certain  degree  of  weakness  of  the  left  arm  and  leg  was  observ- 
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able  (more  at  some  times  than  at  others).  In  short,  both  the  patient 
and  his  family  felt  that  he  had  been  much  benefited  by  the  operation. 
Last  January  he  developed  an  attack  of  pneumonia,  and  follow- 
ing convalescence  from  this  illness  considerable  increase  of  his 
mental  reduction  was  noticed;  and  from  this  time  on  loss  of  power 
in  his  right  arm  and  leg,  especially  the  latter,  steadily  increased  and 
became  very  marked.  However,  only  a  few  days  before  his  death 
he  walked  about  the  neighborhood  with  the  aid  of  a  cane  and  visited 
some  friends.  With  the  aid  of  his  glasses  he  w^as  still  able  to  read 
a  newspaper.  Although  he  seldom  complained  of  headache,  he 
often  spoke  of  a  fulness  about  the  head. 


Fig.  1. 


On  July  31,  1903,  he  was  seized  with  two  general  convulsions. 
Following  the  second  attack  coma  developed,  and  death  occurred 
on  August  2d. 

An  autopsy  was  performed  by  Drs.  Daggett,  Litchfield,  and 
myself  sixteen  hours  after  death.  The  scalp  over  the  opening  in 
the  skull  was  found  much  depressed  and  united  by  thin  cicatricial 
bands  to  the  underlying  structure,  and  these  in  turn  to  the  tumor 
mass.    Part  of  the  tumor  adhered  to  the  skull-cap  upon  its  removal. 

The  tumor  was  found  to  extend  from  the  upper  extremity  of  the 
Rolandic  fissure  to  the  parieto-occipital  fissure,  posteriorly.     On 
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the  convexity  of  the  brain  it  extended  downward  to  the  upper  por- 
tion of  the  inferior  parietal  convolution.  On  the  mesial  aspect  of 
the  brain  it  extended  down  to  the  upper  third  of  the  gyrus  fomicatus. 
It  bulged  beyond  the  median  line,  producing  a  large  concavity  on 
the  mesial  aspect  of  the  opposite  lobe,  at  one  point,  over  the  para- 
central convolution,  giving  off  two  tit-like  projections,  which  pro- 
duced deep  indentures  in  the  corresponding  convolutions  of  the 
left  side.  The  tumor,  therefore,  involved  the  superior  parietal, 
the  paracentral,  and  quadrate  convolutions  chiefly  and  the  inferior 
parietal  convolution  and  the  gyms  fomicatus  also  partially.  No 
other  tumor  was  discovered. 

The  tumor  was  dense  in  structure  and  easily  palpable  in  the  fresh 
specimen  from  the  surrounding  cerebral  tissue,  and  about  the  size 


Fig.  2. 


of  a  duck-egg.  On  section  it  offered  great  resistance  to  the  knife. 
It  was  clearly  defined  from  the  brain  tissue  at  all  points.  Imme- 
diately below  the  tumor,  as  shown  by  the  section,  the  brain  mass, 
for  a  depth  of  one  inch,  was  somewhat  softened. 

Remarks.  In  brief,  we  have  here  a  sarcomatous  tumor,  the 
size  of  a  duck-egg,  situated  in  the  right  superior  parietal,  quadrate 
and  paracentral  convolutions,  which  had  probably  been  growing 
for  at  least  five  years. 

The  first  year  of  its  growth  the  tumor  had  produced  symptoms  of 
a  neurasthenic  character  only,  during  which  time  its  diagnosis  would 
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have  been  impossible.  Fourteen  months  later  Jacksonian  epileptic 
attacks,  with  the  signal  symptom  in  the  left  great  toe,  began,  and 
were  maintained  at  intervals  until  death.  Only  three  years  later,  or 
two  years  after  the  first  of  these  attacks,  did  any  other  symptoms  of 
the  growth  manifest  themselves,  the  patient  tluring  this  time  being 
free  from  optic  neuritis,  headache,  vomiting,  vertigo,  and  cranial 
nerve  palsies,  the  common  symptoms  of  brain  tumor;  and  so  during 
this  period  a  positive  diagnosis  of  the  growth  was  impossible.  Never- 
theless, even  during  this  period  the  tumor  had  been  strongly  sus- 
pected. I  saw  the  patient  for  the  first  time  on  November  14,  1899, 
with  Dr.  Litchfield,  at  that  time^the  attending  physician  (i.  e., 
about  nine  months  after  the  initial  seizure).  Dr.  Litchfield  had 
already  reached  the  conclusion   that   the   attacks   of    Jacksonian 


Fig.  3. 


epilepsy  were  due  to  an  organic  lesion,  situated  in  the  motor  cor- 
tical region  for  the  left  great  toe,  and  had  urged  an  operation,  with 
a  view  of  exploring  this  region,  having  proven  antisyphilitic  treat- 
ment useless.  I  concurred  in  this  view.  Had  Dr.  Litchfield's 
advice  been  acted  upon  at  this  time  or  shortly  afterward,  it  seems 
to  me  not  unlikely,  if  not,  indeed,  probable,  that  the  growth  would 
have  been  successfully  removed,  since  we  must  suppose  it  was 
then  much  smaller  than  it  was  at  the  time  of  the  operation,  eighteen 
months  later,  and  since  the  point  at  which  it  was  then  proposed  to 
trephine  would  have  discovered  the  growth.  Indeed,  nearly  all  the 
favorable  features  for  a  successful  operation  were  then  present,  viz.. 


Fig.  4. 
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a  single  hard,  circumscribed  sarcoma,  moderate  in  size,  non- 
infiltrating and  situated  in  one  of  the  most  accessible  areas  for 
surgical  intervention,  and  in  an  area  which  permitted  the  maximum 
of  certainty  in  localization  by  the  clinician. 

These  same  favorable  features  were  present  at  the  time  the  opera- 
tion was  undertaken,  eighteen  months  later,  except  that  the  tumor 
was  then  doubtless  larger.  But,  on  the  other  hand,  with  the  appear- 
ance of  headache,  optic  neuritis,  and  stupor  the  probability  that 
the  organic  lesion  was  a  tumor  had  grown  to  a  practical  certainty. 

Even  as  it  was,  one  cannot  escape  a  feeling  of  disappointment 
that  the  growth  was  not  entirely  removed  at  the  operations,  since 
even  then  it  was  still  an  unusually  favorable  one  for  surgical  inter- 
vention. But  I  will  say  no  more  of  the  surgical  aspect  of  the  case, 
since  Dr.  Stewart  has  kindly  consented  to  offer  some  discussion  of 
this  phase  of  the  subject;  his  remarks  are  appended  to  this  paper. 

Although  the  character  of  the  tunior  was  not  diagnosed,  yet  con- 
..sideration  of  two  features  pointed  to  sarcoma,  viz.,  the  slow  growth 
of  the  tumor  and  the  fact  that  sarcoma  occurs  more  frequently  than 
any  other  brain  tumor  in  adults.^  In  a  negative  way  the  absenqe 
of  carcinoma  or  tubercle  in  other  parts  of  the  body  also  lent  support 
to  this  view. 

As  to  the  light  this  case  sheds  on  cerebral  localization,  not  a  great 
deal  can  be  said,  because  of  the  considerable  size  of  the  tumor,  and 
since  its  exact  starting-point  cannot  be  known.  In  general,  howevei', 
it  conforms  to  the  commonly  accepted  view  that  the  cortical  motor 
representation  for  the  left  great  toe  is  situated  in  the  opposite  superior 
parietal  convolution.  It  argues  against  the  location  of  stereognostic 
appreciation  taking  place  in  this  convolution.  It  also  argues  against 
the  views  of  those  who  would  place  the  motor  cortical  representation 
for  the  great  toe  in  the  superior  precentral  convolution — i.  e.,  an- 
terior to  the  Rolandic  fissure;  and,  on  the  contrary,  it  affords  support 
to  the  views  of  those  who  localize  this  function  in  the  superior 
parietal  convolution,  well  back  of  the  Rolandic  fissure.  It  will  be 
remembered  that  the  tumor  extended  anteriorly  only  to  the  Rolandic 
fissure. 

If  we  may  judge  by  the  bony  protuberance  on  the  skull,  the 
growth  began  midway  between  the  Rolandic  and  parieto-occipital 
fissure,  next  to  the  longitudinal  fissure. 

A  noteworthy  feature  of  the  case  was  the  absence  of  some  and 
the  late  appearance  and  temporary  character  of  other  of  the  general 
symptoms  of  brain  tumor.  Headache  was  severe  once  only,  in  the 
attack  just  before  the  operation.  Vomiting  and  vertigo  were  never 
symptoms.  The  optic  neuritis  probably  subsided,  since  no  appre- 
ciable defect  of  vision  was  present  at  any  time  after  it  was  discov- 
ered.   The  third  nerve  palsy  was,  I  believe,  correctly  interpreted 

1  Starr.    Organic  Nervous  Diseases,  p.  685, 
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at  the  time  as  a  "distant  symptom,"  and  not  due  to  direct  involve- 
ment of  this  nerve  or  its  nucleus. 

One  more  point  seems  worthy  of  comment,  viz.,  protrusion  and 
erosion  of  the  bone  over  the  growth.  The  question  arises  in  my 
mind,  Was  this  due  to  the  hard  and  unyielding  character  of  the 
neoplasm  which,  by  pressure,  had  shut  off  the  blood  supply  to  the 
superimposed  cranial  bone?    It  would  seem  so. 

I  am  indebted  to  Dr.  Litchfield  for  his  notes  on  the  earlier  history 
of  this  case;  to  Dr.  A.  Letev^  for  the  excellent  photographs  which 
illustrate  this  paper;  and  to  Dr.  R.  W.  Stewart  for  consenting  to 
offer  some  discussion  of  the  surgical  aspects  of  the  case.  To  each 
of  these  gentlemen  I  desire  to  express  my  thanks. 

Remarks  by  R.  W.  Stewart,  M.D. 

The  improvement,  both  in  the  mental  and  physical  condition  of 
this  patient  which  followed  partial  removal  of  the  tumor,  makes  it 
all  the  more  regrettable  that  the  whole  growth  was  not  enucleated. 
Had  this  been  done,  it  is  quite  probable  that  there  would  have  been 
a  permanent  recovery,  as  these  growths  are,  as  a  rule,  only  semi- 
maUgnant  in  character  and  with  but  little  tendency  to  infiltration. 

The  difficulty  which  I  experienced  with  this  case  was  the  alanning 
hemorrhage  following  the  attempt  at  removal  of  the  growth,  which 
apparently  had  opened  the  longitudinal  sinus.  The  hemorrhage 
was  so  severe  that  the  patient  immediately  went  into  collapse,  and 
a  fatal  issue  was  only  prevented  by  packing  the  cerebral  cavity  and 
the  resort  to  hypodermic  stimulation. 

After  the  lapse  of  a  week  I  was  in  hopes  that  the  packing  could  be 
safely  removed  and  the  operation  completed;  but  the  attempt  to  do 
so  was  followed  by  exactly  the  same  experience  as  in  the  former 
trial,  and  only  a  small  portion  of  the  tumor  was  removed  at  this  time. 

As  the  microscopic  examination  showed  the  tumor  to  be  a  sar- 
coma, and  as  no  definite  idea  was  obtained  as  to  the  Umits  of  the 
growth,  no  further  attempt  was  made  to  remove  it. 

The  light  shed  on  the  case  by  the  post-mortem  evidence  showed 
that  the  tumor  was  not  inoperable,  and  I  feel  that  I  erred  in  two 
things.  First,  in  not  doing  the  operation  in  two  steps  as  follows: 
First:  removal  of  the  skull  over  an  area  suflBciently  extensive  to 
expose  the  dura  over  the  entire  underlying  tumor.  The  flap  is  then 
stitched  back  in  position,  and  in  the  course  of  a  week  the  second 
operation  should  be  undertaken. 

This  consists  in  reopening  the  wound,  incision  of  the  dura  over 
the  entire  extent  of  the  tumor,  and  the  control  of  all  hemorrhages 
as  the  operation  progresses.  In  this  case  it  would  probably  have 
been  necessary  to  Ugate  the  longitudinal  sinus  at  each  side  of  the 
tumor.  The  tumor  is  then  dissected  out  very  much  in  the  manner 
in  which  it  is  done  in  the  post-mortem  room,  hemorrhage  being 
controlled  by  ligation  of  the  vessels  as  the  operation  progresses. 
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The  chief  advantage  in  doing  the  operation  in  two  steps  is  that 
it  minimizes  the  shock,  which  is  the  greatest  danger  confronting  the 
patient.  Had  this  been  done  and  a  sufficiently  extensive  area  of 
the  skull  removed,  it  is  probable  that  there  would  have  been  no 
opportunity  for  post-mortem  findings  in  this  case. 


CONGENITAL  CYSTS  OF  THE  FOURTH  VENTRICLE.* 

A  report  of  two  cases  associated  with  tumor  of  the  optic 
thalamus  and  crus  cerebri. 

By  J.  Ramsay  Hunt,  M.D., 

(of   new   YORK) 
ASSISTANT    INSTRUCTOR    IN    NERVOUS    DISEASES    IN  THE    CORNELL    UNIVERSITY   MEDICAL    COL- 
LEGE,   NEW    YORK  ;    NEUROLOGIST    TO    THE    CITY    HOSPITAL  ;    ASSISTANT    PHYSICIAN 
TO    THE    MONTEFIORE    HOME. 

(From  the  Pathological  Laboratory  of  the  Cornell  University  Medical  College.) 

Introduction.  The  pathological  conditions  resulting  in  the 
formation  of  cysts  within  the  fourth  ventricle  or  a  cystic  dilatation 
of  the  ventricle  are  as  follows: 

L  Parasitic:  Cysticercus  or  echinococcus  cysts. 

2.  Cystic  degeneration  of  a  tumor. 

3.  Cystic  degeneration  of  the  choroid  plexus. 

4.  Cystic  dilatation  of  the  fourth  ventricle  from  occlusion  of  its 
communications. 

5.  Congenital  cysts. 

These  are  of  pathological  rather  than  clinical  importance  because 
of  their  rarity  and  the  atypical  character  of  the  symptoms  produced. 

Both  cases  forming  the  subject  of  the  present  study  are  examples 
of  brain  tumor  in  young  subjects  with  congenital  cysts  of  the  brain 
stem  projecting  into  the  fourth  ventricle. 

In  both  the  intimate  structural  relation  of  cyst  and  tumor  was 
demonstrable. 

Stjmm/^.!.. 

Case  I. — ^A  boy,  aged  seven  years,  previously  healthy,  developed 
symptoms  of  brain  tumor  referable  to  the  left  optic  thalamus.  The 
important  objective  symptoms  were:  hemiparesis  and  hemiataxia 
of  the  right  arm  and  leg;  paralysis  of  the  emotional  innervation  of 
the  right  side  of  the  face;  paresis  of  the  left  external  rectus;  nystag^ 
mus;  hearing  impaired  on  the  right,  both  to  aerial  and  bone  con- 
duction; no  hemianopsia;  no  objective  sensory  disturbances. 

Atdopsy.    Large  tumor  (mixed-cell  sarcoma)  situated  in  the  lef 

1  Read  in  abstract  at  a  meeting  of  the  New  York  Neurological  Society,  January  5, 1904. 


hunt:  congenital  cysts  of  the  fourth  ventricle.    505 

optic  thalamus,  infiltrating  the  subjacent  structures  and  appearing 
on  the  basilar  surface  of  the  pons. 

The  fourth  ventricle  is  dilated  by  a  large  cyst,  which  is  firmly 
attached  to  the  floor,  penetrates  the  substance  of  the  pons  Varolii, 
terminating  in  the  midst  of  the  neoplasm.  Serial  sections  show  the 
presence  of  glia  and  nerve  fibres  in  all  parts  of  the  cyst  wall  contin- 
uous with  the  nerve  structures  of  the  pons.^ 

History.  A  boy,  aged  seven  and  a  half  years,  previous  history 
negative,  was  admitted  to  the  Montefiore  Home  September  12, 
1896.  Complains  of  headaches,  vomiting,  defective  vision,  uncer- 
tainty of  gait,  and  an  awkwardness  of  the  right  side;  mentally  clear, 
but  apathetic  and  lacks  energy;  speech  stammering;  awkwardness 
and  weakness  of  the  whole  right  side;  tongue  deviates  to  the  right. 
Station  uncertain;  gait  ataxic;  hemiplegic.  Pupils  medium  size,  the 
right  larger  than  the  left;  all  reactions  prompt.  Lateral  nystagmus; 
slight  convergent  squint;  vision  -^  on  both  sides.  Optic  neuritis 
greater  on  the  right  side.  Hearing  both  to  bone  and  aerial  conduc- 
tion is  impaired  on  the  right.  Percussion  of  skull  negative.  Smell 
and  taste  normal. 

Note  November  26,  1897.  Is  dull  and  forgetful;  explosive 
laughter;  hearing  on  right  defective;  skin  reflexes  active;  tendon 
reflexes  active  and  greater  in  the  right  side;  right  ankle  clonus. 
The  active  innervation  of  the  face  is  alike  on  the  two  sides.  In 
repose  and  when  responding  to  psychical  and  emotional  stimuli, 
paralysis  of  the  right  side  of  the  face  is  evident.  Inco-ordination  of 
the  right  arm  and  leg,  which  are  flabby  and  thinner  than  in  the 
left;  no  disturbance  of  sensation;  left  parietal  region,  slight  tender- 
ness on  percussion.  (Under  antisyphilitic  treatment  the  general 
symptoms  subsided,  including  the  optic  neuritis,  and  the  objective 
symptoms  showed  great  improvement.)    Discharged. 

Rehdmitied  April  9,  1900  (Dr.  Abrahamson).  Ataxia,  atony,  and 
weakness  of  the  right  side.  The  volume  of  the  extremities  is  dimin- 
ished on  the  riglit  side.  Asymmetry  of  the  face;  in  repose  the  right 
side  drooping;  this  inequality  is  reversed  on  emotional  innervation, 
and  disappears  on  voluntary  innervation.  Paresis  of  left  external 
rectus  with  internal  strabismus;  lateral  nystagmus;  no  hemianopsia; 
no  limitation  of  visual  fields.  Vision:  O.  S.,  |^;  O.  D.,  |^.  No 
objective  sensory  disturbance;  knee-jerks  elicited  by  reinforcement, 
left  >,  right;  Achilles  jerks  lively;  abdominal  reflexes  present,  more 
active  on  the  left  side.  Right  ear  defective  to  bone  and  aerial 
conduction. 

Note  September  10,  1900.  Apathetic  and  somnolent;  vertigo, 
headache,  and  vomiting;  pupils  equal  and  rather  small.  The  direct 
and  consensual  reactions  to  light  on  the  left  side  are  sluggish  and 

'  Padent  was  presented  at  the  Jaouaiy  meeting  of  the  New  York  Nenrological  Society,  and 
subsequently  was  reported  clinically  by  Dr.  Joseph  Fraenkel  In  the  Joomal  of  Nervous  and 
Mental  Disease,  1899,  p.  427. 
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at  times  absent;  accommodation  sluggish  on  both  sides.  Paresis  of 
left  external  rectus;  nystagmus;  knee  jerks  are  variable,  diminished, 
sometimes  absent;  Babinsky  phenomenon  on  the  right;  Achilles 
jerks  lively  on  both  sides;  no  objective  sensory  disturbances; 
abdominal  reflex  is  absent  on  the  right,  feeble  on  the  left. 

Grew  rapidly  worse;  progressive  increase  of  the  general  cerebral 
symptoms.    Died  September  30,  1900. 

Autopsy.  Only  the  brain  was  removed.  The  skull,  meninges, 
and  vessels  of  Willis  were  normal.  The  pons  contains  a  tumor 
within  its  substance  on  the  left  side  throwing  its  normal  contour 
into  irregular  nodulations.  The  left  fifth  nerve  at  its  exit  from  the 
pons  is  compressed  and  flattened,  while  the  left  third,  fourth,  and 
sixth  nerves  stand  in  dangerous  proximity  to  the  growth. 

Section  through  the  hemispheres  on  a  plane  with  the  corpus 
callosum  exposes  a  large  tumor  situated  in  the  left  optic  thalamus 
and  continuous  with  the  infiltration  in  the  pons.  (Fig.  1.)  It 
measures  three  inches  in  the  longitudinal  and  two  and  one-half 
inches  in  the  transverse  diameter,  and  is  rather  sharply  circum- 
scribed from  the  surrounding  brain  substance  by  a  lamellated 
periphery.  It  is  of  firm  consistency  and  of  a  deep-red  color  (hemor- 
rhagic). Some  portions,  chiefly  on  the  periphery,  are  of  a  pinkish 
hue;  others  of  a  translucent  appearance. 

Hemorrhagic  dots  and  minute  areas  of  necrosis  are  scattered  over 
the  surface  of  section.  The  growth  bulges  into  the  third  ventricle, 
the  middle  commissure  of  which  is  flattened  out  into  a  thin  mem- 
brane, and  encroaches  posteriorly  on  the  corpora  quadrigemina. 

The  pineal  gland  is  enclosed  in  a  dense  accumulation  of  con- 
nective tissue,  but  is  otherwise  normal.  The  hypophysis  cerebri 
was  normal. 

On  separating  the  medulla  and  the  cerebellum  at  the  foramen 
of  Magendi  a  firm  epiglottis-like  prolongation  appears.  This  on 
removal  of  the  right  lobe  of  the  cerebellum  is  found  to  be  the 
posterior  tip  of  a  large  cyst,  filling  up  and  distending  the  fourth 
ventricle.  (Fig.  1.)  This  cyst  is  one  and  three-quarter  inches  long 
and  one  and  one-half  inches  wide.  Its  walls  are  thick,  wrinkled 
posteriorly,  smooth,  and  distended  anteriorly  and  laterally.  The 
outer  layer  of  the  wall  strips  readily,  as  in  a  fibrinous  exudation, 
exposing  a  smooth  surface  with  prominent  and  injected  vessels 
beneath.  It  is  accurately  moulded  to  the  interior  of  the  fourth 
ventricle  and  on  its  basilar  surface  is  firmly  attached  to  the  floor. 
The  attachments  of  its  upper  surface  to  the  cerebellum  are  slight 
and  easily  separated.  The  width  of  the  vermis  of  the  cerebellum 
is  reduced  by  pressure  to  five-eighths  of  an  inch  and  the  lateral 
recesses  appear  as  deep  excavations. 

The  medulla  is  broader  and  flatter  than  normal.  The  posterior 
orifice  of  the  aqueduct  of  Sylvius  is  free.  The  whole  ventricular 
system  of  the  brain  is  distended,  more  so  on  the  left  side.    Numerous 
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ependyma  granulations.  A*  small  portion  of  the  cyst  wall  was  cut 
away,  exposing  the  interior,  which  was  smooth,  containing  only  a 
small  quantity  of  clear  fluid. 

Microscopic  Examination.  The  medulla,  pons,  left  hemisphere 
of  the  cerebellum,  and  the  enclosed  cyst  were  hardened  and  em- 
bedded in  bulk  and  cut  serially.  Approximately  every  tenth  section 
was  prepared  and  mounted  by  the  Weigert-Pal  method;  half  of 
these  were  subjected  to  a  contrast  stain  (acid-rubrin). 

Cyst.  The  cyst  begins  on  a  level  with  the  tip  of  the  calamus 
scriptorius,  gradually  increasing  in  size  to  the  plane  of  the  striae 
acusticse.  From  this  level  it  becomes  smaller  and  the  walls  thicker, 
dipping  down  into  and  becoming  an  integral  part  of  the  left  side 
of  the  pons.  On  a  level  with  the  posterior  corpora  quadrigemina 
it  terminates  as  a  small  triangular  cleft,  in  the  neighborhood  of  the 
left  pyramidal  tract. 

From  the  tip  of  the  thalamus  to  the  striae  acusticae  the  cyst  wall 
has  no  connections  with  the  floor  of  the  ventricle,  save  to  the  ala 
pontis  (ponticulus)  on  either  side.  From  the  striae  acusticae  to  its 
termination  the  cyst  wall  is  intimately  associated  with  the  neural 
structures  of  the  pons. 

The  nerve  tracts  form  a  decussation  on  its  under  surface,  which 
pass  upward  into  the  cyst  wall  on  either  side.  (Figs.  2,  3,  and  4.) 
The  cyst  wall  may  be  divided  into  three  layers.  An  inner  one  is 
composed  of  glia;  a  thick  middle  layer  of  medullated  nerve  fibres 
which  encircle  the  wall  as  a  heavy  band;  and  an  outer  layer  in 
which  the  network  of  medullated  nerve  fibres  is  sparse,  resembling 
gray  matter.  No  ganglion  cells  could  be  demonstrated  in  the  cyst 
wall,  which  possessed  a  rich  supply  of  bloodvessels.  No  ependyma 
cells  could  be  demonstrated  lining  the  cyst  wall.  Here  and  there 
flat  cells  were  seen,  apparently  of  epithelial  origin. 

Cerebellum.  The  vermis  and  hemispheres  of  the  cerebellum  were 
compressed,  and  as  a  result  showed  changes  in  their  configuration 
but  without  atrophy. 

Medvlla  and  Pons.  The  left  pyramidal  tract  is  small  and  pale. 
The  lemniscus  and  fasciculus  long,  posticus  are  normal  on  lx)th 
sides.  The  columns  of  GoU  and  Burdach  are  paler  than  normal, 
probably  due  to  ascending  intramedullary  posterior  root  degenera- 
tions. (As  the  cord  was  not  removed  this  cannot  be  definitely 
stated.) 

The  medulla,  except  for  a  moderate  flattening  and  lateral  elon- 
Ejation,  maintains  its  normal  configuration  to  a  level  with  the 
acoustic  nuclei.  Here  the  cyst  becomes  incorporated  with  the  floor 
'  )f  the  ventricle  on  the  left  side,  nerve  fibres  decussating  on  its  under 
surface  and  passing  up  into  the  cyst  wall.  This  decussation  is 
largely  formed  of  the  coarse  fibres  composing  the  middle  peduncles 
of  the  pons,  and  increases  considerably  as  the  level  of  the  superior 
olive  is  approached.    Tegmental  fibres,  as  well  as  a  few  fibres  from 


Fig.  1. 


Case  I.— Tumor  of  left  optic  thalamus  and  congenital  cyst  distending  the  fourth  ventricle. 

Fig.  2. 


Case  I.— Weigert-Pal  method.      Level  of  striae  acusticse.     Showing  intimate  relation  of 
cyst  wall  to  floor  of  ventricle. 


Fig.  3. 


Cask  I.— Weigert-Pal  method.    Level  of  the  snperior  olive.    Showing  thick  band  of  medullated 
nerve  fibres  in  wall  of  cyst,  continuous  with  the  neural  structures  of  the  pons. 

Fig.  4. 


Cask  I.— Weigert-Pal.    Level  of  the  posterior  corpora  quadrigemina.    Cyst  terminating  in 
tumor  as  a  narrow  cleft. 
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the  left  median  fillet  and  fasciculus  long,  posticus  may  be  traced 
upward  into  the  wall  of  the  cyst. 

At  a  level  with  the  superior  olivary  body,  where  the  cyst  begins 
to  sink  gradually  into  the  pons,  the  number  of  nerve  fibres  decus- 
sating on  its  under  surface  and  passing  up  into  its  walls  is  very 
large.  Most  of  these  are  derived  from  the  pontine  peduncle,  so 
that  these  fibres  on  the  right  side  of  the  pons  are  comparatively 
sparse. 

Notwithstanding  the  distortions  and  changes  in  the  configuration 
of  this  area,  the  important  structures  may  all  be  discerned — i.  e., 
the  superior  olive,  the  ascending  root  of  the  fifth,  lemniscus,  and  the 
fasciculus  long,  posticus. 

On  a  level  with  the  posterior  corpora  quadrigemina  the  cyst  has 
tapered  off  to  a  small  triangular  slit  in  the  region  of  the  left  pyra- 
midal tract,  and  is  here  completely  encircled  by  the  tumor,  which 
projects  ventrally  as  a  nodular  swelling.    (Fig.  4.) 

Tumor.  The  pontine  tumor  and  the  large  thalamus  tumor  are 
continuous  and  have  the  same  histological  peculiarities — i.  e.,  a 
polymorphous  cell  sarcoma,  composed  of  round  cells,  spindle  cells, 
and  giant  cells.  The  growth  is  extremely  vascular,  with  numerous 
hemorrhages. 

Case  II.  Summary.  A  boy,  aged  seventeen  years,  previously 
healthy,  following  a  head  injury  developed  symptoms  of  brain  tumor 
referable  to  the  right  crus  cerebri.  Weber's  syndrome;  left  hemi- 
plegia with  extreme  spasticity;  complete  right  and  partial  left  oculo- 
motor paralysis;  explosive  laughter. 

Autopsy.  Glioma  of  the  right  crus  cerebri  extending  posteriorly 
and  infiltrating  adjacent  structures  in  the  pons.  A  cyst  of  the 
fourth  ventricle  penetrating  its  floor,  perforating  the  substance  of 
the  pons  beneath  and  distinct  from  the  aqueduct  of  Sylvius  and 
appearing  on  the  under  surface  of  the  right  crus,  terminating  in  the 
tumor  mass. 

Microscopically  the  cyst  wall  is  composed  of  medullated  nerve 
fibres  and  glia  continuous  with  the  nerve  structures  of  the  pons. 

History.  M.  H.,  admitted  to  the  Montefiore  Home  November 
8,  1901;  cash  boy,  aged  seventeen  years;  family  history  negative. 
Previous  history:  was  always  a  healthy  boy,  not  subject  to  head- 
aches or  vertigo.  (Would  frequently  become  nauseated  while  riding 
in  street  cars.) 

On  June  7,  1901,  he  was  hit  in  the  back  of  the  head  by  a  swinging 
door,  falling  down  a  short  flight  of  stairs.  He  received  a  scalp 
wound  in  the  occipital  region,  but  was  not  unconscious  and  in  a 
short  time  was  able  to  return  home.  In  the  street  car,  as  had 
happened  frequently  before,  he  became  nauseated  and  vomited. 
For  a  day  or  so  he  had  moderate  headache  and  in  three  days  was 
able  to  return  to  his  occupation  apparently  as  well  as  ever. 

One  month  later  internal  strabismus  of  right  eye  with  ptosis 
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developed  and  was  soon  followed  by  a  weakness  and  stiffness  in 
the  left  arm.  The  weakness  in  the  arm  increased  and  becaipe 
apparent  in  the  left  leg  as  well.  He  was  inclined  to  somnolence 
and  got  very  dizzy,  but  no  headaches  or  vomiting.  About  the  same 
time  it  was  noticed  that  he  laughed  inordinately  on  sHght  provo- 
cation and  sometimes  spontaneously. 

The  patient  was  examined  in  the  neurological  department  of  the 
German  Hospital  and  was  referred  to  the  surgical  ward  for  opera- 
tion, under  the  supposition  that  a  post-traumatic  cyst  had  developed 
at  the  base  of  the  brain  in  the  region  of  the  right  cms  cerebri. 

Operation  August  28,  1901.  An  osteoplastic  flap  five  inches  in 
diameter  was  thrown  back;  the  middle  meningeal  artery  was  resected 
and,  after  retraction  of  the  temporal  lobe,  four  exploratory  punctures 
were  made  in  the  direction  of  the  right  cms,  with  negative  results. 
Discharged  November  7,  1901,  unimproved. 

Status  prcBsens,  November  9,  1901.  Head  doUchocephalic;  face 
asymmetrical;  teeth  viciously  implanted;  torus  palatinus;  complete 
ptosis  of  right  eye,  partial  of  left;  divergent  strabismus  on  both 
sides;  paralysis  of  the  upward,  downward,  and  inward  movements 
of  the  right  eye.  The  inward  and  dowTiward  movements  of  the 
left  eye  are  limited  in  their  excursion  and  accompanied  by  nystag- 
mus. Nystagmoid  twitchings  were  present  in  the  right  eye  on 
attempted  movement.  The  right  pupil  is  widely  dilated  and  fixed. 
The  left  pupil  is  normal  in  size  and  all  reactions  are  present  but 
sluggish.  Paralysis  of  the  left  face,  arm,  and  leg,  with  spasticity; 
clonus;  Babinsky  phenomenon;  no  objective  sensory  disturbances. 
Skin  reflexes  were  absent  on  the  leftside;  hearing,  smell,  and  taste 
normal;  no  limitation  of  visual  fields.  Station;  body  is  bent  toward 
the  left  side  with  a  tendency  to  fall  in  the  same  direction.  There 
was  uncontrollable  and  involuntary  laughter  from  time  to  time, 
es[3ecially  when  starting  to  speak.  Mentally,  he  was  bright  and 
clear;  speech  normal. 

Optic  Nerves.  The  vessels  of  the  disks  were  congested  and  the 
upper  margin  was  hazy;  urine  negative. 

Note,  March  12,  1902  (Dr.  Abrahamson).  General  condition 
is  much  worse.  His  speech  is  indistinct.  Any  question  or  com- 
mand induced  uncontrollable  laughter;  no  weeping.  The  right 
arm  and  leg  are  the  seat  of  slow  co-ordinated  movements,  which 
may  be  controlled  on  command.  The  cessation  is  only  temporary, 
however.  There  is  contraction  of  the  left  upper  extremity,  the 
flenched  hand  resting  in  contact  with  the  shoulder;  extensor  con- 
traction of  the  left  lower  extremity.  The  tongue  deviates  toward 
the  left.  There  is  complete  ptosis  of  the  right  eyelid  and  partial 
of  the  left.  The  right  eye  is  turned  upward  and  slightly  outward, 
the  only  movement  preserved  being  feeble  external  rotation.  The 
left  eye  is  turned  outward  and  downward,  with  prevservation  of  the 
•  xcursions    downward    and  inward.      Right  pupil    is  large,  with 


Fig.  5. 


Case  II.— Vermis  of  cerebellum  removed,  exposing  cyst  in  fifth  ventricle. 
Fig.  6 


Case  II.— Weigert-Pal.    Level  of  the.flfth  nuclei.    Showing  relation  of  cyst  to  floor  of  ventricle 
and  thick  layer  of  medullated  nerve  fibres  in  cyst  wall. 


Fig. 


Cask  II.— Level  of  the  posterior  corpora  quadrigemina.  The  cyst  is  beneath  and  distinct  from 
he  aqueduct  of  Sylvius,  the  roof  of  which  is  torn  across.  Cyst  wall  has  collapsed  on  one  side, 
iiomatous  infiltration  of  pons. 

Fig.  8. 


f  ABE  II.— Weigert-Pal.    Showing  cms  cerebri,  optic  tract  and  chasm;  basal  ganglia,  internal 
capsule,  and  a  portion  of  temporal  lobe.    Cleft  in  crural  tumor  representing  termination  of  cyst 
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irregular  outline,  and  fixed.  Left  pupil  is  normal  in  size,  with 
sluggish  reactions.    Other  cranial  nerves  are  negative. 

Note,  July  12,  1902.  Emaciation  is  most  extreme.  The  left 
hand  and  arm  are  in  extreme  flexion  contracture,  the  hand  resting 
on  the  acromion;  left  leg  shows  extension  contracture.  The  left 
side  of  the  body  is  cooler  than  the  right.  He  hears  and  attempts 
to  respond  to  some  questions,  but  the  response  is  inarticulate  and 
indistinguishable.  During  the  past  four  months  there  have  been 
no  paroxysms  of  forced  laughter.  He  can  tell  the  number  of  fingers 
held  before  either  eye.  The  patient  leads  a  purely  vegetative 
existence;  never  speaks;  sleeps  most  of  the  time;  points  to  the  mouth 
to  indicate  desire  for  food  or  drink.  He  recognizes  members  of  the 
family  and  calls  them  by  name.  He  drinks  large  quantities  of  water, 
and  for  three  months  has  passed  urine  and  feces  in  the  bed,  and  if 
not  watched  will  carry  excrement  to  his  mouth.  The  movements 
of  the  tongue  and  palate  are  slow  and  feeble,  but  there  are  no 
evidences  of  cranial  nerve  palsies  other  than  those  mentioned,  with 
the  exception  of  the  motor  portion  of  the  right  trigeminus  nerve,  the 
jaw  deviating  toward  the  right  side.  Pain  impressions  are  equally 
keen  on  both  sides  of  the  body;  no  albumin  or  sugar  in  the  urine. 

Autopsy  Cadaver  is  in  a  state  of  extreme  emaciation;  sacral 
and  trochanteric  decubitus;  tubercular  focus  in  left  apex;  central 
pneumonic  area  in  the  left  lower  lobe.  Chronic  cystitis;  otherwise 
the  examination  of  the  thoracic  and  abdominal  contents  was  nega- 
tive. There  was  incomplete  union  of  the  osteoplastic  flap  at  the 
site  of  the  operation.  The  dura  mater  over  this  region  is  thickened 
and  adherent  and  the  inferior  surface  of  the  right  temporal  lobe 
shows  old  su])erficial  foci  of  softening,  with  pial  thickening.  The 
sinuses  of  the  dura  and  the  vessels  of  Willis  are  normal ;  moderate 
internal  hydrocephalus. 

Description  of  Crural  Tumor  and  Cyst.  Springing  from  the  right 
crus  cerebri  is  a  firm,  nodular,  grayish-white  mass  filling  up  the 
interval  between  the  cerebral  peduncles.  The  outer  side  of  the 
growth  is  in  close  relation  with  the  right  optic  tract;  the  inner  side 
encroaches  on  the  third  nerve.  The  right  third  nerve  is  compressed 
and  atrophic.  The  basilar  surface  of  the  pons  and  medulla  oblon- 
gata with  their  respective  cranial  nerves  are  normal  in  appearance. 

On  splitting  the  cerebellum  to  afford  inspection  of  the  interior 
of  the  fourth  ventricle,  a  cyst  is  disclosed  springing  from  the  anterior 
portion  of  its  floor,  to  which  it  is  firmly  attached.  (Fig.  5.)  The 
posterior  orifice  of  the  aqueduct  of  Sylvius  is  free.  The  cyst  is 
flattened  and  measures  one  and  a  quarter  inches  in  its  long  and 
about  five-eighths  of  an  inch  in  its  short  diameter.  The  cyst  wall 
is  tough  and  dense  and  the  surface  is  wrinkled.  The  interior  is 
smooth  and  the  only  contents  a  clear  fluid.  The  ependyma  of  the 
ventricle  is  dotted  with  numerous  granulations.  The  cyst  wall,  at 
its  attachment  to  the  ventricular  wall,  dips  down  into  the  substance 


hunt:  congenital  cysts  of  the  fourth  ventricle.    515 

of  the  pons,  through  which  it  passes  beneath  the  aqueduct  and  ap- 
pears on  the  inferior  aspect  of  the  right  crus  cerebri,  where  it  stands 
in  immediate  relation  to  the  tumor.  The  growth  is  firmly  adherent 
to  the  superior  wall  of  the  cyst,  which  is  collapsed  in  this  region. 

Microscopic  Examination.  A  series  of  sections  was  prepared 
from  various  levels  of  the  medulla,  pons,  and  crus  cerebri,  including 
the  cyst,  according  to  the  Weigert-Pal  method  with  contrast  stain. 
The  medulla  shows  atrophy  of  the  right  pyramidal  tract;  the 
right  spinal  trigeminus  root  is  normal.  The  central  canal  in  the 
lower  portion  is  obliterated  and  Helweg's  tracts  are  degenerated. 
In  the  pons  at  the  level  of  the  fifth  nucleus  the  cyst  wall  becomes 
firmly  attached  to  it,  forming  an  integral  part  of  the  floor  of  the 
ventricle.  Numerous  bundles  of  nerve  fibres  pass  into  and  encircle 
the  cyst  wall,  which  contains  a  rich  supply  of  medullated  nerve 
fibres  and  glia  cells.  (Fig.  6.)  The  fasciculi  long,  postici  are 
contained  in  the  left  wall  of  the  cyst  at  its  junction  with  the  floor. 
The  right  fifth  nerve  root  is  atrophic.  At  this  level  no  evidence 
of  tumor  infiltration  is  seen. 

On  a  plane  with  the  trochlearis  nucleus  the  cyst  is  enclosed  within 
the  substance  of  the  pons  below  the  aqueduct,  with  which  it  has 
no  communication,  and  a  b'ttle  to  the  right  of  the  median  line. 
(Fig.  7.)  The  configm^tion  of  the  surrounding  parts  has  been 
somewhat  distorted;  the  important  structures  are,  however,  easily 
discernible — i.  e.,  the  median  and  lateral  fillet,  the  roots  of  the 
cerebral  trigeminus  and  the  trochlearis,  and  the  trochlearis  conjunc- 
tivum.  The  latter  is  displaced  toward  the  left  side.  The  dense 
bimdles  of  the  fasciculi  long,  postici  are  distributed  over  the  superior 
portion  of  the  cyst  wall.  At  this  level,  below  the  lemnisci,  infiltrating 
gliomatous  tissue  is  already  apparent. 

Sections  through  the  right  cms  cerebri  include  the  thalamus,  the 
lenticular  nucleus,  optic  tract,  and  chiasm,  and  the  inferior  convo- 
lutions of  the  temporal  lobe.  (Fig.  8.)  The  normal  outline  of 
the  crus  is  obliterated  and  is  replaced  by  a  tumor  mass.  On  the 
under  surface  of  and  attached  to  the  growth  is  the  collapsed  cyst 
wall.  In  the  wall  of  the  cyst  medullated  nerve  fibres  are  still  demon- 
strable. The  wall  is  composed  of  a  coarse,  wavy  gha  tissue  in 
which  the  fibrillar  elements  preponderate,  and  containing  a  sparse 
network  of  medullated  nerve  fibres.  At  several  points  lining  the 
interior  distinct  areas  of  columnar  epithelial  cells  are  seen  resembling 
the  ependymal  lining  of  the  ventricles. 

The  tumor  proliferation  begins  in  the  outer  layers  of  the  cyst 
wall  and  is  here  firm  in  texture,  the  spindle  type  predominating, 
forming  interlacing  waves  and  bands;  numerous  giant  cells.  In 
the  periphery  of  the  growth  the  proliferation  is  more  typically 
gliomatous,  merging  gradually  into  normal  areas.  The  vascular 
supply  is  rich. 

The  cyst  wall  may  be  roughly  divided  into  two  layers,  the  inner 
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composed  of  coarse  glia  and  an  external  rich  in  medullary  nerve 
fibres.  The  interior  lacks  a  continuous  epithelial  lining,  but  a  few 
remnants  still  persist.  These  consist  of  columnar  cells,  flat  cells, 
and  stratified  layers  of  cells,  the  latter  suggesting  an  epithelial 
metaplasia.    No  ganglion  cells  were  observed. 

Remarks.  The  occurrence  in  the  brain  of  congenital  cysts,  while 
rare,  is  recognized  in  all  classifications  of  the  subject.  They  originate 
in  offshoots  of  the  primary  cerebral  vesicles.  Bruns  mentions,  in 
connection  with  gliomata  of  the  pons,  the  occurrence  in  the  brain 
stem  of  minute  cysts  lined  by  ependyma  and  evidently  separations 
from  the  primary  neural  tube.  Stroebe  demonstrated  in  gliomata 
of  the  brain  minute  cysts  lined  by  columnar  epithelium,  probably 
sprouts  of  the  primary  cerebral  vesicles. 

In  spinal  cord  pathology  the  relation  of  central  gliosis,  gliomata, 
and  syringomyelia  to  developmental  defects  and  embryonal  rests 
of  the  central  canal  is  fairly  well  established.  In  brief,  abnormal 
offshoots  and  diverticula  of  the  primary  neural  tube  in  any  portion 
of  its  course  may  furnish  the  incentive  to  morbid  proliferation. 

Cysts  of  the  size,  location,  and  nature  just  described  are  unique 
in  my  pathological  experience.  A  parasitic  origin  could  be  definitely 
excluded  by  the  nature  of  the  histological  findings. 

In  favor  of  a  congenital  origin  are: 

1.  The  cyst  wall  throughout  was  composed  of  meduUated  nerve 
fibres  and  glia. 

2.  The  intimate  relations  of  the  cyst  wall  with  the  adjacent  nerve 
structures  as  it  traverses  the  brain  stem;  the  cyst  is  not  intercalated, 
but  forms  an  integral  part  of  the  pons. 

3.  Remnants  of  an  epithelial  lining. 

4.  The  associated  neoplasms. 

5.  The  absence  of  cerebral  symptoms  preceding  the  development 
of  tumor. 

The  gross  anatomical  relations  of  the  cysts  in  my  cases  suggest 
an  origin  from  that  portion  of  the  medullary  tube  engaged  in  the 
formation  of  the  second  and  third  primary  cerebral  vesicles. 

The  developmental  changes  in  these  vesicles,  which  form  the  mid- 
brain and  hind-brain,  are  especially  conspicuous  and  complicated. 
This  portion  of  the  fetal  brain  is  wedged  in  between  the  head  and 
neck  bend,  flaring  out  laterally  tq  form  the  expansions  of  the  floor 
of  the  fourth  ventricle,  corresponding  to  the  lateral  recesses. 

The  evaginations  of  the  Rauten  lippen,  which  develop  subse- 
quently, enfolding  and  covering  in  the  ventral  and  dorsal  zones  of 
His,  further  complicate  matters  and  would  favor  the  occurrence  of 
developmental  defect.  The  frequency  of  gliomata  in  this  region 
is  well  known. 

In  conclusion,  I  would  emphasize  the  importance  of  subjecting 
the  so-called  old,  sterile,  parasitic  cysts  in  the  neighborhood  of  the 
ventricular  cavity,  to  serial  [study  and  the  Weigert  method  before 
excluding  a  congenital  origin. 
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A  CASE  OF  ACCIDENTAL  POISONING  BY  AN  UNKNOWN 
QUANTITY  OF  ATROPINE  SULPHATE; 
RECOVERY. 

By  Samuel  Stalberg,  M.D., 

(op  Philadelphia) 
clinical  assistant,  out-patient  surgical  department,  poltclixic  hospital;  assistant 

PHYSICIAN,  children's  DISPENSARY,  JEWISH  MATERNITY  HOSPITAL;  EXAMINING 

PHTSiciAN,  ST.  Vincent's  hospital. 

The  great  majority  of  the  cases  of  belladonna  poisoning  are 
accidental  in  origin.  Thus,  of  466  recorded  cases  of  poisoning  by 
belladonna  and  its  alkaloid,  collected  from  medical  literature  by 
Witthaus,^  the  drug  in  344  cases  was  taken  by  accident,  either  in 
mistake  for  some  other  preparation  or  in  overdose  through  some 
error  of  the  druggist.  In  35  cases  it  was  administered  with  either 
homicidal  or  suicidal  intent,  while  in  87  cases  the  cause  was  uncer- 
tain. 

Following  is  a  history  of  my  case: 

D.  L.,  Hebrew,  aged  fifty  years,  has  been  suffering  for  several 
years  with  a  chronic  bronchial  cough,  accompanied  by  profuse  expec- 
toration. For  this  he  was  given,  in  a  local  dispensary,  a  pill,  to  be 
taken  t.  i.  d.,  and  containing,  as  I  subsequently  learned,  strychnine, 
gljy  grain;  codeine,  ^  grain,  and  atropine  sulphate,  yto  grain. 

He  had  taken  thirty  of  these  pills  during  two  weeks,  when,  being 
improved,  he  was  advised  to  have  his  prescription  renewed.  This 
he  did,  taking  the  first  pill  of  the  second  instalment  on  the  evening 
of  December  30,  1902,  after  ha^^ng  intermitted  their  use  for  two 
days.  He  took  the  second  pill  of  this  lot — the  pill  that  no  doubt  con- 
tained the  overdose — at  about  noon  of  the  next  day,  and  the  toxic 
effects  of  the  atropine  began  to  manifest  themselves  about  an  hour 
later,  when  I  was  hastily  summoned  by  the  patient's  daughter,  who 
declared  that  her  "father  lost  his  voice." 

Upon  arrival  I  found  the  patient  on  his  feet ;  at  times  attempting 
to  stagger  across  the  room;  at  others,  stooping  and  supporting  him- 
self on  the  bed-post.  His  eyes  were  wild,  brilliant,  and  staring,  and 
the  pupils  dilated  to  their  utmost.  I  do  not  remember,  however,  hav- 
ing noticed  diplopia,  amblyopia,  or  other  disturbances  of  vision  often 
seen  after  an  overdose  of  atropine.  Face  was  flushed,  and  somewhat 
expressive  of  terror.  Fingers  were  restless,  continually  buttoning 
and  unbuttoning  the  vest,  suspenders,  etc.  He  several  times  bent 
under  the  l)ed,  as  if  in  search  of  something.  He  was  .semidelirious, 
and  chatted  continually  and  incoherently.  Several  times  he  e.x- 
claimed:  "IvCt  me  bark!  I  want  to  bark!"  His  voice  was  husky, 
and  his  month,  tongue,  and  pharjnx  parched.  He  had  a  constant 
desire  to  micturate,  and  passed  a  quantity  of  urine  every  few  seconds. 
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Temperature  was  normal;  pulse  120;  respiratory  rate  not  observed. 
Patellar  reflexes  exaggerated. 

At  first  puzzled  as  to  the  cause  of  the  man's  behavior,  the  thought 
of  some  drug  intoxication  soon  suggested  itself,  and,  upon  inquiry, 
I  found  that  he  had  been  taking  the  above-mentioned  pills.  I  imme- 
diately thought  of  atropine,  and,  telephoning  to  the  drug-store, 
learned  of  their  contents. 

The  diagnosis  established,  the  indications  for  treatment  were 
clear.  Obviously,  it  was  too  late  for  the  exhibition  of  chemical  anti- 
dotes, and  stomach- washing  was  impracticable.  Pilocarpine  hydro- 
chlorate  and  morphine  sulphate,  somewhat  antagonistic  physiolog- 
ically to  atropine,  were  therefore  immediately  administered.  One- 
sixth  of  a  grain  of  the  former  and  one-eighth  of  a  grain  of  the  latter 
were  given  in  solution,  per  orem. 

The  morphine  was  repeated  in  about  twenty  minutes,  and  the  pilo- 
carpine hourly  for  three  or  four  hours.  The  drugs  were  exhibited  in 
this  manner  i-ather  than  by  the  more  prompt  hypodermic  method,  for 
the  simple  reason  that  the  soluble  hypodermic  tablets  were  unobtain- 
able— an  argument  for  the  necessity  of  every  physician  to  be  equipped, 
and  ready  for  any  emergency.  The  difference  in  the  rapidity  of 
action,  however,  could  not  have  been  great,  since  both  pilocarpine 
and  morphine,  especially  the  latter,  are  rapidly  absorbed  from  the 
stomach. 

According  to  Kerr,^  the  physiological  effects  of  morphine  may 
manifest  themselves  in  from  two  to  three  minutes  when  the  drug  has 
been  taken  hypodermically,  and  in  four  to  five  minutes  after  it  has 
been  swallowed  in  solution.  I  also  catheterized  the  patient,  with  a 
view  to  prevent  reabsorption  of  the  poison  from  the  urine,  but  with- 
out success.  Of  course,  he  was  ordered  to  bed,  but  there  was  trouble 
in  keeping  him  there. 

Probably  as  a  result  of  the  morphine  he  slept  a  while,  but  his  sleep 
was  interrupted  and  restless.  By  6  p.m.  of  the  same  day  most  of  the 
alarming  symptoms  had  either  entirely  disappeared  or  were  greatly 
improved.  He  was  no  longer  delirious,  and  spoke  rationally,  but  his 
voice  was  still  rough,  mouth  dry,  and  pupils  dilated.  The  latter  did 
not  come  down  to  normal  for  about  seven  days,  and  his  pulse  rate 
kept  above  normal  for  the  same  period.  During,  and  for  a  few  days 
succeeding  the  attack,  the  heart  action  was  weak,  so  that,  partly  at 
the  suggestion  of  Dr.  A.  A.  Eshner,  who  was  called  in  consultation, 
varying  quantities  of  strychnine  and  digitalis  were  administered  after 
the  subsidence  of  the  acute  attack.  The  test  for  sugar  in  the  urine  of 
the  patient,  taken  during  the  attack,  was  negative;  but  this  may  have 
been  due  to  the  fact  that  the  urine  had  been  standing  for  a  few  months 
— owing  to  the  illness  of  the  writer — before  the  test  was  made.  F. 
Raphael'  reports  the  excretioji  of  0.4  per  cent,  sugar  in  the  urine  of 
a  man  moderately  poisoned  by  atropine. 

This  case,  as  is  seen,  is  a  fairly  typical  one;  but  there  are  a  few 
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features  which  deserve  comment.  In  ray  case  the  temperature  was 
normal.  This  is  contrary  to  what  usually  obtains.  In  19  reported 
cases*  in  which  the  temperature  was  recorded,  there  was  in  every 
instance  an  increase  in  temperature  of  from  1°  to  6°  F.  Others, 
Uke  Boehm,  Schaunstien,  Kobert,  and  Schroff,*  hold  that  there  is 
always  a  constant  diminution  in  the  body  temperature  in  atropine 
poisoning.  In  a  case  of  atropine  poisoning  recently  reported  by 
Cortright,^  the  temperature  was  supernormal  for  about  sixteen  hours 
from  the  time  of  poisoning,  the  highest  temperature  being  103.03°  F. 
Looking  at  this  question  from  the  point  of  view  of  the  physiological 
action  of  atropine,  we  find  that  moderate  doses  cause  a  pronounced 
rise  in  temperature,  while  large  toxic  doses  lessen  animal  heat. 

According  to  H.  C.  Wood,^  this  increase  is  due  to  paralysis  of 
thermogenetic  inhibition.  According  to  Ott  and  Collmar,*  this  in- 
crease is  due  to  increased  heat  production,  the  result  of  stimulation 
of  the  thermogenetic  centres  in  the  spinal  cord.  The  final  fall  in 
temperature  is  probably  due,  according  to  H.  C.  Wood,  to  vaso- 
motor paralysis.  The  rise  in  temperature  in  atropine  poisoning 
would  seem  to  be  a  perfectly  logical  outcome,  however,  of  the  chief, 
characteristic,  ultimate  effect  of  the  drug,  viz.,  that  of  a  paralyzant 
of  inhibition.  Another  unusual  feature  of  this  case  is  the  frequent 
and  free  micturition  during  the  attack.  Usually,  as  a  result  of  the 
depressant  action  of  the  drug  on  non-striated  muscle  fibres,  there  is 
retention.  A  few  cases,  however,  have  been  reported'  in  which  this 
frequent  urination  was  present. 

The  present  status  of  opinion  regarding  the  place  of  morphine  in 
the  treatment  of  atropine  poisoning  is  important.  Among  others, 
Reichert,^"  as  a  result  of  experimental  work,  holds  that  morphine  and 
atropine,  far  from  being  antagonists,  are  synergists,  atropine  there- 
fore being  of  very  limited  utility  in  morphine  poisoning. 

In  regard  to  atropine  poisoning  itself,  he"  believes  that  death  in 
that  case  results  from  paralysis  of  the  respiratory  centre,  but  that 
the  centre  has  great  recuperative  power,  so  that  if  artificial  respira- 
tion is  properly  practised  the  centre  recovers  its  activity,  when  there 
is  in  consequence  a  marked  improvement  of  other  depressed 
states. 

Pilocarpine  is  considered  a  most  efficient  antagonist  to  the  poison- 
ous action  of  belladonna,  the  action  of  the  two  drugs  upon  the  heart 
having  been  demonstrated"  to  be  directly  opposite,  pilocarpine  re- 
storing the  inhibitory  action  of  the  vagus  after  it  has  been  destroyed 
by  atropine.  Pilocarpine. also  promotes  the  action  of  the  sudorip- 
arous and  salivary  glands,  and  is  supposed  to  favor  the  excretion  of 
the  poison  by  its  action  on  the  emunctories.  Symptomatic  treatment 
is  also  of  great  importance  in  atropine  poisoning. 
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THREE    CASES    OF    PERNICIOUS    ANAEMIA,    WITH    A 

DESCRIPTION  OF  THE  PATHOLOGICAL  CHANGES 

FOUND  IN  THE  SPINAL  CORD. 

By  Robert  Reuling,  M.D., 

OF  B.4.LTIMOBE,  MD. 

Case  I.: — W.  H.,  male,  aged  forty-six  years;  white,  born  in  the 
United  States;  widower.  Was  seen  by  me  in  consiUtation  during 
December,  190L  His  occupation  has  been  variable.  For  several 
years  he  was  clerk  in  the  Baltimore  &  Ohio  Railroad  office.  For 
six  years  he  travelled  as  salesman  for  a  commercial  house,  and  at 
thirty-five  years  he  settled  in  South  Carolina,  where  he  started  a 
small  general  store  in  one  of  the  small  towns  in  the  northeastern  part 
of  the  State.  His  family  history  is  negative.  No  history  of  tuber- 
culosis, anaemia,  or  neuroses.  He  has  always  hved  fairly  well,  but  in 
his  occupation  as  salesman  his  food  was  frequently  not  of  the  best, 
and  he  had  frequent  attacks  of  gastric  discomforts.  His  stomach 
became  so  deranged  that  his  general  health  was  much  affected,  so 
that  he  gave  up  his  position  as  salesman  and  went  into  business  for 
himself.  As  a  child  when  six  years  old  he  had  scarlet  fever.  Pneu- 
monia when  seventeen  years  old.  No  sequelae.  From  his  nineteenth 
to  his  twenty-third  year  he  was  very  nervous,  apparently  suffering 
from  sexual  neurasthenia.  Gonorrhoea  at  twenty-two  years,  without 
complications.    No  history  of  syphilis  or  its  secondary  manifestations. 

The  patient  dates  his  present  illness  from  an  attack  of  fever  and 
marked  malaise,  associated  with  severe  muscular  pains,  which  was 
pronounced  influenza  by  the  attending  physician.  This  was  in 
November,  1899.  He  remembers  several  people  that  were  similarly 
affected  in  the  town;  he  was  living  in  South  Carolina  at  the  time. 
He  remained  in  bed  for  almost  three  weeks,  and  from  his  description 
the  myalgia  must  have  been  unusually  severe;  the  pains  were  espe- 
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cially  marked  along  the  spine  and  in  the  muscles  of  the  legs.  The 
fever  was  high  and  lasted  about  six  days.  There  was  gastric  dis- 
turbance, marked  nausea,  but  no  vomiting.  Bowels  constipated. 
On  leaving  his  bed  he  felt  extremely  weak,  very  depressed,  and  had 
lost  much  flesh.  After  two  months  he  began  to  feel  somewhat  better, 
but  he  was  still  not  the  same  man,  and  anorexia,  with  mental  depres- 
sion, was  still  present.  About  six  months  after  this  illness  he  was 
taken  suddenly  ill  with  severe  pains  in  the  abdomen  coming  on 
during  the  night,  almost  constant  vomiting  for  forty-eight  hours, 
and  marked  diarrhoea,  with  tenesmus.  The  prostration  must  have 
been  pronounced.  This  disturbance  was  apparently  due  to  eating 
ice-cream  and  drinking  considerable  beer  later.  He  now  began 
to  have  frequent  attacks  of  gastric  disturbance,  and  he  says  "his 
stomach  has  not  been  right  since."  As  a  rule,  anorexia,  rarely 
vomiting,  but  considerable  gastralgia  have  been  persistent  symp- 
toms during  the  last  year  or  more.  The  extreme  pallor  was  first 
noted  one  year  ago  and  has  been  gradually  increasing.  The  patient 
was  treated  six  months  ago  in  Greensborough,  North  CaroUna,  and 
thinks  he  was  given  quinine,  arsenic,  and  iron.  He  thinks  he  has 
had  some  little  fever  at  intervals.  He  improved  for  a  time,  but  six 
weeks  ago  he  decided  to  visit  relatives  in  Baltimore,  as  he  reaUzed 
his  disease  was  taking  a  serious  course.  The  journey  north  tired 
him  a  great  deal,  and  he  almost  fainted  in  the  station  here,  and  in 
Washington  he  was  obliged  to  take  whiskey  at  short  intervals.  His 
friends  here  were  shocked  at  his  appearance.  He  was  treated  by 
a  physician,  who  pronounced  the  case  cancer  of  the  stomach,  and 
advised  operation.  As  a  medical  student  was  Uving  in  the  house 
in  whose  ability  the  people  had  confidence,  they  asked  his  opinion 
about  the  case,  and,  as  he  differed  from  the  former  diagnosis,  I  saw 
the  case  as  a  third  party. 

Notes  at  Bedside.  A  man  of  large  frame,  looks  older  than  forty-six 
years.  Extremely  anaemic  tongue,  lips  and  finger-nails  show  extreme 
pallor.  He  is  still  fairly  nourished,  but  signs  of  loss  of  flesh  apparent. 
The  skin  in  general  has  a  dirty,  very  light  lemon  color;  this  is  more 
marked  over  lower  abdomen  and  the  face.  Hair  is  gray  and  very 
dry.  Breath  bad.  Several  decayed  teeth,  especially  the  left  first 
molar.  No  pus  apparent  about  the  teeth.  Tongue  coated  slightly, 
thickened,  but  not  tender.  No  subcutaneous  hemorrhages.  Lungs 
clear  on  auscultation  and  percussion.  Heart  impulse  just  in  nipple 
line;  soft  blowing  systolic  murmur  over  body  of  heart,  not  transmitted 
to  right  or  left.  Liver  not  enlarged,  not  tender.  Abdomen  in  general 
looks  natural.  Stomach  area  about  normal  on  percussion.  Deep 
pressure  in  epigastrium  gives  rise  to  some  pain,  and  the  patient  is 
immediately  nauseated.  Slight  cedema  over  dorsum  of  the  feet  and 
over  ankles.  Both  patellar  reflexes  are  abolished;  the  plantar 
reflexes  are  still  present.  No  apparent  atrophy  of  any  group  of 
muscles.    No  sensory  disturbance  elicited ;  feels  heat  and  cold  every- 
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where.  When  asked  to  walk  there  is  no  difficulty  apparent.  There 
is,  however,  considerable  Romberg  symptom  present.  When  the 
patient  attempts  with  eyes  closed  to  touch  the  knees  with  the  heel 
of  the  opposite  foot  he  comes  rather  wide  from  the  mark,  and  there 
is  a  slight  ataxic  swaying  of  the  extremity.  It  is  difficult  to  say  if 
this  is  a  true  ataxia,  as  the  extreme  muscular  weakness  might  account 
for  it.    No  bladder  or  rectal  disturbance.    Vision  good. 

Ophthalmoscopic  examination  shows  two  punctiform  hemorrhages 
in  the  right  eye  in  the  lower  quadrant  of  the  fundus  and  a  small 
hemorrhage  just  at  the  edge  of  the  disk  in  the  left  eye.  No  nystagmus. 
Pupils  react  to  light  and  accommodation. 

Fig.  1. 


Case  J. 

Blood  Examination.  1,800,000  erythrocytes,  7000  leukocytes,  and 
^2  per  cent,  haemoglobin.  Specimens  were  stained  after  drying  on 
copper  plate  and  also  after  fixing  in  absolute  alcohol  and  ether. 
Specimens  show  a  marked  pojkilocytosis;  almost  every  corpuscle  is 
distorted.  Many  microcytes  and  a  few  macrocytes  and  about  forty 
nucleated  red  blood  cells  were  found  in  a  blood  smear.  The  first 
specimen  showed  no  megaloblasts ;  the  second,  which  was  examined 
with  the  sliding  stage,  showed  six.  They  were  typical.  Urine  con- 
tains a  trace  of  albumin;  specific  gravity,  1016.    No  casts;  no  diazo.. 

The  patient  was  seen  four  or  five  times,  but  I  made  only  twoi 
{>ersonal  blood  examinations,  and,  as  my  student  friend  had  little- 
opportunity  to  carry  these  out,  my  report  is  rather  incomplete.. 
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When  last  seen  the  blood  count  had  improved  shghtly,  2,000,000, 
but  there  are  several  megalocytes  now  seen  in  the  stained  specimen, 
February  11,  1902.  The  patient  died  on  March  2,  1902,  from 
bronchopneumonia. 

A  complete  autopsy  was  not  granted,  and  I  was  only  allowed  to 
remove  the  cord,  and  this  was  not  an  easy  matter  in  a  private  home. 

Description  of  Cord.  No  macroscopic  changes  evident;  meninges 
normal. 

Description  of  Microscopic  Changes  Found  in  the  Spinal  Cord  in 
Case  I.  Small  pieces  from  every  portion  of  the  cord  and  medulla 
were  placed  in  formalin  and  in  a  mixture  of  Miiller's  fluid  and  for- 
malin. After  hardening  they  were  stained  by  the  Weigert,  Weigert- 
Pal,  Van  Gieson,  and  eosin  and  hsematoxylin  methods.  In  this  case 
the  Marchi  stain  was  not  employed.  In  every  specimen  examined, 
no  matter  what  the  staining  method  was,  it  was  quite  evident  that  a 
narrow  strip  of  degeneration  was  present  in  both  the  column  of  GoU 
and  that  of  Burdach,  most  marked  in  the  former  in  most  sections. 
The  degeneration  was  most  apparent  in  the  lower  cervical  and  upper 
dorsal  regions.  The  drawings  from  this  case  were  made  from 
specimens  stained  by  the  Weigert-Pal  staining  method,  and  the 
blanched  area  in  the  posterior  tracts  of  the  cord  represents  the 
degenerated  fibres.  In  the  Van  Gieson  specimens  it  was  clearly 
shown  that  these  degenerated  fibres  had  lost  their  myelin  sheaths, 
and  very  few  axis-cylinders  could  be  made  out  in  the  degenerated 
areas.  The  remainder  of  the  cord  was  absolutely  normal.  There 
were  no  hemorrhages  found;  the  bloodvessels  were  normal,  as  were 
also  the  meninges.  In  all  sections  examined  the  same  degeneration 
was  apparent  as  far  down  as  the  upper  sacral  cord. 

Case  II. — ^This  case  is  of  special  interest,  I  think,  in  that  the 
spinal  symptoms  seemed  to  precede  the  onset  of  the  anaemia.  Mrs. 
M.,  seen  in  November,  1902,  aged  thirty-four  years;  mother  of  two 
children,  and  who  has  had  two  stillbirths;  the  last  child  was  born 
when  seven  months  old,  in  1900.  Family  history  negative,  except 
that  one  maternal  uncle  died  of  phthisis.  She  has  had  scarlet  fever 
and  measles.  Typhoid  fever  at  twenty  years.  No  sequelae.  Has 
been  of  a  neurotic  disposition,  and  for  several  weeks  during  her 
first  pregnancy  was  quite  hysterical.  No  history  of  syphilis  or  its 
secondary  manifestations. 

She-dates  her  present  trouble  to  her  last  pregnancy,  which  resulted 
in  a  miscarriage  at  the  seventh  month  of  gestation,  in  1900.  She 
had  fever  for  three  weeks  after  this,  and  was  a  very  sick  woman. 
No  marked  rigor,  but  chilly  feelings.  Some  muscular  pains,  but 
these  were  not  marked.  No  swelling  of  the  joints.  After  spending 
seven  weeks  in  bed  she  was  allowed  to  sit  up,  but  was  too  weak  to 
walk,  even  about  the  room.  She  has  always  had  a  rather  sallow 
complexion,  but  has  generally  weighed  between  130  and  135  pounds. 
In  the  early  part  of  1901  the  patient  was  still  run  down,  but  was  able 
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to  attend  to  light  household  duties.  About  this  time  she  noticed  a 
peculiar  feeling  and  sensation  of  cold  in  the  right  thigh;  this  was 
especially  marked  when  fatigued.  Later  a  very  similar  sensation 
was  noticed  in  the  left  thigh,  but  more  over  the  buttocks.  At  times 
she  had  a  feeling  as  though  hot  water  was  being  poured  over  her 
lower  extremities.  This  was  nothing  that  troubled  her.  In  August, 
1901,  she  was  in  a  driving  accident,  which  left  her  very  nervous, 
and  she  was  subject  to  crying  spells  and  suffered  with  pain  down  the 
back,  and  she  seemed  to  have  slight  difficulty  in  walking,  especially 
in  the  dark.  No  lancinating  pains,  but  she  still  felt  the  sensations 
described  above.  She  began  to  suffer  with  her  stomach,  and  had 
constant  feelings  of  weight  in  the  epigastrium,  and   the  pressure 


Fig.  2. 


of  clothing  was  very  annoying.  She  didJ[not  vomit,  but  was  fre- 
quently nauseated,  especially  in  the  morning.  At  this  time  she  began 
to  get  pale.  She  took  iron  and  quinine,  probably  arsenic,  but  her 
anaemia,  except  with  periods  of  improvement,  has  steadily  increased. 
Notes  at  Bedside.  A  moderately  well-nourished  woman;  subcu- 
taneous fat  well  preserved.  She  is  extremely  pale,  and  the  skin  has 
a  faint  suggestion  of  a  yellow  tinge.  Tongue  coated  and  rather  sen- 
sitive to  pressure  and  feels  hard  and  is  somewhat  thickened,  espe- 
pecially  the  anterior  two-thirds.  Teeth  in  fairly  good  condition. 
No  glandular  enlargement.  Hair  very  dry  and  without  lustre;  not 
gray.  Lungs  clear  throughout,  except  a  few  moist  r^les  at  the  left 
base.     Heart:  A  very  loud  hsemic  murmur  over  the  base,  which  is 
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transmitted  to  the  vessels  of  the  neck.  Apex-beat  about  the  nipple 
line.  Liver  slightly  below  the  costal  border,  3  cm.  Stomach  is 
also  displaced  downward.  The  right  kidney  is  readily  palpable 
and  sUghtly  movable;  in  fact,  a  moderate  degree  of  Gl^nard's 
enteroptosis  exists.  Test  meal  shows  trace  of  hydrochloric  acid. 
No  lactic  acid.  Motor  function  of  stomach  evidently  sluggish  and 
some  hypersecretion  present. 

Blood  Count.  2,000,000  erythrocytes,  9000  leukocytes,  and  32  per 
cent,  haemoglobin.  Stained  specimen  with  Ehrlich's  triple  stain 
shows  marked  poikilocytosis.  Microcytes  numerous;  also  macrocytes 
in  several  fields;  and  in  about  every  fourth  or  fifth  field  an  atv-pical 
megaloblast  is  visible,  with  very  dark  nucleus.  Beautiful  karyo- 
kinetic  figures  are  seen  in  some  of  the  nucleated  corpuscles,  and 
several  erythrocytes  show  the  polychromatophilic  degeneration. 

Examination  of  Nervous  System.  Gait  is  rather  stiff,  but  no 
typical  ataxia  when  the  eyes  are  open.  She  watches  the  floor  very 
intently.  With  closed  eyes  there  is  evidently  a  slight  ataxia.  Well- 
marked  Romberg  symptom.  Both  patellar  reflexes  absent.  Plantar 
reflex  present.  No  Babinsky  reflex.  No  atrophy  of  any  muscles. 
Apparently  a  shght  dulling  to  the  differentiation  of  heat  and  cold 
over  the  right  thigh,  but  this  is  slight.  Touch  normal.  No  other 
sensory  disturbance;  patient  says  she  is  rarely  free  lately  of  the 
parsesthetic  sensations  in  the  lower  extremities.  No  lancinating 
pains  present.  Has  never  noticed  any  bladder  or  rectal  sjTnptoms. 
Patient  seen  on  one  more  occasion,  and  this  was  two  weeks  before 
her  death,  which  occurred  in  January,  1903.  Post-mortem  Umited 
to  removal  of  cord  and  brain  and  inspection  of  abdominal  viscera, 
which  could  not,  however,  be  removed. 

Cord.     Macroscopic  appearance  normal. 

Description  of  Microscopic  Examination  of  Cord  from  Case  II. — 
The  entire  cord  was  removed  and  sections  from  all  regions  placed 
in  formalin,  MuUer's  fluid  with  formalin  added,  also  a  few  sections 
stained  by  the  Marchi  method,  besides  Van  Gieson  and  eosin  and 
haematoxylin  staining.  In  all  sections  from  whatever  regions  of  the 
cord,  except  the  very  lower  dorsal,  ninth  to  the  twelfth  segments,  and 
the  sacral  portion,  a  well-marked  degeneration,  involving  almost  the 
entire  posterior  tract  of  fibres,  including  the  columns  of  Goll  and 
Burdach.  In  this,  as  in  the  former  case,  the  change  was  most  pro- 
nounced in  the  upper  dorsal  and  lower  cervical  regions.  With  the 
Weigert-Pal  method  a  slight  blanching  of  both  right  and  left  lateral 
columns  was  evident,  but  it  was  only  after  using  the  Marchi  stain 
that  it  became  evident  that  a  considerable  number  of  nerve  fibres 
had  degenerated  in  these  lateral  areas,  this  degeneration  being 
probably  of  recent  date.  The  anterior  portion  of  the  cord  was 
normal.  No  hemorrhage  founil.  The  bloodvessels,  nerve  cells, 
and  meninges  were  apparently  normal.  Nissl's  stain  was  not  em- 
j)loyed,  so  one  can  say  nothing  in  regard  to  the  nerve  cells,  except 
that  they  showed  no  marked  shrinkage. 
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In  this  case  the  reader  will  remember  that  there  was  evidence  of 
spinal  disease  preceding  the  onset  of  anaemia  for  several  months;  in 
fact,  the  pronounced  partesthesias  rather  diminished  toward  the  end 
of  the  disease.  Several  cases  of  this  description  are  now  found  in 
the  literature.  It  is  most  probable  that  more  than  one  toxin  exists 
in  pernicious  anaemia,  one  having  a  predilection  for  causing  degenera- 
tive changes  in  the  red  blood  cells,  while  the  other  seems  to  have  a 
special  affinity  to  the  spinal  cord  fibres. 

The  theory  that  these  degenerations  start  from  hemorrhagic  foci 
is  rather  losing  ground  lately,  and  it  seems  much  more  hkely  they  are 
due  to  diffuse  degeneration  affecting  certain  fibre  columns,  for  in 
just  the  cases  where  hemorrhages  occur  no  such  degenerations  are 
usually  found. 

Case  III. — A  male  aged  forty-eight  years;  married;  born  in 
Bohemia,  but  came  to  the  United  States  when  ten  years  old.  The 
cord  from  this  case  was  kindly  given  me  by  Dr.  Flexner.  The  patient 
was  admitted  to  the  Johns  Hopkins  Hospital  in  1901 ;  the  autopsy 
was  performed  at  the  hospital.  Unfortunately,  I  can  only  present  a 
few  clinical  facts  in  connection  with  the  case,  as  I  have  not  obtained 
the  history  in  full;  these  notes  were  taken  from  the  history  when  the 
cord  was  obtained.  The  patient  complained  of  extreme  weakness, 
breathlessness,  and  vertigo.  His  occupation  has  been  a  coal-miner, 
and  he  has  been  in  Pennsylvania  about  the  mines  since  his  boyhood. 
His  previous  health  has  been  fairly  good.  Remembers  no  serious 
illness  whatever.  No  pneumonia  or  typhoid.  He  has  had  occa- 
sional severe  attacks  of  tonsillitis,  which  would  make  him  quite  ill ; 
he  has  had  about  four  of  these;  during  one  pus  was  discharged  from 
the  tonsil.  He  has  always  drunk  considerable  whiskey.  No  history 
of  lues  or  gonorrhoea. 

The  patient  attributes  his  present  illness  to  stomach  trouble,  he 
being  fully  convinced  he  has  cancer  of  the  stomach,  which  he  believes 
was  caused  by  a  wooden  beam  striking  him  across  the  belly.  This 
was  two  years  before  his  admission  to  the  hospital.  This  accident 
happened  after  an  explosion  in  the  mine,  and  he,  being  one  of  the 
rescuing  party,  was  exposed  to  many  dangers  and  to  the  action  of 
the  gases  formed  by  the  explosion.  He  is  quite  positive  that  from 
this  day  his  general  health  has  not  been  the  same.  He  was  very 
excited  at  the  time  and  was  laid  up  for  about  two  weeks.  The  gas- 
tric symptoms  have  been  heavy,  painful  feeling  in  the  epigastrium; 
occasional  attacks  of  more  acute  pain.  Vomits  at  times,  more  in 
the  morning;  this  has  occurred  since  entering  the  hospital.  No 
history  of  jaundice.  None  of  rheumatism.  Bowels  frequently  loose, 
with  intermittent  constipation.  Notes  on  physical  examination  lost. 
.  Description  of  the  Pathological  Changes  in  Case  III.  The  same 
staining  methods  were  employed  in  the  cord  from  this  case  as  in 
Case  I.,  the  Marchi  method  not  being  used.  The  only  change  from 
the  normal  are  several  small  circumscribed  areas  of  degeneration, 
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which  are  readily  seen  under  the  lowest  power  of  the  microscope; 
these  were  limited  to  the  anterior  parts  of  the  cord.  On  closer 
examination  it  is  e^■ident  that  these  degenerated  fibres  were  caused 
by  small  hemorrhages  into  the  cord  substance.  Several  were  found 
in  the  upper  sacral  region,  as  shown  in  the  illustration,  and  two  well- 
marked  hemorrhages  in  the  dorsal  region  between  the  third  and 
fifth  segments.  In  these  the  presence  of  blood  pigment  is  clearly 
seen,  and  it  easily  explains  why  they  should  occur  in  the  anterior 
portion  of  the  cord,  this  being  the  most  vascular  portion.  In  this 
case  the  posterior  and  lateral  columns  are  absolutely  normal.  As 
to  the  cause  of  these  hemorrhages,  they  are  no  doubt  due  to  some 
changes  in  the  coats  of  the  smaller  vessels,  very  likely  a  form  of 
hyaUne  degeneration;  no  doubt  the  effect  of  the  unknown  toxin, 
which  seems  to  be  the  etiological  factor  in  this  most  perplexing  dis- 
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ease.  That  such  degenerations  are  not  found  in  the  ordinary 
secondary  anaemias,  even  the  most  severe  cases,  as  those  seen  after 
infection  with  the  bothriocephalus,  etc.,  this  is  well  shown  in  the 
cases  arid  pathological  report  of  Minnich  and  Nome  on  cases  of 
pernicious  and  secondary  anaemias.  Lichtheim  was  the  first  to  call 
attention  to  the  tabetic-like  changes  in  the  spinal  cord  in  pernicious 
anaemia.  In  this  country  the  most  important  article  on  the  spinal 
changes  in  this  disease  is  that  of  Putnam,  who  also  reports  several 
cases  in  which  well-marked  spinal  symptoms,  mostly  of  a  tabetic 
character,  \vith  paraesthetic  sensations,  preceded  the  onset  of  the 
nicious  anaemia.  The  reader  is  also  referred  to  articles  of  Gold- 
eider,  Nome,  Marie,  Turner,  Minor,  and  Grasset. 
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A  HUMAN  EMBRYONIC  VESICLE  SHOWING  EARLY 
PLACENTA  FORMATION. 

By  John  M.  Swan^  M.D., 

PATHOLOGIST  TO  ST.  MAHt's  H08PITAI/,  PHILADELPHIA. 

(From  the  Pathological  Laboratory  of  St.  Mary's  Hospital.) 

The  specimen  from  which  the  sections  exhibited  were  taken  was 
given  to  me  in  the  laboratory  of  St.  Mary's  Hospital  in  June,  1903, 
by  Dr.  D,  F.  Harbridge.  It  had  been  passed  from  the  vagina  of 
one  of  his  patients  about  June  16th.  After  the  passage  of  the  speci- 
men the  patient  had  profuse  hemorrhage  for  a  week,  and  had  fainted 
on  account  of  the  loss  of  blood. 

On  November  17,  1902,  the  woman  had  been  in  a  trolley  accident, 
and  six  days  later  she  had  a  miscarriage.  The  product  of  concep- 
tion was  estimated  by  Dr.  Harbridge  to  be  between  the  sixth  week 
and  the  second  month  of  development.  Since  this  miscarriage  the 
patient's  menstrual  periods  had  been  irregular  and  the  flow  had  been 
profuse. 

The  specimen  was  a  spherical,  fleshy  mass,  brown  in  color,  about 
0.5  cm.  in  diameter.  On  section  it  was  found  to  contain  a  cavity, 
which  was  lined  by  a  membrane  that  resembled  amnion  in  appear- 
ance. 

Microscopically  this  membrane  proved  to  be  chorion,  with  its 
vilH  projecting  into  the  maternal  blood  spaces  and  bathed  in  the 
maternal  blood.  The  villi  are  seen  to  be  composed  of  fetal  meso- 
derm, which  is  limited  by  two  layers  of  tissue:  first,  a  layer  of  dis- 
tinctly outlined  columnar  cells,  each  containing  an  oval  nucleus; 
and  second,  a  continuous  layer  of  cytoplasm  containing  irregular 
nuclei,  but  showing  no  demarcation  into  cell  areas.  The  former  of 
these  layers,  known  as  the  layer  of  Langhans,  is  formed  of  the  fetal 
ectoblastic  cells,  which  are  the  remains  of  the  trophoblast;  and  the 
latter  is  the  syncytium,  a  descendant  of  the  trophoblast. 

The  tissue  at  the  periphery  of  the  section  is  the  decidua  placen- 
talis,  and  shows  the  dilated  vessels  which  ramify  in  it. 

The  earliest  recorded  human  placenta  that  has  been  examined  is 
that  described  by  H.  Peters,  of  Vienna,  in  1899.  The  following  is 
a  brief  resume  of  Peters'  conclusions,  after  studying  the  appearances 
of  the  developing  embryonic  vesicle,  which  he  estimated  to  be  four 
days'  old: 

By  the  time  the  impregnated  ovum  reaches  the  uterine  cavity  it 
is  surrounded  by  a  chorion,  which  is  covered  on  its  free  surface  by 
epithelial  cells  of  ectoblastic  origin.  The  embryonic  vesicle  is  lodged 
in  a  fold  of  the  decidua,  and,  by  a  process  of  erosion,  eats  its  way 
into  the  stroma  of  that  membrane,  the  point  of  entrance  of  the 
embryonic  vesicle  into  the  stroma  of  the  decidua  being  marked  by 
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a  blood  clot.  In  this  way  the  decidua  placentalis  is  produced  between 
the  muscular  wall  of  the  uterus  and  the  embryonic  vesicle,  and  the 
decidua  capsularis  is  produced  between  the  embryonic  vesicle  and 
the  cavity  of  the  uterus. 

The  epitheUum  of  the  chorion  proliferates  and  forms  a  dense  mass 
of  cells  known  as  the  trophoblast,  which  presents  villous  projections, 
with  intennllous  spaces.  The  villi  grow  into  the  decidua  placentalis 
and  become  attached  to  the  deeper  layers  of  that  tissue  or  to  the 
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Section  of  yoong  human  placenta,  a.  Decidua  placentalis.  b.  Chorionic  Tilli  in  cross-sec- 
tion, c.  Chorionic  villi  in  longitudinal  section,  d.  Chorion,  e.  Maternal  blood  space.  /.  Meso- 
dermiccoreof  chorionic  villus.  ^.  Red  blood  corpuscles  in  maternal  blood  spaces.  A.  Layer  of 
Langhans.    i.  Syncytium. 

muscular  wall  of  the  uterus,  coming  in  relation  as  they  grow  with 
the  dilated  decidual  capillaries.  By  phagocytic  action  the  cells  of 
the  trophoblast  absorb  the  endothelial  lining  of  these  capillaries, 
allowing  their  contained  blood  to  lie  between  the  projecting  villi. 
The  villi, at  first  simple, subsequently  become  branched, the  branches 
lying  free  in  the  decidual  blood  spaces.  Coincidently  with  these 
( hanges,  the  chorionic  mesoderm  becomes  vascularized  by  the  in- 
growth and  extension  of  the  allantoic  bloodvessels,  by  which  means 
the  fetal  blood  is  carried  into  the  chorionic  villi  in  close  relation 
with  the  maternal  blood  spaces.  The  maternal  blood  on  the  one 
side  and  the  fetal  blood  on  the  other  side  absorb  the  cells  of  the 
trophoblast  until  only  two  layers  are  left,  the  layer  of  Langhans 
and  the  syncytium.  In  the  future  development  the  former  layer  is 
absorbed  so  that  in  the  placenta  at  term  the  syncytium  is  all  that 
remains  of  the  original  ectoblastic  covering  of  the  chorion.  Then 
the  fetal  blood  is  separated  from  the  maternal  blood  by  the  syn- 
cytium, the  interposed  mesoderm  of  the  villus,  and  the  endothelium 
t>f  the  fetal  capillaries. 


REVIEWS. 


Introduction  to  the  Study  of  Malarial  Diseases.  By  Rein- 
hold  RuGE.  Translated  by  P.  Edgar  and  M.  Eden  Paul. 
London:  Rebman,  Limited,  1903, 

In  spite  of  its  modest  title  this  book  represents  a  fairly  compre- 
hensive exposition  of  the  subject  and  strikingly  shows  the  direct 
application  of  scientific  research  work  to  practical  questions  of 
hygiene  and  practice.  This  is  brought  out  very  clearly  in  the  chap- 
ters on  Epidemiology,  on  Therapeutics,  and  on  Prophylaxis,  which 
ought  to  be  carefully  read  and  assimilated  by  everyone  engaged 
in  medical  education,  whether  in  the  narrower  sense  of  lecture-hall 
and  clinic-room  instruction,  or  in  the  sense  of  education  of  the 
public.  In  the  first — the  choice  of  chapter  headings  is  not  altogether 
a  happy  one — which  deals  with  the  origin  of  malaria,  there  is  brought 
forward  such  an  array  of  convincing  arguments  in  support  of  the 
theory  of  the  dissemination  of  malaria  by  mosquitoes  and  a  refu- 
tation of  the  objections  that  have  been  urged  against  it  as  to  sweep 
the  last  vestige  of  doubt  from  the  most  skeptical  mind. 

The  treatment  of  malaria  obviously  resolves  itself  into  the  proper 
method  of  administering  the  sovereign  drug,  quinine,  and  on  this 
subject  the  author's  ideas  are  quite  definite,  if  somewhat  radical. 
Briefly  stated,  his  directions  for  the  administration  of  quinine  in 
benign  (tertian  and  quartan)  intermittent  fever  are  to  give  "one 
gram  or  fifteen  grains  of  quinine  four  or  five  hours  before  the 
impending  paroxysm,  and  repeat  this  dose  at  the  same  hour  every 
day  for  six  successive  days."  He  believes  that  fifteen  grains  is  the 
minimum  dose  for  an  adult  if  the  blood  is  to  contain  a  quantity 
of  quinine  sufficient  to  be  effective  against  the  parasite.  The  same 
large  dose  is  therefore  required  when  quinine  is  given  to  control 
the  fever  permanently  or  as  a  prophylactic  measure,  for  both  of 
which  objects  it  is  to  be  prescribed  on  two  successive  days  at  intervals 
of  ten  days,  for  he  has  ascertained  that  two  successive  doses  of 
quinine  have  a  more  powerful  effect  than  one  isolated  dose.  This 
periodic  administration  of  quinine,  corresponding  to  our  "tonic" 
dosing,  is  to  be  kept  up  for  three  months  after  the  disappearance 
of  the  paroxysms  and  of  the  fever,  even  when  the  patient  has 
removed  to  a  region  where  he  is  no  longer  exposed  to  fresh  infection. 
With  regard  to  the  method  of  administration  Ruge  arbitrarily 
condemns  all  but  the  drug  in  solution  or  in  wafers;  "tabloids" 
especially  are  treated  with  utter  contempt.     The  reader  will  bear 
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in  mind,  however,  that  the  book  is  written  by  a  naval  surgeon  and 
primarily  for  the  use  of  naval  and  military  surgeons,  who  are  less 
bound  by  prejudices  and  traditions  than  any  other  class  of  practi- 
tioners. Incidentally  it  is  also  written  by  a  German,  and  the 
writer's  national  pride  asserts  itself  in  the  liberal  references  to  Koch, 
who,  it  would  appear,  according  to  the  author,  has  done  most,  if 
not  all,  the  recent  important  work  on  malaria.  The  latter's  method 
of  prophylaxis,  consisting  in  the  hunting  down  and  curing  with 
quinine  of  every  indi\'idual  case  of  malaria,  especially  the  slight 
cases  which  are  ordinarily  overlooked,  and  the  cases  of  relapse  which 
keep  up  the  disease  during  the  off  season,  is  the  one  that  seems  to 
the  author  to  be  the  most  effective,  supplemented  by  personal 
prophylaxis.  Methylene  blue  is  the  only  drug  that  is  capable  of 
taking  the  place  of  quinine  and,  accordingly,  finds  its  chief  use  in 
the  treatment  of  black-water  fever. 

The  author,  with  an  implied  apology,  devotes  a  great  deal  of  space 
in  the  chapter  on  Diagnosis  to  a  description  of  the  technique  of 
making  blood  preparations,  as  "good  preparations  are,  above  all, 
needed  for  the  successful  demonstration  of  malaria  parasites."  His 
methods  differ  in  a  number  of  points  from  those  usually  employed; 
thus  he  obtains  the  blood  neither  from  the  tip  of  the  finger  nor 
from  the  lobe  of  the  ear,  but  prefers  "the  back  of  one  of  the  ungual 
phalanges,"  where  the  prick  is  less  painful  and  the  skin  is  thinner, 
so  that  the  drop  appears  almost  immediately.  For  spreading  the 
film  the  ingenious  method  of  Jancso  and  Rosenberger  is  advised, 
by  which  an  even  film  of  the  desired  thinness  is  obtained  and  the 
blood  is  spread  without  the  least  pressure,  thus  preserving  the 
morphological  integrity  of  the  corpuscles.  R.  M.  G. 


Atlas  of  the  External  Diseases  of  the  Eye.  Including  a 
Brief  Treatise  on  the  Pathology  and  Treatment.  By 
Prof.  Dr.  O.  Haab,  of  Zurich.  Authorized  Translation  from 
the  German.  Second  edition,  revised.  Edited  by  G.  E.  de 
Schweinitz,  A.m.,  M.D.,  Professor  of  Ophthalmolog}-  in  the 
University  of  Pennsylvania;  Consulting  Ophthalmic  Surgeon  to 
the  Philadelphia  Polyclinic;  Ophthalmic  Surgeon  to  the  Phila- 
delphia Hospital;  Ophthalmologist  to  the  Orthopedic  Hospital 
and  Infirmary  for  Nervous  Diseases.  With  98  colored  litho- 
graphic illustrations  on  48  plates.  Philadelphia,  New  York  and 
London:  W.  B.  Saunders  &  Co.,  1903. 

These  plates  and  descriptions  with  the  companion  volume  upon 
the  fundus  are  of  inestimable  value  in  the  study  and  practice  of 
ophthalmology.  They  replace,  as  far  as  may  be,  the  clinic  and 
instructor.    Their  low  price  and  convenient  form  must  cause  them 
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to  supplant  the  larger  plates.  Practically  all  disease  forms  of  the 
external  and  internal  affections  of  the  eye  are  portrayed  in  colors 
with  full  and  clear  descriptions  in  the  text,  including  symptoma- 
tology, etiology,  and  treatment.  Quite  naturally  all  the  plates  are 
not  of  the  same  excellence,  but  no  serious  objection  can  be  brought 
against  any,  and  some  are  superb. 

From  considerable  familiarity  with  the  German  edition,  we  have 
no  hesitation  in  saying  that  the  present  descriptions  in  English  (the 
plates  are  the  same)  are  superior  to  the  original  in  clearness,  terse- 
ness, and  ease  of  style.  In  this  case  it  is  not  true  that  traditore  is 
tradutore. 

Of  the  comments  added  by  the  editor.  Prof,  de  Schweinitz,  we 
can  only  say  that  we  wish  there  were  more.  They  are  valuable 
addenda,  and  occasionally  rectify  certain  special  views  somewhat 
peculiar  to  the  author. 

The  two  volumes  form  a  companion  set  which  can  with  advantage 
be  i^i  the  hands  of  every  practitioner,  even  though  he  be  not  a 
specialist.  T.  B.  S. 


International  Clinics.  Edited  by  A.  O.  J.  Kelly,  A.M.,  M.D., 
Philadelphia,  Pa.  Vol.  III.,  pp.  305.  Thirteenth  series.  Phila- 
delphia:  J.  B.  liippincott  Co.,  1903. 

The  present  volume  opens  with  an  excellent  series  of  papers  on 
"Diseases  of  the  Gall-bladder  and  Gall-ducts."  Musser  discusses 
the  medical  aspects — some  medical  aspects,  as  he  terms  it — first 
presenting  a  skeleton,  which  he  subsequently  clothes  with  very 
substantial  flesh,  while  Rudolph  presents  the  ''Causation, Symptoms, 
and  Diagnosis  of  Gallstones."  Stockton  broadens  the  subject  with 
his  "Diagnosis  and  Medical  Treatment  of  Cholelithiasis  and  Chole- 
cystitis," while  the  surgical  aspect  of  the  case,  so  far  as  regards  the 
indications  and  value  of  intervention,  falls  to  Lejars.  Deaver,  on  the 
"Surgical  and  Postoperative  Treatment  of  Chronic  Gallstone 
Disease,"  extends  the  subject.  The  symposium  is  completed  by 
Weber,  on  "Biliary  Cirrhosis  of  the  Liver  with  and  without  Chole- 
lithiasis." In  the  first  place,  it  is  apparent  that  in  gallstones  we 
have  neither  the  beginning  nor  yet  the  end  of  the  gallstone  disease; 
further,  that  pathology  and  particular  pathological  findings,  as 
shown  by  surgery,  teach  us  that  there  is  a  medical  aspect  which  is 
not  to  be  ignored;  and,  finally,  a  careful  diagnosis  is  essential  and 
a  working  diagnosis  possible  in  the  great  majority  of  cases.  To  one 
who  wishes  to  know  the  present  status  of  the  gallstone  question 
we  can  refer  this  volume,  wherein  a  most  satisfactory  presentation 
is  found.  The  one  hundred  and  twenty  pages  constitute  a  veritable 
monograph. 

Treatment  is  well  represented  by  Finlay  on  "Pneumonia,"  Robin 
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on  "Gastric  Cancer,"  Rose  on  "Carbonic  Acid  in  Rectal  Disease" 
— presumably  meaning  carbon  dioxide  gas — and  Chantemesse  on 
"Typhoid  Fever  Serum;"  all  good.  Medicine  is  not  far  in  the  rear 
with  Craig  on  "Malarial  Infections,"  which  clears  the  atmosphere; 
Leslie  on  "Clinical  Types  of  Pneumonia,"  suggestive  even  to  one 
whose  experience  has  been  so  ample  that  he  is  alert  for  surprises; 
Mays  on  "Sudden  Death  Due  to  Respiratory  Disorder"  invoked 
the  nervous  system  as  an  explanation,  a  paper  for  thought;  Fowler 
writes  on  an  "  Intermediate  Type  of  Leukaemia,"  as  though  we  had 
not  enough  unsettled  questions  without  the  addition  of  another,  and 
finally  Poynton  on  the  "  Clinical  Evidence  of  Myocardial  Damage  in 
Rheumatic  Fever."  With  this  valuable  series  of  important  papers 
surgery  seems  accorded  hardly  enough  space.  Bodine  on  "Cocaine 
Anaesthesia  in  Operation  for  Varicocele,"  Lewis  on  "  General  Anaes- 
thesia," Lucas-Championni^re  on  "Asepsis  and  Antisepsis,"  Rod- 
man on  "Gastrostomy;  Concussion  of  the  Brain,"  and  Belfield,  with 
a  practical  paper  on  "Intrascrotal  Tumors,"  gives  in  small  compass 
much  valuable  information,  and  Schwartz  closes  with  the  "Modem 
Treatment  of  Varicose  Veins." 

We  have  had  in  the  past,  at  times,  some  misgivings  as  to  the 
scope  of  this  series.  It  seems  to  be  intermediate  between  the  journal 
and  the  monograph.  In  the  past  there  have  been  volumes  whose 
contents  properly  belonged  to  ephemeral  journalism  and  the  papers 
were  tardy.  At  others  an  effort  has  apparently  been  made  to  cover 
too  much  ground.  Again  we  have  found  articles  which  were  almost 
monographs  in  their  completeness.  We  believe  the  present  volume 
meets  our  ideas.  Wliat  has  been  selected  has  been  thoroughly  and 
ably  done.  The  gallstone  question  in  this  volume,  taken  by  itself, 
is  notable  and  there  is  plenty  more  for  good  measure.  May  the 
editor  continue  to  have  the  energy  to  draw  out  brilliant  papers  and 
the  discrimination  to  properly  group  them!  R.  W.  W. 


The  Decennial  Publications.    The  Distribution  of  Blood- 

VESSEI^  IN  THE  LABYRINTH  OF  THE  EaR  OF  SUS  SCROFA  DoMES- 

Ticus.      By  George   E.   Sh-imbaugh,  M.D.      Chicago:    The 
University  of  Chicago  Press,  1903. 

Dr.  Shambaugh's  monograph  is  a  model  of  its  kind.  The  work 
was  undertaken  for  the  purpose  of  studying  the  vascular  supply 
in  the  labyrinth  of  the  ear.  A  satisfactory  study  of  the  vessels  in 
the  adult  is  almost  impossible,  owing  to  their  complexity,  therefore 
the  author  was  led  to  take  up  the  study  in  the  embryo.'  The  diffi- 
culty of  such  a  stufly  may  be  realized  from  the  fact  that  out  of  five 
hundred  embryos  injected  only  about  one  hundred  of  the  specimens 
were  found  suitable  for  the  study.  The  author  describes  carefully 
the  methods  which  he  employed,  cliiefly  that  of  Eichler,  which 
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consists  in  making  celloidin  casts  of  the  labyrinth,  from  preparations 
in  which  the  bloodvessels  had  been  previously  injected.  The 
methods  used  are  described  in  full.  A  special  feature  of  the  mono- 
graph, however,  will  be  found  in  the  excellently  colored  plates. 
These  are  drawn  with  such  evident  accuracy  that  even  if  accom- 
panied by  a  very  slight  text,  they  elucidate  perfectly  the  points 
which  the  author  brings  out.  On  the  whole,  Dr.  Shambaugh's 
study  does  not  contain  any  startling  anatomical  find,  but  it  does 
establish  the  anatomy  of  the  circulation  of  the  labyrinth  on  a  definite 
basis,  and  therefore  possesses  jthe  greatest  value.  F.  R.  P. 


The  Medical  News  Visiting  List,  1904.    Philadelphia  and  New 
York:  Lea  Brothers  &  Co. 

The   Physicians'   Visiting   List   for   1904.     Philadelphia:   P. 
Blakiston's  Son  &  Co. 

Books  of  this  kind  are  an  invaluable  adjunct  to  the  physician 
and  his  work,  and  the  two  under  consideration  are  so  well  known 
to  the  medical  profession  that  their  characteristics  need  hardly  be 
described.  Some  systematic  form  of  record  of  visits,  vaccinations, 
births,  etc.,  is  absolutely  necessary  to  those  engaged  in  practice. 
Both  the  Medical  News  and  the  Physicians'  List  have  enjoyed  con- 
tinuous popularity  with  the  profession  for  many  years.  Their 
general  get-up  and  plan  is  the  outgrowth  of  an  intimate  need  of 
what  is  necessary  in  such  volumes,  and  it  is  not  likely  that,  having 
maintained  their  popular  favor  all  these  years,  there  can  be  found 
any  plan  to  improve  upon  their  scheme.  J.  H.  G. 


A  Treatise  on  Organic  Nervous  Diseases.  By  M.  Allen 
Starr,  M.D.,  Ph.D.,  LL.D.,  Professor  of  Diseases  of  the  Mind 
and  Nervous  System  in  the  College  of  Physicians  and  Surgeons. 
New  York  and  Philadelphia:  Lea  Brothers  &  Co.,  1903. 

The  specialty  of  diseases  of  the  nervous  system  has  not,  in  late 
years  at  least,  suffered  from  any  lack  of  exposition  of  the  subject 
through  text-books  and  extensive  monographs.  There  is,  however, 
and  always  will  be,  a  demand  by  the  profession  for  text-books  which 
embody  the  advance  of  knowledge  in  any  particular  line  of  work, 
with  the  basic  and  established  principles.  The  text-book  under 
discussion  will  be  accepted  by  the  profession  in  general,  and  neurolo- 
gists in  particular,  as  an  example  of  a  concise,  clear-cut,  complete 
presentation  of  an  especially  difficult  and  intricate  subject.  There 
has  undoubtedly  been  a  remarkable  advance  in  our  knowledge  of 
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the  central  nervous  system  and  its  diseases  in  recent  years.  The 
increase  in  the  Uterature  is  out  of  all  proportion  to  this  advance. 
This  is  due  in  the  main  to  single  case  reports  and  the  tendency  to 
individualize  cases  of  a  particular  disease  group,  both  from  a  clinical 
and  pathological  standpoint,  has  not  only  overburdened  the  literature 
of  the  subject,  but  has  blurred  the  sharp  outlines  of  the  disease  types 
to  which  we  are  accustomed  in  other  branches  of  medicine.  The 
result  of  all  this  is  that  the  exposition  of  such  a  subject  in  order  to 
be  complete,  and  at  the  same  time  within  convenient  bounds, 
implies  an  abiUty  for  condensation,  systematization,  and  digestion 
on  the  part  of  the  author  far  beyond  that  called  for  in  any  other 
specialty.  What  Oppenheim  has  done  for  the  German  student 
Starr  has  succeeded  in  doing  for  the  English,  and  much  after  the 
same  method.  The  condensation  and  digestion  is  well  carried  out 
by  means  of  footnotes,  with  references  to  the  original  articles,  a 
distinct  advantage  over  that  of  other  works,  where  only  the  names 
of  the  investigators  are  given. 

The  personal  element  is  strongly  marked  throughout  the  book. 
The  author  has  drawn  freely  from  his  long  and  extensive  practice 
in  illustrating  the  different  types  of  disease  by  the  addition  of  case 
records,  photographs,  etc.  Many  of  the  sections  illustrating  diseased 
conditions  are  from  his  ovm.  cases  and  others  from  other  American 
investigators,  although  a  large  number  of  these  illustrations — i.  e., 
of  the  pathology — are  drawn  from  the  standard  foreign  works.  In 
treatment  the  book  is  especially  good,  and  here  again,  as  in  prog- 
nosis, long  years  of  experience  has  lent  that  proper  perspective  to 
the  value  of  methods  and  drugs  and  their  results.  Many  of  the 
chapters — ^Tabes,  Anterior  PoliomyeUtis,  Peripheral  Neuritis — 
might  be  considered  as  monographs  rather  than  chapters  of  a  text- 
book. 

The  pathology  of  the  different  diseases  is  carefully  considered 
and  well  illustrated  by  drawings  and  photomicrographs,  as  noted 
above.  Sufficient  attention,  however,  is  not  given  at  times  to 
accuracy  in  the  use  of  technical  terms.  The  term  neuron,  quite 
needlessly,  is  used  in  a  confused  way  to  express  the  whole  or  part 
of  the  neuron.  The  posterolateral  scleroses,  both  in  the  clinical 
and  pathological  descriptions,  are  insufficiently  treated.  The  term 
sclerosis  is  used  for  the  diffuse  degenerations  and  no  differentiation 
attempted.  Putnam  is  given  the  credit  of  being  the  sole  observer 
as  to  the  different  stages,  etc.,  of  the  disease — i.  e.,  distinguishing 
between  symptoms  of  long  and  short  standing  in  the  same  case. 
That  tumors  of  the  pituitary  are  usually  fibroma  or  myxoma  will 
not  be  accepted  by  those  who  have  studied  the  pathology  of  this 
gland  carefully.  These,  however,  are  minor  errors,  which  one  may 
pick  out  of  such  a  work  easily  enough,  but  have  little  influence  in 
the  estimation  of  its  real  value. 

There  is  considerable  room  for  improvement  in  the  indexing. 
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reference  of  some  authorities,  and  correction  of  typographical  errors. 
The  book  itself  is  of  750  pages;  the  275  engravings  in  the  text 
and  the  26  plates  are  very  well  executed  and  add  greatly  to  its  value. 
The  paper  is  good  and  the  printing  and  binding  all  that  one  might 
wish  for.  Altogether  the  book  is  a  credit  to  American  neurology, 
and  will  compare  favorably  with  the  standard  text-books  of  other 
languages.  D.  J.  McC. 

Recherches  cliniques  et  therapeutiques  sur  l'epilepsie, 
l'hysterie,  et  l'idiotie.  Volume  XXI.  Compte-rendu  du 
service  des  enfants  idiots,  epileptiques,  et  arrier^s  de  Bic^tre 
pendant  Tann^e  1901.  Par  Bourneville.  Paris:  F^lix  Alcon, 
1902. 

This  volume  is  more  of  an  annual  report  of  the  department  for 
epilepsy  and  idiocy  of  the  Bicetre  than  a  volume  of  research,  as  its 
title  would  indicate.  Over  half  the  volume  is  concerned  with  a 
statistical  study  of  the  number  of  patients,  movement  of  population, 
history  of  the  service,  etc.  Then  follow  ten  contributions  to  the 
study  of  idiocy  and  epilepsy  by  Bourneville  and  his  assistants. 
The  effect  of  bromide  of  camphor  in  epilepsy  is  studied  with  appar- 
ently favorable  results,  and  is  quite  up  to  the  standard  of  the  cHnical 
studies  of  the  best  French  clinicians.  The  other  articles,  all  original 
investigations,  are  as  follows:  "A  Study  of  Puberty,"  by  Bourne- 
ville; "A  Contribution  to  the  Study  of  Moral  Idiocy,  with  Especial 
Reference  to  Lying  as  a  Symptom,"  by  Bourneville  and  Boyer; 
"A  Study  of  the  RelationJ[of  'Muscular  Impotence'  and  Bony 
Deformities  in  Infantile  Hemiplegia,"  by  Bourneville  and  Bangour; 
"Hemorrhages  of  the  Skin  and  Mucous  Membranes  after  Epileptic 
Attacks,"  by  Bourneville;  "Symptomatic  Idiocy  Due  to  an  Atrophic 
Sclerosis  of  the  Right  Cerebral  Hemisphere,"  by  Bourneville  and 
Crouzon;  "Idiocy  of  the  Mongolian  Type,"  by  Bourneville,  and 
also  another  article  on  the  same  subject  by  Phillipe  and  Oberthur; 
"True  Porencephaly  and  Pseudoporencephaly,"  by  Bourneville  and 
Morel.  The  titles  indicate  the  substance  of  the  articles  given. 
They  constitute  a  valuable  addition  to  the  pathology  of  idiocy. 

A  study  of  the  schools  for  backward  children  will  be  of  interest 
to  those  laboring  with  this  difficult  problem.  D.  J.  McC. 


Nose  and  Throat  Work  for  the  General  Practitioner.  By 
George  L.  Richards,  M.D.  New  York:  International  Journal 
of  Surgery  Company,  1903. 

This  little  work  is  really  a  novelty  in  its  own  particular  line, 
and  its  author  is  to  be  congratulated  upon  the  most  excellent  way 
in  which  he  has  fulfilled  the  object  which  he  intended  to  accomplish. 
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It  is  based  throughout  on  his  own  extensive  personal  experience, 
and  it  is  this  which  gives  the  keynote  to  the  volume. 

While  ginng  the  diagnosis  and  treatment  of  morbid  conditions 
in  the  nose  and  throat,  as  they  fall  within  the  province  of  the  general 
practitioner,  Dr.  Richards  is  careful  to  indicate  the  diflBculties  which 
confront  those  who  are  not  especially  skilled  in  rhinology  and  laryn- 
gology, and  thus  not  lead  them  into  attempts  to  do  that  which  does 
not  lie  within  their  province.  The  book  is  not  only  adapted  to  the 
general  practitioner,  but  will  prove  an  especially  useful  guide  to 
those  who  desire  to  take  up  laryngology  and  rhinology  as  special 
pursuits.  It  is  in  no  sense  of  the  word  a  compend,  nor  does  it 
pretend  to  furnish  a  complete  text-book.  Dr.  Richards  writes  in 
a  clear  style,  admirably  suited  to  his  subject-matter.  This  book  is 
a  pioneer  in  its  line  and  deserves  the  professional  favor  with  which 
it  is  sure  to  be  received.  F.  R.  P. 


A  Narrath'e  of  Medicixe  in  America.  By  James  Gregory 
MuMFORD,  M.D.  Philadelphia  and  London:  J.  B.  Lippincott 
Co.,  1903. 

This  work  covers  the  entire  field  of  the  history  of  medicine  in 
America  from  the  earhest  time  down  to  the  present  date.  Its  title 
has  been  well  chosen  by  the  author,  who  has  given  us  what  is  truly 
a  story  or  narrative  of  the  medical  profession  rather  than  a  dry 
series  of  historical  facts.  Within  recent  years  there  has  been  a 
great  impetus  given  to  the  study  of  medical  history,  and  much  has 
been  written  upon  it.  Dr.  Mumford  has  not  only  availed  himself 
of  the  work  which  has  been  done  in  this  field  of  investigation  by 
others,  but  has  gone  to  original  sources  and  has  authenticated  or 
disproved  many  disputed  statements. 

In  a  book  of  this  character  it  is  most  diflBcult  to  obser\e  a  proper 
proportion  in  dealing  with  various  epochs  or  individuals,  and  its 
author  is  to  be  congratulated  upon  the  skilfulness  which  he  has 
shown  in  weaving  the  network  of  his  narrative.  Beginning  with 
the  early  days  of  settlement,  when  the  sick  and  injured  depended 
for  reHef  upon  the  amateur  medical  attentions  of  pastors  or  deacons, 
like  Samuel  Fuller,  Dr.  Mumford  goes  on  to  the  real  beginnings 
of  medical  history  in  this  country,  when  bright  young  men  who 
determined  to  practise  medicine  sought  their  knowledge  at  the  feet 
of  the  best  teachers  in  England  and  on  the  Continent,  and  brought 
back  to  this  country  the  lessons  which  they  had  learned  from  the 
Hunters,  Haller,  Boerhaave,  or  Morgagni.  Most  interesting  are 
his  accounts  of  the  careers  of  the  founders  of  American  medicine: 
Morgan,  Shippen,  Rush,  and  John  Jones — each  skilfully  delineated, 
with  the  estimates  of  their  characters  and  accounts  of  their  mutual 
relations  given.    Coming  to  a  later  date,  when  medical  science  had 
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extended  from  Philadelphia,  Boston,  and  New  York,  penetrating 
other  sections  of  the  country,  Dr.  Mumford  describes  most  sympa- 
thetically and  graphically  the  great  services  rendered  by  pioneers, 
such  as  Drake  and  Dudley.  In  fact,  among  the  most  interesting 
portions  of  the  book  will  be  found  those  devoted  to  the  careers  of 
these  men,  many  of  whom  figure  to  the  present  generation  as  names 
and  naught  else. 

Although  Dr.  Mumford  pays  due  attention  to  the  founding  of 
hospitals  and  medical  schools,  and  describes  the  services  of  men 
like  those  above  mentioned  and  the  Warrens  of  Boston  in  this 
connection,  we  doubt  if  the  histories  of  institutions  will  ever 
thrill  us  as  do  the  life-histories  of  men  who  struggled  through 
almost  insuperable  difficulties  to  the  achievement  of  such  tremen- 
dous benefits  to  humanity. 

Dr.  Mumford's  book  should  not  only  be  read  but  owned  by  every 
American  physician,  and  we  could  think  of  no  more  stimulating 
gift  to  be  put  in  the  hands  of  the  graduate  than  this  narrative,  in 
which  are  embodied  the  wonderful  achievements  of  his  predecessors 
in  the  healing  art.  F.  R.  P., 


Practical  Points  in  Nursing.  For  Nurses  in  Private  Practice. 
By  Emily  A.  M.  Stoney.  Third  edition.  Philadelphia,  New 
York  and  London:  W.  B.  Saunders  &  Co.,  1903. 

The  third  edition  of  this  valuable  book  on  nursing  has  been 
revised  and  brought  up  to  date  by  a  physician  owing  to  the  death 
of  the  able  author. 

The  work  itself,  except  for  the  revision  made  necessary  by 
advance  in  knowledge,  retains  much  of  its  originality.  The  authoress 
was  peculiarly  qualified  by  experience  and  position  to  write  authori- 
tatively, and  she  is  to  be  doubly  commended  for  omitting  much  that 
a  nurse  need  not  know,  as  well  as  for  the  good  selection  of  what 
she  should  know. 

The  matter  has  been  divided  into  seven  chapters  and  an  appendix: 
I.  The  Nurse;  II.  The  Sick-room;  III.  The  Patient;  IV.  Nursing 
in  Accidents  and  Emergencies;  V.  Nursing  in  Special  Medical  Cases; 
VI.  Nursing  of  Sick  Children;  VII.  Physiology  and  Descriptive 
Anatomy.  The  appendix  contains  various  kinds  of  useful  knowledge, 
such  as  tables  of  weights  and  measures,  recipes,  dose  list,  glossary, 
etc.  The  difficulty  in  instructing  nurses  lies  in  knowing  just  how 
much  to  teach  and  how  much  to  withhold.  It  is  necessary  for  the 
modern  trained  nurse  to  have  an  intelligent  knowledge  of  the  reason 
for  pursuing  a  particular  course  or  abandoning  another.  It  is  not 
necessary,  on  the  other  hand,  for  a  nurse  to  take  a  complete  medical 
course.     Miss  Stoney's  work  contains  many  things  of  interest  to 
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physicians  as  well  as  to  nurses,  and  should  prove  a  valuable  aid  for 
nurses  in  their  private  work.  The  book  has  its  need  also,  as  private 
nursing  is  somewhat  different  from  hospital  work,  and  often  a  nurse 
is  at  a  loss  for  many  kinds  of  information  not  picked  up  at  the 
hospital.  J.  N.  H. 


A  Manual  of  Plague.  By  William  Ernest  Jennings,  M.B., 
CM.,  Major  in  the  Indian  Medical  Service;  Chief  Medical 
Officer  for  Plague  Operations  in  the  Bombay  Presidency,  etc. 
With  an  Introduction  by  Surgeon- General  G.  Bainbrldge,  M.D., 
M.R.C.P.,  I.M.S.    London:  Rebman,  1903. 

The  extensive  and  really  alarming  outbreak  of  plague  which  but 
a  few  years  ago  threatened  to  spread  from  the  East  to  Occidental 
nations  has  drawn  particular  attention  to  the  study  of  this  disease; 
and  so  important  and  numerous  have  been  the  discoveries  concerning 
its  etiology,  treatment,  and  prophylaxis  that  a  thorough  exposition 
of  the  present  knowledge  concerning  the  subject  can  scarcely  be 
gained  from  the  ordinary  text-book  of  medicine.  In  certain  countries 
where  plague  is  hkely  to  occur  it  is  absolutely  necessary  that  the 
practitioner  should  be  thoroughly  conversant  with  every  aspect  of 
the  disease.  To  this  end  the  present  manual  is  excellently  adapted, 
for  it  treats  of  the  subject  from  a  practical  standpoint,  and  is  besides 
essentially  up  to  date.  The  book  opens  with  an  introductory  chapter 
upon  the  interesting  history  of  plague  epidemics,  after  which  follow 
chapters  on  the  bacteriology,  pathology,  treatment,  epidemiology, 
symptomatology,  etiology,  etc.  The  diagnosis  and  prognosis  are 
appropriately  treated  and  many  important  pages  deal  with  measures 
for  the  suppression  and  prevention  of  the  spread  of  plague.  The 
author's  personal  knowledge  and  extensive  experience  with  the 
disease  certainly  give  the  book  a  practical  value. 

There  are  a  number  of  illustrations,  most  of  which  are  fairly 
good.    The  book  is  well  printed  and  nicely  bound.       W.  T.  L. 


A  Manual  op  Hygiene  and  Sanitation.  By  Seneca  Egbert, 
A.M.,  M.D.  Third  edition,  enlarged  and  thoroughly  revised. 
Philadelphia  and  New  York:  Lea  Brothers  &  Co. 

The  third  edition  of  Dr.  Egbert's  very  useful  manual  shows 
evidence  of  very  careful  and  thorough  revision  of  every  chapter. 
New  material  and  numerous  additional  illustrations  have  been 
introduced  where  needed.  Disinfection  has  been  divorced  from 
Quarantine  and  placed  in  a  chapter  by  itself,  and  the  chapter  on 
Laboratory  Tests  has  been  much  improved.    The  first  edition  wa^ 
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a  valuable  addition  to  the  literature  of  Hygiene,  the  second  was  an 
improvement  over  the  first,  and  the  third  is  better  than  the  second. 
As  the  author  keeps  his  work  abreast  of  the  times,  each  revision 
causes  an  increase  in  size;  and  it  seems  probable  that  before  long 
he  will  have  to  determine  where  a  cut  can  be  made  with  least 
injury  to  the  book  as  a  whole.  It  is  the  opinion  of  the  reviewer 
that  the  chapter  on  Bacteriology  could  well  be  spared  even  now, 
for  it  is  slight  and  sketchy;  it  can  be  of  no  assistance  to  those  who 
have  had  an  elementary  course  in  the  subject,  and  is  not  full  enough 
for  those  who  have  not.  Moreover,  a  work  on  Hygiene  should  no 
more  include  elementary  bacteriology  than  elementary  physics, 
chemistry,  or  mathematics.  C.  H. 


Modern  Surgery:  General  and  Operative.  By  John  Chalt 
MERS  Da  Costa,  M.D.,  Professor  of  Principles  of  Surgery  and 
of  Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia; 
Surgeon  to  the  Philadelphia  Hospital  and  to  St.  Joseph's  Hospital, 
Philadelphia.  Fourth  edition,  rewritten  and  enlarged,  with  707 
illustrations,  some  of  them  in  colors.  Philadelphia,  New  York 
and  London:  W.  B.  Saunders  &  Co.,  1903. 

Although  the  whole  science  of  medicine  is  constantly  and  steadily 
progressing,  perhaps  the  most  noted  advances  are  in  the  realm  of 
surgery,  where  new  methods,  improved  technique,  and  more  modern 
patterns  of  instruments  are  ever  pressing  the  old  ones  into  the 
background.  For  this  reason  a  text-book  on  surgery  very  soon 
becomes  out  of  date  unless  continually  revised  and  rewritten,  for, 
though  many  of  the  procedures  have  come  to  be  regarded  as  standard 
ones,  student  and  practitioner  alike  will  not  be  satisfied  with  a  work 
containing  these  only,  but  demand  methods  of  the  day  and  hour, 
such  as  the  Lorenz  treatment  and  others  of  a  kindred  nature.  In 
this  aspect  Da  Costa's  Surgery  is  excellent.  This  fourth  edition 
has  continued  the  many  good  points  of  the  previous  editions, 
but  has  been  entirely  rewritten,  many  procedures  now  obsolete 
having  been  dropped  and  their  places  taken  by  modern  methods. 
It  is  not  a  large  work,  the  general  divisions  corresponding  to  the 
generally  accepted  classification  of  subjects  in  all  standard  works 
on  surgery.  The  discussions,  both  in  regard  to  Symptomatology 
and  Treatment,  are  brief  but  clear  and  concise  and  well  adapted 
to  teach  what  the  author  wishes.  A  chapter  on  Bacteriology  precedes 
the  surgical  matter  proper,  as  the  author  believes,  and  justly  so, 
that  without  a  clear  idea  of  the  causes  of  infection  in  its  various 
forms  the  surgeon  is  but,  poorly  equipped  to  guard  against  it. 
Fractures  and  Dislocations,  on  account  of  their  great  practical 
,  importance,  receive  a  large  amount  of  space  and  are  treated  in  a 
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rational  manner,  while  for  all  but  the  more  common  operations  on 
the  Eye,  Nose,  Throat,  and  Ear,  in  common  with  most  gynecological 
procedures,  the  reader  is  referred  to  special  works  on  these  subjects. 
The  different  operations  on  the  intestines  with  their  many  advocates 
are  carefully  considered  and  clearly  set  forth  with  their  various 
advantages  and  disadvantages,  and  the  chapters  devoted  to  these 
are  both  interesting  and  instructive.  There  are  over  seven  hundred 
illustrations,  many  of  them  good  half-tones,  but,  on  the  other  hand, 
there  are  a  number  of  old  cuts  which  are  hardly  in  keeping  with 
a  work  in  every  other  respect  so  up  to  date.  The  reproductions  of 
x-ray  photographs,  of  which  there  are  a  number,  are  excellent. 

G.  M.  C. 


A  Dictionary  of  Medical  Science.  Containing  a  full  explana- 
tion of  the  Various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Medical  Chemistry,  Pharmacy,  Pharmacology,  Therapeutics, 
Medicine,  Hygiene,  Dietetics,  Pathology,  Bacteriology,  Surgery, 
Ophthalmology,  Otology,  Laryngology,  Dermatology,  Gyne- 
cology, Obstetrics,  Pediatrics,  Medical  Jurisprudence,  Dentistry, 
Veterinary  Science,  etc.  By  Robley  Dunglison,  M.D.,  LL.D. 
Twenty-third  edition,  thoroughly  revised,  with  the  Pronuncia- 
tion, Accentuation,  and  Derivation  of  the  Terms.  By  Thomas 
L.  Stedman,  A.m.,  M.D.  Philadelphia  and  New  York:  Lea 
Brothers  &  Co.,  1903. 

The  name  of  Robley  Dunglison  stands  forth  as  that  of  the  greatest 
medical  lexicographer  of  the  Enghsh  language.  For  seventy-five 
years  his  work  has  been  the  standard  dictionary  used  by  the  EngUsh- 
speaking  medical  world,  and  now  in  its  twenty-third  edition  it  is  a 
pleasure  to  reahze  that  it  remains  fully  up  to  the  standard  of  the  most 
modern  requirements.  One  thing  which  is  particularly  noticeable  in 
the  work  is  the  great  economy  of  space  which  its  editor  has  succeeded 
in  accompUshing  by  the  elimination  of  obsolete  terms  and  all  matter 
which  was  not  of  distinct  value  in  subserving  the  purpose  of  the 
dictionary.  In  the  accomplishment  of  this  object  nothing  has  been 
omitted  which  could  prove  of  any  real  service  to  the  searcher  after 
information,  and  room  has  been  made  to  accommodate  a  wonderful 
line  of  new  subject-matter.  Space  has  also  been  obtained  by 
cutting  out  the  figured  pronunciation,  which  is  so  often  absolutely 
unnecessary.  A  number  of  most  excellent  cuts  have  been  intro- 
duced. They  have  evidently  been  chosen  for  their  real  value,  and 
not  to  catch  the  eye  of  a  casual  peruser  of  the  work.  Although  the 
type  is  small,  as  is  always  necessary  in  a  work  of  this  nature,  never- 
theless it  is  so  clear  that  it  is  easy  to  read.  The  publishers  of  this 
classical  work  are  to  be  congratulated  in  having  procured  the 
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services  of  an  editor  who,  having  preserved  all  the  traditions  which 
have  given  the  book  its  pre-eminence,  has  at  the  same  time  brought 
it  most  thoroughly  up  to  date.  F.  R.  P. 


The  American  Illustrated  Medical  Dictionary.  A  New  and 
Complete  Dictionary  of  the  Terms  Used  in  Medicine,  Surgery, 
Dentistry,  Pharmacy,  Chemistry,  and  the  Kindred  Branches, 
with  their  Pronunciation,  Derivation,  and  Definition,  Including 
Much  Collateral  Information  of  an  Encyclopaedic  Character.  By 
W.  A.  Newman  Dorland,  A.M.,  M.D.  Third  edition,  revised 
and  enlarged.  Philadelphia,  New  York  and  London:  W.  B. 
Saunders  &  Co.,  1903. 

American  Pocket  Medical  Dictionary.  Edited  by  W.  A. 
Newman  Dorland,  A.M.,  M.D.  Containing  the  Pronunciation 
and  Definition  of  all  the  Principal  Terms  Used  in  Medicine  and 
the  Kindred  Sciences,  along  with  over  Sixty  Extensive  Tables. 
Fourth  edition,  revised  and  enlarged.  Philadelphia,  New  York 
and  London:  W.  B.  Saunders  &  Co.,  1903. 

Both  these  dictionaries  have  gone  through  a  number  of  editions, 
and  have  achieved  a  most  enviable  degree  of  favor  from  the  medical 
profession.  The  large  one  indeed  may  be  considered  as  an  authori- 
tative work  of  reference  of  the  greatest  value  to  the  literature  of  the 
medical  profession.  Its  definitions,  though  concise,  are  very  lucid. 
The  method  of  indicating  the  pronunciation  of  the  terms  is  exceed- 
ingly simple.  A  feature  of  special  value  in  the  work  is  the  excellent 
tables  of  muscles,  nerves,  bacteria,  etc.,  with  which  it  abounds. 
Although  the  illustrations  are  not  very  numerous,  they  are  all  such 
as  possess  real  value  to  the  reader. 

The  American  Pocket  Medical  Dictionary  will  prove  of  special  use 
to  medical  stenographers,  nurses,  and  other  persons  who  are  required 
to  be  familiar  with  the  definition  and  spelling  of  medical  terms. 
Within  its  small  bulk  it  practically  comprises  all  the  information 
of  its  nature  with  which,  under  ordinary  circumstances,  it  would 
be  necessary  for  them  to  be  familiar. 

Both  of  these  dictionaries  are  most  excellent  in  their  typography 
and  their  arrangement.  J.  H.  G. 
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On  the  Tuberculous  Serum  Reaction  — Marchetti  and  Stefanelli 
(Riv.  Grit.  d.  Clin.  Med.  Firenze,  1903,  vol.  iv.  pp.  657,  673,  689),  in 
the  clinic  of  Professor  Grocco,  of  Florence,  have  made  an  interesting 
study  of  the  value  of  the  tuberculous  serum  reaction.  As  is  well  known, 
the  possible  diagnostic  imijortance  of  this  reaction  was  first  suggested 
in  1898  by  Arloing,  whose  later  studies  with  Courmont  have  been  fol- 
lowed by  numerous  observations  with  conflicting  results;  one  party 
maintaining  that  the  reaction  when  carried  out  under  rigid  rules  and 
interpreted  with  proper  reserve  is  of  material  value  in  the  early  diag- 
nosis of  tuberculosis;  the  other,  among  whom  is  Koch,  denying  abso- 
lutely its  value.  The  Italian  authors  nave  studied  seventy-three  cases 
of  varying  characters.  They  emphasize  the  necessity  of  using  cultures 
of  carefully  determined  age  and  of  following  minutely,  in  every  detail, 
the  method  of  Arloing  and  Courmont.  The  results  of  their  studies  have 
been  as  follows: 

They  believe  that  the  reaction  is  of  no  material  value  unless  positive 
\vithin  the  first  six  hours. 

In  grave  tuberculosis,  pulmonary  or  abdominal,  the  reaction  was 
positive  in  42  per  cent,  of  the  cases. 

In  early  cases,  mild  or  improving,  the  reaction  was  positive  in  88  per 
cent. 

In  cases  which  were  probably  tuberculosis,  but  which  clinically  could 
not  be  positively  determined,  the  reaction  was  positive  in  one  out  of 
four  of  the  grave  cases  and  in  two-thirds  of  the  milder  forms  of  disease. 

In  three  cases  of  lupus  the  reaction  was  negative. 
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In  five  cases  which  were  proven  by  autopsy  not  to  have  been  tuber- 
culosis the  reaction  was  always  negative. 

In  cases  in  which  clinically  there  was  no  evidence  of  tuberculosis  and 
which  did  not  come  to  autopsy,  the  reaction  was  negative  nine  times 
out  of  ten;  it  was  positive  in  one  instance  of  multiple  sclerosis. 

In  general,  the  milder  the  lesion  the  more  positive  was  the  reaction, 
while  in  one  case  where  the  reaction  was  primarily  positive  it  disap- 
peared as  death  approached  (tuberculous  meningitis). 

For  six  hours  the  reaction  may  be  positive  in  clearly  non-tuberculous 
cases. 

They  conclude  that  the  Arloing-Courmont  reaction,  "studied  accu- 
rately in  all  its  most  minute  particulars  and  weighed  with  due  restrictions, 
is  a  useful  and  not  to  be  neglected  diagnostic  aid,  especially  in  early  and 
mild  cases,  the  very  instances  in  which  the  percentage  of  positive  results 
is  larger  and  more  striking."  But  these  cases  are  the  very  instances  in 
which,  from  the  point  of  view  of  prophylaxis  and  treatment,  the  early 
recognition  of  the  process  is  of  especial  value.  While  they  believe  that 
there  is  a  relation  between  the  degree  of  specific  agglutinative  power  in 
the  tuberculous  blood  serum  and  the  gravity  of  the  infection,  yet,  in 
the  present  state  of  our  knowledge,  the  results  of  the  test  do  not  justify 
prognostic  conclusion. 

Pneumothorax :  An  Historical,  Clinical,  and  Experimental  Study. — 
Emerson  {Johns  Hopkins  Hospital  Reports,  vol.  xi.  pp.  1-450)  has 
reviewed  the  literature  of  pneumothorax  from  the  time  of  Hippoc- 
rates down  to  the  present  date.  There  are  358  very  full  abstracts  of 
the  most  important  contributions  to  the  subject  during  this  period. 
Hippocrates  interpreted  the  splashing  sound  as  a  sign  of  empyema 
and  not  of  pneumothorax,  which  he  did  not  recognize.  The  writer 
emphasizes  the  fact  that  "succussion"  is  not  the  splashing  sound  heard, 
but  the  act  of  shaking  which  produces  it,  a  distinction  which  clinicians 
do  not  sufficiently  realize.  Our  knowledge  of  pneumothorax  is  usually 
stated  to  date  from  the  thesis  of  Itard,  published  in  1803.  He  reported 
5  cases  of  pulmonary  tuberculosis  with  pneumothorax,  but  did  not 
recognize  the  condition  during  life.  Laennec,  who  published  his  obser- 
vations in  1819,  in  his  work  on  Mediate  Auscultation,  was  the  first  to 
recognize  the  disease  intra  vitam.  Owing  to  Hippocrates'  belief  that 
the  succussion  splash  was  a  sign  of  empyema,  it  had  fallen  into  disfavor 
and  had  been  practically  disregarded  up  to  Laennec's  time.  The  latter 
was  the  first  to  recognize  its  true  significance  and  to  add  it  to  the  symp- 
tom-complex. Comparatively  speaking,  little  of  importance  has  been 
added  to  our  knowledge  of  the  disease  since  the  days  of  Itard  and 
Laennec.  They  discussed  the  clinical  symptoms  very  fully,  and  it  is 
Itard's  classification,  with  slight  modifications,  that  is  now  in  use. 
Since  their  day  the  cases  of  so-called  idiopathic  pneumothorax,  that  is, 
pneumothorax  arising  within  the  chest  and  in  which  the  gas  was  not  air, 
have  been  the  cause  of  considerable  dispute.  In  the  last  twenty  years 
the  therapeutics  of  the  disease  has  been  mainly  under  discussion. 

Emerson  reports  at  length  the  cases  of  pneumothorax  that  have 
occurred  in  Professor  Osier's  and  Professor  Halsted's  wards  at  the 
Johns  Hopkins  Hospital.  There  were  48  in  all.  The  largest  number, 
22,  were  due  to  pulmonary  tuberculosis.  Of  these,  18  were  men  and  4 
women.     In  11  the  pneumothorax  was  right  sided  and  in  11  it  was 
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left  sided.  Statistics  in  general  have  shown  the  disease  to  be  about 
twice  as  frequent  on  the  left  as  on  the  right  side.  Of  the  22  cases,  19 
came  to  autopsy,  and  in  16  the  perforation  was  found.  It  was  in  the 
upper  lobe  in  7,  in  the  lower  in  6,  and  in  the  middle  in  3.  The  autopsies 
on  cases  of  tuberculous  pneumothorax  represented  just  4  per  cent,  of 
all  the  cases  of  pulmonary  tuberculosis  that  came  to  autopsy. 

There  were  2  cases  follo^^^ng  bronchiectasis.  There  had  been  only 
11  cases  previously  reported  in  the  literature.  Rupture  of  a  metastatic 
abscess  in  the  lung  was  the  cause  in  2  cases.  One  instance  followed 
gangrene  of  the  lung.  Rupture  of  emphysematous  blebs  was  the  cause 
in  2  cases.  Next  to  pulmonary  tuberculosis,  the  largest  number  fol- 
lowed tapping  of  the  chest  for  fluid.  There  were  10  due  to  this  cause. 
In  1  the  air  was  pumped  into  the  chest;  in  a  second  it  was  allowed 
to  enter  through  the  unguarded  needle;  and  in  a  third  the  lung  was 
pricked  by  a  hypodermic  needle.  The  writer  speculates  as  to  the  cause 
m  the  other  cases.  5  of  these  10  cases  died.  In  2  cases  the  pneumo- 
thorax resulted  from  rupture  of  an  empyema  into  the  lung.  Tramnatism 
was  the  cause  in  6  cases.  It  is  of  interest  that  there  were  14  other  cases 
in  Professor  Halsted's  wards  in  which  the  lung  was  known  to  have 
been  injured  by  various  forms  of  tramnatism,  but  in  which  pneumo- 
thorax did  not  occur.  There  was  1  case  in  which  the  disease  was  a 
sequel  to  a  hepatopulmonary  amoebic  abscess. 

The  writer  discusses  very  fully  the  mechanics,  symptoms,  physical 
signs,  course,  prognosis,  diagnosis,  and  treatment  of  pneumothorax. 
Emerson's  original  investigations  in  connection  with  the  disease  have 
been  chiefly  in  a  study  of  its  mechanics  and  also  in  an  endeavor  to 
determine  whether  the  pneumothorax  be  a  valvular,  open,  or  closed 
one  from  careful  analyses  of  the  gas  contained  in  the  pleural  cavity. 
To  both  of  these  considerations  he  has  made  valuable  contributions. 

In  regard  to  treatment,  the  concensus  of  opinion  seems  to  be  that 
the  air  in  the  chest  may  be  usually  disregarded.  In  other  words,  it 
is  not  necessary  to  aspirate  it.  If  any  considerable  amount  of  fluid  be 
present  it  should  be  aspirated,  but  with  great  caution.  Too  much  fluid 
must  not  be  removed  and  too  great  a  negative  pressure  in  the  aspirator 
must  be  avoided,  otherwise  a  closed  pneumothorax  may  be  converted 
into  an  open  one. 

The  Results  of  Organotherapy  in  Addison's  Disease. — E.  W.  Adams 
C  The  Practitioner,  October,  1903,  p.  473)  has  analyzed  97  cases  of  this 
disease  reported  in  the  Uterature  and  in  which  adrenal  preparations  in 
one  form  or  other  were  used  medicinally,  with  the  object  of  determining 
the  efficacy  of  this  line  of  treatment.  He  classified  the  cases,  with  the 
results  as  follows:  1.  Cases  made  distinctly  worse,  7.  2.  Cases  deriving 
no  real  benefit,  43.  3.  Cases  showing  marked  improvement,  31.  4.  Cases 
permanently  relieved,  16.  There  has  been  a  great  diversity  of  prepara- 
tions of  the  gland  used.  The. successful  results  seemed  to  occur  only 
in  those  cases  where  adrenal  gland  preparations  were  given  solely  by 
mouth.  The  subcutaneous  and  intramuscular  injection  of  the  adrenal 
preparation  is  useless,  as  it  has  been  shown  that  the  active  principle 
is  oxidized  and  rendered  inert  when  injected  into  the  tissues.  Adams 
says  that  epinephrin  and  adrenalin,  the  newly  discovered  active  prin- 
ciples, do  not  appear  to  have  been  given  a  trial.  He  does  not  state 
what  preparation  of  the  gland  given  by  mouth  seems  to  have  proved 
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most  beneficial.  From  the  post-mortem  records  he  concludes  that  the 
cases  most  likely  to  derive  benefit  are  those  in  which  the  tuberculous 
process  is  a  chronic  sclerosing  one,  and  where  the  other  organs  are 
fairly  sound. 

The  writer  states,  in  drawing  his  conclusions,  that  there  would  appear 
to  be  a  certain  class  of  cases  of  Addison's  disease  which  derives  indjubi- 
table  benefit  from  the  exhibition  of  some  form  of  suprarenal  substance, 
although  in  any  given  case  it  remains  up  to  now  impossible  to  determine 
its  probable  response  to  the  treatment.  In  any  given  case,  selected  hap- 
hazard, the  probability  is  that  disappointment  will  follow  on  the  institu- 
tion of  organotherapy;  but  that  probability  is  very  distinctly  less  than 
that  attaching  to  any  alternative  method  of  treatment  at  present  known. 
He  believes  that  the  last  word  upon  the  preparation  to  be  used  and  its 
method  of  administration  remains  to  be  said.  The  problem  seems  to 
be  to  get  a  sufficient  and  continuous  dose  of  the  pure  and  active  prin- 
ciple unchanged  into  the  blood  stream.  Intravenous  injection  is  held 
to  be  impracticable. 
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The  Treatment  of  the  Appendix  Stump  after  Extirpation. — Riedel 

(Centralblatt  f.  Chir.,  1903,  No.  51)  states  that  he  differs  most  widely 
from  the  remarks  of  Zellar  (an  abstract  appears  in  this  number),  and 
that  the  best  method  is  as  follows:  the  mesentery  should  be  freely 
separated  from  the  appendix  and  then  the  appendix  should  be  ligated 
with  catgut  close  to  the  gut.  Catgut  is  preferable  to  silk,  as  it  can  be 
tied  tighter,  and  it  does  not  tend  to  injure  the  bowel.  The  appendix 
should  again  be  ligated,  this  time  with  silk,  1  cm.  away  from  the  first 
ligature  and  then  divided  between  them.  The  mucous  membrane  of 
this  stump  should  then  be  excised  with  scissors  and  the  remaining  coats 
should  then  be  closely  approximated  with  three  silk  interrupted  sutures ; 
the  temporary  catgut  ligature  which  was  first  applied  should  then  be 
cut.  In  aseptic  cases  no  drainage  is  necessary,  but  if  indicated  one 
should  not  hesitate  to  use  it. 


Extirpation  of  the  Appendix. — Zellee  {Centralblatt  f.  Chir.,  1903, 
No.  45)  states  that  one  method  of  treatment  of  the  stump  of  the 
appendix  after  extirpation  is  to  leave  a  "cuff,"  which  is  then  sewed 
over  the  stump;  still  another  consists  in  the  turning  in  or  invagination 
of  the  stump  into  the  caecum,  and  then  the  area  is  closed  by  Lembert 
sutures.    This  method,  however,  may  produce  dangerous  sequelae,  such 
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as  abscess,  as  in  the  case  reported  by  Herman  {Centralhlatt  f.  Chir., 
1901,  p.  1028),  where  the  patient  succumbed  five  days  after  operation 
from  this  cause.  The  author  recommends  as  the  best  procedure  to 
separate  the  appendix  from  its  mesentery  and  then,  taking  care  to 
prevent  the  escape  of  any  of  the  intestinal  contents,  to  cut  it  absolutely 
flush  with  the  bowel,  and  then  to  close  the  resulting  hole  in  the  gut  by 
two  rows  of  Lembert  sutures.  This  method  has  uniformly  been  followed 
by  a  good  result  and  would  seem  to  be  the  safest  method  of  avoiding 
the  formation  of  a  fecal  fistula. 


The  Treatment  of  Granulating  Wounds.— Wagner  {Centralhlatt  f. 
Chir.,  No.  50,  1903),  after  discussing  in  detail  the  treatment  of  these 
wounds  by  means  of  different  ointments  and  aseptic  dressings,  states 
that  his  efforts  have  been  directed  toward  lessening  the  period  of  granu- 
lation. In  the  large  superficial  wounds  skin  grafting  has  provea  most 
efficacious  on  many  occasions,  but  it  is  a  useless  procedure  in  the  presence 
of  active  suppuration.  In  those  cases  where  the  granulations  have  a 
tendency  to  be  oedematous  and  as  a  result  the  dressings  are  kept 
constantly  moist  by  the  discharge,  ointments  will  prove  to  be  useless, 
as  they  only  tend  to  increase  heat  and  moisture  and  at  the  same  time 
absolutely  prevent  the  contact  of  the  air  with  the  wound.  If  such  cases 
have  their  wounds  exposed  to  the  air  during  the  daytime  one  will  soon 
see  thfe  whole  aspect  change;  the  secretion  becomes  much  less  and 
healing  follows.  At  night  they  should  be  covered  by  a  suitable  dressing 
to  prevent  infection  from  the  bed-clothes.  The  author  notes  having 
selected  two  practically  similar  cases  and  treated  one  by  the  "open' 
and  the  other  by  the  "closed"  method,  and  the  one  treated  by  the 
former  method  healed  in  much  the  shorter  space  of  time.  In  no  case 
did  any  infection  result  from  the  exposure  of  the  wounds  to  the  air. 

A  New  Operation  for  Hemorrhoids. — Landstrom  {Centralhlatt  f. 
Chir.,  1903,  No.  47)  states  that  extirpation  and  cauterization  are  well- 
known  methods  and  that  the  treatment  by  ligature  has  also  many 
advocates,  but  that  lately  he  has  used  the  following  method  in  his 
hospital  work,  with  excellent  results.  The  principle  of  the  operation  is 
to  exert  strong  pressure  by  means  of  forceps  on  the  hemorrhoidal  mass, 
which  is  thus  excised.  The  blade  of  these  forceps  is  about  7  cm.  long 
by  5  cm.  wide;  they  should  be  applied  in  a  similar  manner  to  the 
Langenbeck  forceps.  The  patient  is  prepared  in  the  usual  manner, 
then  placed  in  the  side  position,  the  sphincter  dilated,  the  forceps 
applied,  the  hemorrhoidal  mass  removed,  and  the  operation  completed 
by  the  introduction  of  some  iodoform  gauze,  which,  however,  should 
be  removed  on  the  second  day.  The  operation  requires  but  very  few 
moments  for  its  performance  and  the  naemostasis  is  nearly  absolute, 
and  so  the  operation  is  an  admirable  one  for  weak  patients.  The  author 
notes  the  successful  use  of  this  method  in  25  cases,  and  has  found  it 
to  be  a  most  satisfactory  method  of  procedure. 

The  Radical  Cure  of  Inguinal  Hernia,  with  Especial  Reference  to 
the  Anatomy.— rioFMAN  {Centralhlatt  f.  Chir.,  1903,  No.  41)  bases  his 
observations  upon  an  experience  of  45  cases  during  the  past  year  upon 
whom  the  radical  cure  was  attempted.  The  most  perfect  asepsis  is  an 
absolute  essential,  for  upon  it  depends  the  success  of  the  operation. 

VOL.   127,   NO.  3.— MARCH,    19(M.  38 
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Too  much  importance  cannot  be  laid  upon  the  absolute  closure  of  the 
sac  in  the  region  of  the  parietal  peritoneum  and  the  restoration  or 
re-establishment  of  a  support  for  the  same  at  the  internal  ring  by  one 
or  more  wire-thread  sutures,  but  care  should  be  taken  at  this  time  not 
to  disturb  the  normal  relation  of  the  spermatic  cord.  This  presents  no 
extraordinary  difficulty  if  proper  care  be  taken  in  the  insertion  of  a 
purse-string  suture  into  the  sac  and  in  the  subsequent  sutures.  The 
author's  series  of  45  cases  made  an  uninterrupted  recovery,  and  when 
examined  a  year  later  showed  no  evidence  of  recurrence. 
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Treatment  of  Mucomembranous  Enterocolitis. — Dr.  Perochaud 
asserts  that  the  three  principal  indications  in  this  affection  are  these:  to 
modify  the  general  state  of  the  nervous  system,  to  modify  the»  local 
nervous  condition,  and  to  excite  the  trophic  action  of  the  abdominal 
nerves.  If  the  disease  is  of  long  standing  absolute  quiet  and  milk  diet 
must  be  enjoined.  In  the  cases  of  short  duration,  in  addition  to  milk, 
cereals,  soft-boiled  eggs,  small  quantities  of  the  various  meats — cut 
very  fine — fish  and  the  green  vegetables  are  allowable.  Fruit,  if  eaten 
at  all,  must  be  cooked,  and  bread  should  be  eaten  in  small  quantity. 
No  fat  soups  may  be  taken.  Water  is  the  preferable  beverage,  but 
beer  and  wine  together  with  the  mildly  alkaline  mineral  waters  may 
be  drunk  in  small  amounts.  Beverages  are  useful  to  combat  the 
tendency  to  constipation,  and  milk  drunk  during  meals  often  renders 
service  in  this  connection.  Highly  seasoned  food  should  be  interdicted. 
In  severe  forms  of  the  disease  where  absolute  milk  diet  is  intolerable, 
cereals  and  finely  chopped  meat  may  be  given.  It  is  very  necessary 
that  a  daily  movement  of  the  bowels  should  be  secured,  but  this  must 
be  done  without  irritating  the  intestine.  The  author  recommends  for 
this  purpose  injections  of  olive  oil  and  castor  oil  by  the  mouth,  but 
other  laxatives  may  be  employed;  most  important  is  the  acquirement 
of  the  habit  of  going  to  stool  every  day  at  the  same  hour.  Abdominal 
pain  may  be  relieved  by  hot  applications,  cannabis  indica,  belladonna, 
and,  as  a  last  resort,  morphine.  Abdominal  massage  is  useful  in  this 
connection  as  well  as  in  combating  the  constipation.  Intestinal  lavage 
is  to  be  employed  for  the  removal  of  the  products  of  the  disease  from 
the  intestine.  It  should  be  given  through  a  tube  passed  high  into  the 
rectum,  and  in  atonic  conditions  of  the  intestine  should  be  at  a  tem- 
perature of  103°  F*.,  while,  if  the  opposite  state  obtains,  at  98°  F.;  the 
quantity  should  be  about  two  quarts  and  the  procedure  should  take 
at  least  twenty  minutes.  Various  solutions  may  be  used.  Naphthol, 
1:300;  ichthyol,  1:64;  or  solutions  of  sodium  bicarbonate,  sodium 
chloride,  sodmm  borate,  silver  nitrate,  etc.  The  author  highly  recom- 
mends beer  yeast  to  be  taken  in  doses  of  about  one-halt  a  drachm 
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slightly  diluted  three  times  a  day  between  meals,  and  asserts  that  his 
results  from  its  use  have  been  most  excellent.  General  tonic  treatment 
should  also  be  prescribed,  but  the  greatest  care  should  be  obsened 
lest  the  digestive  tract  be  disturbed  by  it.  Massage,  hydrotherapy,  and 
electrotherapy,  especially  the  latter,  are  important  adjuncts  to  the  other 
treatment. — Gazette  medicale  de  Nantes,  1903,  No.  51,  p.  1021. 

Wine  and  Alcoholic  Beverages  in  Dyspepsia. — Dr.  Albert  Mathieij 
considers  that  the  routine  use  of  alcohol  in  gastric  disorders  is  not  to 
be  tolerated,  though  Boas  has  shown  that  in  small  quantities  it  stimu- 
lates stomach  digestion.  Alcohol,  when  injected  directly  into  the  organ, 
has  a  direct  action  upon  its  lining  and  a  chemical  action  upon  its 
contents.  Linossier  has  shown  that  alcohol  diminishes  the  peptonizing 
power  of  the  gastric  juice  and  has  the  same  action  upon  the  trypsin. 
Alcohol  also  retards  the  inversion  of  saccharose  in  the  presence  of  beer 
yeast.  Dastre  has  proven  as  well  that  it  also  interferes  with-  pancreatic 
digestion.  It  is  therefore  evident  that  in  marked  gastric  lesions,  such 
as  ulcer,  cancer,  gastritis,  with  congestion  of  the  peptic  glands  or 
atrophy  of  the  same,  alcohol  is  contra-indicated  not  only  because  it 
retards  digestion  and  increases  the  pain,  but  also  since  it  aggravates 
the  lesion.  The  patients  who  appear  to  be  benefited  by  the  use  of 
alcohol  are  those  whose  stomachs  lack  motor  power  and  who  have  a 
sensation  of  weight  or  inflation  after  eating.  Such  find  relief  from  a 
small  glass  of  cognac  or  liqueur  at  the  end  of  a  meal.  It  is  probable, 
however,  that  even  in  these  cases  the  habit  increases  their  oisease  in 
the  end.  They  may  better  take  a  glass  of  hot,  well  diluted,  red  or 
white  wine  during  or  after  the  meal  from  time  to  time.  The  author 
believes  that  patients  troubled  by  acid  regurgitation  may  be  relieved 
by  taking  white  wine,  preferably  sparkling,  well  diluted.  Wine,  espe- 
cially red  wine,  increases  the  discomfort  of  those  with  a  tendency  to 
gastric  stasis  and  distress.  In  all  cases  the  use  of  wine  should  be  left 
off  and  renewed  from  time  to  time  if  it  is  to  produce  its  best  effect.^ 
Revue  de  therapeutique,  1903,  No.  23,  p.  798. 

Renal  Opotherapy. — M.  Renault  has  administered  the  macerated 
kidney  of  the  pig  in  various  forms  of  renal  disease  with  striking  results. 
He  states  that  this  form  of  medication  rapidly  induces  diuresis,  and 
when  continued  brings  the  ciuantity  of  urinary  secretion  to  normal  and 
maintains  it.  It  reduces  the  quantity  of  albumin  excreted  by  the 
insufficient  kidney  and  often  causes  its  entire  disappearance  for  consid- 
erable periods,  con.secjuently  it  favors  the  restoration  of  the  epithelium 
of  the  organ  to  a  histologically  normal  condition.  The  macerated 
kidney  also  exercises  an  antito.xic  action  and  the  antitoxin  which  it 
contains  is  not  changed  by  the  digestive  processes.  In  some  patients 
mild  toxic  symptoms  may  be  produced,  such  as  pruritis,  urticaria, 
sudorific  crises,  slight  gastric  disturbance,  etc.,  but  aside  from  these  its 
action  is  entirely  beneficial.  Arterial  hypertension,  excitability  of  the 
heart,  and  tendency  to  dilatation  always  lessen  under  its  influence  if 
it  is  administered  for  a  suflficiently  long  time.  It  is  a  therapeutic  agent 
that  should  be  in  general  use,  not  as  a  substitute  for  other  medication, 
but  a.s  an  adjunct  to  it.  The  chief  disadvantage  of  the  treatment  is 
that  the  kidney  must  be  prepared  freshly  every  dav. — Gazette  mMicatk 
/'  Parit,  1903,  No.  52,  p.  454. 
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The  Prophylaxis  of  Gonorrhoea.— Dr.  Jules  Janet,  after  considering 
the  use  of  most  of  the  means  recommended  for  the  prevention  of  gonor- 
rhoea! infection,  such  as  the  condom,  the  application  of  vasehne  to  the 
meatus  before  coitus,  and  the  injection  of  various  antiseptics  (mercury 
bichloride  1  :  1000  to  1  :  10,000;  silver  nitrate,  2  per  cent.;  protargol, 
4  to  20  per  cent.),  concludes  with  the  statement  that,  while  he  recom- 
mends to  his  patients  the  instillation  into  the  fossa  navicularis  of  several 
drops  of  a  solution  of  silver  nitrate  2  per  cent.,  or  of  protargol  20  per 
cent.,  he  believes  the  only  true  prophylaxis  of  the  disease  is  not  to  lay 
one's  self  liable  to  infection. — Revue  de  thSrapeutiqiie,  1903,  No.  24, 
p.  829. 

The  Internal  Treatment  of  Gonorrhoea. — Dr.  Edmund  Saalfeld 
reports  excellent  results  in  a  considerable  number  of  cases  from  the 
internal  administration  of  capsules  of  gonosan,  which  is  a  preparation 
of  the  resin  of  kava-kava  and  sandal  oil.  Under  this  agent  the  purulent 
discharge  in  a  short  time  becomes  mucoid,  the  pain  is  diminished, 
painful  erections  are  rendered  less  frequent  and  distressing,  and  com- 
plications^ such  as  epididymitis,  prostatitis,  cystitis,  and  adenitis  are 
unlikely  to  occur.  The  author  believes  that  gonosan  is  of  especial 
value  in  patients  in  whom  local  treatment  for  any  reason  cannot  be 
frequently  applied. — TJierapeutische  Monatshefte,  1903,  No.  12,  p.  626. 

Extract  of  Thymus  in  Ohloroanaemia.— Dr.  G.  Marcolongo  has 
experimented  with  the  extract  of  the  thymus  gland  in  the  chloroses  of 
childhood  and  adolescence  and  has  found  that  in  five  patients,  varying 
in  age  from  eight  to  twenty-one  years,  the  haemoglobin  percentage  and 
the  number  and  resistance  of  the  red  cells  rapidly  increased.  At  the 
same  time  a  considerable  amelioration  of  the  general  condition  and  an 
increase  in  weight  was  noted.  The  preparation  employed  contained 
one  part  of  the  juice  of  the  gland  suspended  in  two  parts  of  neutral 
glycerin.  Of  this,  two  and  one-half  drachms  were  given  each  morning 
and  night. — La  semaine  mSdicale,  1903,  No.  50,  p.  412. 

Potassium  Iodide  in  Ophthalmology. — Dr.  A.  Leprince  has  had 
occasion  to  use  this  drug  in  various  ophthalmic  lesions,  infantile  cataract, 
episcleritis,  scleritis,  and  iridocyclitis.  In  all  the  cases  considerable 
improvement  was  shown  after  the  first  day  and  cure  followed  after 
varying  periods  of  time,  depending  upon  the  severity  of  the  disease. 
In  rheumatic  and  arthritic  lesions  the  treatment  is  especially  appli- 
cable. The  iodide  is  employed  in  strengths  of  from  1  to  2.5  per  cent., 
depending  upon  the  nature  of  the  affection.  Of  this  solution,  from 
two  to  three  drops  are  instilled  into  the  eye  from  one  to  three  times  a 
day.  The  procedure  is  painless  and  provokes  no  reaction.  In  the 
author's  opinion  severe  cases  might  be  benefited  by  subconjunctival 
injections  of  the  solution. — Revue  francaise  de  medecine  et  de  chirurgie, 
1903,  No.  57,  p.  1361. 

Sodium  Salicylate  in  Lupus. — Dr.  A.  Plique  calls  attention  to  the 
use'  of  sodium  salicylate  in  two  cases  of  lupus  under  his  observation. 
Villemin  the  younger  has  experimented  upon  cultures  of  the  bacillus 
tuberculosis  and  has  found  that  only  six  agents  produced  complete 
sterilization;  of  these,  four  were  salicylic  acid  derivatives,  of  which 
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sodium  salicylate  seemed  most  applicable  to  the  purpose  in  hand.  The 
drug  was  used  in  the  following  solution :  sodium  salicylate,  1 ;  distilled 
water,  8.  Applications  of  this  were  made  morning  and  evening  to  the 
involved  areas.  The  only  untoward  effect  produced  was  a  slightly 
disfiguring  white  pellicle.  The  addition  to  the  solution  of  a  little 
fuchsin  produced  a  rose  color  and  greatly  lessened  the  disfigurement. 
This  latter  should  be  added  in  as  small  quantity  as  possible,  so  as  not 
to  diminish  the  tolerance  of  the  tissues  and  not  to  incTcase  the  irritation. 
The  two  cases  treated  were  of  long  standing  and  obstinate  facial  lupus; 
in  one  six  weeks  and  in  the  other  one  month  of  treatment  produced  a 
considerable  amelioration.  The  cures  are  not  complete,  since  certain 
small  hard  nodules  remain.  The  author  suggests  that  it  would  be 
interesting  to  inject  the  solution  into  these,  but  before  doing  this  it 
would  be  well  to  further  observe  the  results  of  topical  application. — 
Journal  de  medecine  et  chirurgie  pratique,  1903,  No.  24,  p.  929. 
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Distention  of  the  Lower  Uterine  Segment  Before  the  Rupture  of  the 
Membranes. —  Goldner  (Monatsschrift  fur  Geburtshiilfe  und  Gynd- 
kologie,  Band  xviii..  Heft  4,  1903)  contributes  an  interesting  and  prac- 
tically important  paper  upon  this  subject. 

He  calls  attention  to  reported  cases  of  rupture  of  the  uterus  in 
which  the  ovum  has  been  expelled  into  the  abdominal  cavity  with 
unruptured  membranes.  His  own  observations  cover  a  period  of  about 
three  years  with  9000  cases  of  labor,  among  whom  there  were  321  cases 
in  which  the  lower  uterine  segment  became  abnormally  distended,  and 
of  these  in  19  this  distention  occurred  before  the  rupture  of  the  mem- 
branes. From  these  cases  he  concludes  that  this  distention  arises  from 
the  great  predominance  of  the  muscular  tissues  in  the  contractile 
segment  of  the  uterus.  He  finds  that  a  long  continuance  of  labor  pains, 
repeated  labor,  and  early  rupture  of  the  membranes  all  tend  to  produce 
this  condition.  In  his  19  cases,  17  were  primiparae  of  the  average  age 
of  childbearing.  No  disease  which  might  affect  the  muscular  tissue 
of  the  uterus  was  present  in  these  cases.  The  children  were  not  abnor- 
mally large,  nor  were  there  pelvic  conditions  which  obstructed  birth. 
In  7  of  the  17  cases  the  cranium  remained  high  and  movable  above 
the  entrance  to  the  pelvis.  Oligohydramnios  was  present  in  9  of  the 
19  cases,  five  times  with  normal  pelvis  and  four  times  with  contracted 
pelvis.  Some  pelvic  contraction  was  present  in  8  cases,  although  but 
3  of  these  haa  contraction  sufficiently  great  to  influence  the  course 
of  labor.  In  6  cases  there  was  absolutely  no  abnormality  to  which 
could  be   ascribed   the  condition.    Toughness   and   resistance  of   the 
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membranes  with  oligohydramnios  and  a  rigid  and  undilatable  external 
OS  were  the  conditions  whi(;h  seemed  to  predispose  to  abnormal  dis- 
tention of  the  lower  nterine  segment  with  unruptured  membranes. 
In  15  of  these  cases  the  contraction  ring  was  as  high  as  the  umbilicus. 
In  10  cases  the  contraction  could  be  plainly  discerned  immediately 
after  the  birth  of  the  child. 

In  13  of  these  patients  it  was  necessary  to  interfere  to  expedite 
labor.  It  was  in  all  these  cases  possible  to  examine  the  patient  before 
active  pains  came  on  and  to  be  sure  that  the  membranes  had  not  ruptured 
througn  a  laceration  in  the  membranes  high  above  the  presenting  part. 

Tubal  Gestation  in  Which  the  Ovum  Continued  to  Grow  about 
Four  Weeks  after  Rupture,  Becoming  Implanted  on  the  Omentum. 
— LocKYER  (Journal  of  Obstetrics  and  Gynecology  of  the  British  Empire, 
November,  1903)  publishes  the  case  of  a  patient  who  had  attacks  of 
irregular  abdominal  pain  accompanied  by  collapse.  A  critical  exam- 
ination of  the  history  revealed  the  fact  that  the  patient  had  had  four 
distinct  attacks  of  internal  hemorrhage.  The  left  side  of  the  abdomen 
was  tender  and  considerably  swollen,  and  upon  opening  the  abdomen 
the  omentum  was  pushed  upward  by  extravasated  blood.  The  fetus 
appeared  in  the  wound  and  the  placenta  had  been  attached  to  the 
omentum  near  the  left  broad  ligament.  The  placenta  had  also  been 
attached  to  part  of  the  rectum  and  the  side  of  the  pelvic  brim.  The 
general  oozing  was  stopped  by  gauze  packing  and  stimulation  was 
freely  employed.  The  patient  died  in  collapse  twenty-four  hours  after 
operation. 

Upon  examination  the  fetus  was  four  months  advanced.  There 
was  no  attempt  at  the  formation  of  an  hsematocele,  but  the  preg- 
nancy had  been  secondary  abdominal  pregnancy,  the  tube  having  rup- 
tured in  the  early  w  eeks  of  gestation  followed  by  the  temporary  recovery 
of  the  mother.  The  villi,  penetrating  the  wslW  of  the  tube,  had  gained 
attachments  upon  the  omentum,  to  the  rectum,  and  to  the  peritoneum 
forming  the  posterior  layer  of  the  broad  ligament.  The  fetus  remained 
alive  until  it  passed  through  a  large  tear  in  the  secondary  gestation  sac. 

A  Statistical  Study  of  Eclampsia. — In  the  Archiv  fiir  Gyndkologie, 
Band  Ixx.,  Heft  2,  1903,  Buttner  contributes  the  results  of  an  extensive 
statistical  study  in  eclampsia.  The  number  of  confinements  available 
for  study  was  143,304.  Among  these  occurred  321  cases  of  eclampsia, 
or  1  in  446.4.  The  frequency  of  eclampsia  was  considerably  increased 
since  the  former  statistics  taken  from  1885  to  1891.  Among  these 
patients,  73.7  per  cent,  were  primiparse,  26.3  per  cent,  multiparse  ; 
18  per  cent,  of  the  primiparse  were  older  than  twenty-eight  years 
and  5  per  cent,  were  seventeen  years  and  younger.  Twin  pregnancy 
was  present  in  cases  of  eclampsia  in  6  per  cent.  Although  the  frequency 
of  eclampsia  was  increased  in  those  portions  of  Germany  from  which 
these  statistics  were  taken,  the  mortahty  was  somewhat  diminished. 
In  the  series  of  cases  reported  the  mortality  was  21.12  per  cent.,  in 
contrast  with  a  previous  mortality  of  34.8  per  cent.  The  results  of  treat- 
ment are  shown  in  the  fact  that  in  districts  where  physicians  could  be 
obtained  with  difficulty  the  mortality  rose  to  27.4  per  cent.  In  three 
cases  diagnosis  was  not  made  during  life  and  the  patients  perished 
undelivered.    The  mortality  of  eclampsia  occurring  during  labor  was 
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20.5  per  cent.  Where  eclampsia  developed  after  labor  the  mortality 
was  24.07  per  cent.  The  longer  after  delivery  the  eclampsia  occurred, 
the  better  the  prognosis  for  the  mother.  If,  however,  eclampsia  develops 
during  the  latter  portion  of  the  first  day  after  labor,  the  mortality  rises 
considerably. 

The  mortality  for  the  fetus  was  29.7  per  cent.  Here  again  among 
cases  in  the  country  and  in  small  hamlets  the  mortality  among  children 
was  greatly  increased,  rising  to  32.4  per  cent.  About  50  per  cent,  of 
the  mothers  required  artificial  delivery.  It  is  shown  that  prompt 
interference  during  labor,  resulting  in  the  rapid  deUvery  of  the  child, 
improves  the  mother's  chances  in  those  cases  where  eclampsia  develops 
during  parturition.  When  the  mother  dies  of  eclampsia  during  labor, 
fetal  mortality  is  enormously  increased.  In  cases  where  the  moth^ 
dies  after  the  dehvery  of  the  child  the  chances  of  the  fetus  for  survival 
seemed  to  be  fairly  good. 

Regarding  the  repetition  of  eclampsia  in  the  same  patient,  it  was 
found  that  2.40  per  cent,  of  the  patients  had  eclampsia  more  than  once. 
The  eflFort  was  made  to  determine  the  influence  of  the  weather  upon 
the  occurrence  of  eclampsia,  and  it  was  found  that  the  colder  months 
showed  an  increase  in  the  percentage  of  cases.  The  percentage  of 
moisture  in  the  atmosphere  seemed  to  influence  the  occurrence  of 
eclampsia,  as  the  drier  the  air  the  better  the  conditions  for  the  patient. 
Extremes  of  heat  or  cold  were  both  marked  by  an  increase  in  eclampsia. 

Regarding  the  question  as  to  the  relationship  existing  between 
eclampsia  and  labor  pains  or  contractions  of  the  uterus,  it  was  deter- 
minecl  that  eclampsia  is  not  caused  by  labor  pains,  but  that  eclampsia 
first  occurs  and  then  uterine  contractions.  Both  contractions  of  the 
uterus  and  eclamptic  convulsions  result  from  irritation  of  the  same 
poison. 

As  regards  the  occurrence  of  eclampsia  in  epileptic  women,  upon 
close  examination  of  the  history  of  cases,  but  two  could  be  found  in 
which  it  seemed  probable  that  epilepsy  and  eclampsia  occurred  in  the 
same  person. 
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Epithelial  Spaces  in  Lymph  Nodes —Falkner  {Zentralhlatt  fiir 
Gyniikologie,  No.  50,  1903)  found  in  13  per  cent,  of  Wertheim's  cases 
of  radical  operation  for  cancer  of  the  uterus  peculiar  spaces  within  the 
lymph  glands  lined  with  columnar  epithelium.  Eighty  cadavers  were 
examined  (not  cases  of  cancer)  and  the  pelvic  glancls  were  studied 
microscopically  without  showing  any  of  these  spaces.  Hence  the 
inference  that  they  are  not  related  to' the  Wolffian  bodies  (as  thought 
by  various  observers),  but  to  the  uterine  carcinoma.    Observations  by 
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Meyer  have  subsequently  shown  that  these  may  be  due  to  some  other 
irritation.  The  inference  that  these  spaces  always  represent  begin- 
ning cancerous  degeneration  is  not  correct,  though  in  some  instances 
Wertheim  demonstrated  the  presence  of  epitheliomatous  invasion  of 
the  spaces. 


Exfoliative  Endometritis. — Gottschalk  {Zentralblatt  fiirGynakologie, 
No.  49,  1903)  describes  a  specimen  in  which  it  was  shown  that  the 
exfoliation  was  due  to  hemorrhage  into  the  submucous  layer.  Numerous 
venous  thrombi  were  present,  indicating  obstruction  and  resulting 
rupture  of  the  vessels,  doubtless  due  to  diminished  cardiac  action.  This 
was  also  indicated  by  the  presence  of  slight  oedema  of  the  lower  limbs. 
Although  repeated  curettement  and  intrauterine  applications  had  failed 
to  relieve  the  membranous  dysmenorrhoea,  it  was  cured  by  remedies 
indicated  by  the  cardiac  weakness. 

Drainage. — ^Martin  (Chrobak's  Festschrift;  Zentralblatt  jiir  Gyna- 
kologie,  No.  49,  1903)  believes  that  it  is  impossible  to  preaict  before 
operation  in  a  given  case  whether  pus  is  infectious  or  not,  although 
examinations  of  the  blood  are  undoubtedly  of  value.  It  has  been  the 
writer's  practise  not  to  drain  after  laparotomy  unless  marked  leukocy- 
tosis is  present,  and  especially  if  a  pus-sac  is  removed  without  rupture. 
If  the  intestine  is  injured  or  there  are  large  raw  surfaces  which  cannot 
be  covered  with  peritoneum,  the  gauze  tamponade  is  used  and  the  ends 
are  carried  through  both  the  abdominal  and  vaginal  openings. 

Modern  Gynecological  Operations. — Fritsch  (Ibid.)  criticises  the 
tendency  of  surgeons  to  adopt  routine  methods  of  procedure.  While 
the  vaginal  route  is  preferable  when  a  tumor  is  readily  accessible, 
he  believes  that  in  the  majority  of  cases  abdominal  section  will  be 
attended  with  the  best  results,  whether  the  case  is  one  of  uterine 
fibroid,  adnexal  disease,  or  extrauterine  pregnancy.  He  thinks  that, 
while  Alexander's  operation  is  safer,  ventrofixation  gives  the  best  results, 
and  both  are  superior  to  vaginofixation. 

Preservation  of  the  Ovaries"  after  Total  Extirpation  of  the  Uterus. 
— Leopold  and  Ehrenfreund  (Ibid.)  reports  the  results  in  151  cases 
of  vaginal  hysterectomy  for  fibroids.  The  operation  was  limited  to 
the  removal  of  tumors  not  larger  than  a  child's  head.  Ligatures  were 
used,  the  mortality  being  only  3.9  per  cent.  Out  of  102  patients  who 
were  kept  under  observation,  all  but  four  made  a  perfect  recovery  and 
were  able  to  attend  to  their  usual  occupations.  Although  one  or  both 
ovaries  was  preserved,  climacteric  disturbances  were  frequently  noted, 
though  never  so  severe  as  to  affect  the  patient's  general  health. 

Fibromyoma  of  the  Vagina. — Potel  (Revue  de  GynScologie,  Band  vii.. 
Heft  2-4)  adds  2  cases  to  160  in  the  literature.  Eighty-four  per  cent, 
occurred  in  young  women.  The  pedunculated  form  is  most  common, 
and  50  per  cent,  occur  in  the  anterior  vaginal  wall.  They  grow  slowly 
their  growth  being  accelerated  by  pregnancy.  In  all  but  6  cases  the 
neoplasm  was  a  fibromyoma.-  The  only  treatment  is  extirpation,  which 
may  require  careful  dissection  from  the  rectum  and  bladder  and  ligation 
of  the  nutrient  vessels,  especially  in  the  case  of  sessile  growths. 
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Leukocytosis  in  Inflammatory  Disease  of  the  Adnexa. — Kirchmayr 
{Wiener  klin.  Rundschau,  No.  11,  1903)  found  marked  leukocytosis 
in  all  his  cases  of  parametric  and  perimetric  abscesses,  17,190  being 
the  highest  count  noted.  In  several  instances  in  which  no  pus  was 
found  the  number  of  leukocytes  was  doubled  after  operation,  probably 
due  to  fresh  lymphatic  infection.  The  writer  infers  that  a  leukocytosis 
of  30,000  points  with  great  probability  to  the  presence  of  pus,  but  that 
a  moderate  increase  in  the  number  of  white  cells  is  of  little  diagnostic 
value.  The  fact  that  there  is  no  increase  is  not  evidence  that  pus  is 
absent. 


Drainage  in  Laparotomy  — Doderlein  (Zentralblatt  fiir  Gynakologie, 
1903,  No.  471)  drained  the  pelvic  cavity  per  vaginam  in  161  out  of  754 
abdominal  sections  (21.3  per  cent.),  with  a  mortality  of  8.7  per  cent., 
losing  only  2.3  per  cent,  of  the  patients  where  no  drainage  was  employed, 
though  in  the  former  series  the  cases  were  more  serious. 

Fehling  (Ibid.)  prefers  drainage  through  the  abdominal  wound  with 
a  Mikulicz  tampon.  He  drained  only  tmrty-six  times  in  327  laparot- 
omies, his  general  death  rate  being  4.5  per  cent.  In  55  pus  cases  (with 
a  mortality  of  1.8  per  cent.)  the  Mikulicz  tampon  was  used  in  28, 
with  1  death;  in  27  cases  without  drainage  there  was  no  mortality. 
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Possibility  of  Radium  Rays  in  Blindness. — Tracy  (Jaumal  of 
Advanced  Therapeutics,  December,  1903)  refers  to  the  use  of  radium 
in  optic  atrophy  and  reports  a  case.  Giesel's  observation  that  when 
a  tube  of  radium  touched  the  eyelids  of  the  closed  eyes  a  sensation  of 
light  was  produced,  has  suggested  the  attempt  to  employ  this  property 
to  stimulate  the  optic  nerve  in  cases  of  blindness  from  nerve  disease 
with  retention  of  hght  perception.  Lunden,  of  Berlin,  affirms  that  he 
obtained  good  results  from  radium  in  the  case  of  two  boys  who  were 
almost  totally  blind. 

Tracy  reports  improvement  in  the  case  of  a  man  fifty-two  years  of 
age  who  had  been  affected  with  optic  atrophy  for  four  years. 


Cataract  Extraction,  with  a  Small  Peripheral  Buttonhole  in  the 
L:is;  Report  of  312  Cases. — Cha.vdler  {Archives  of  Ophthalmology, 
January,  1904)  removes  a  piece  of  iris  1  mm.  in  diameter  as  near  to 
its  root  as  possible  to  prevent  prolapse;  the  opening  permits  drainage 
of  the  aqueous  and  expression  of  the  cortex.     He  usually  makes  it 
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after  extraction  of  the  lens.  It  is  necessary  to  use  a  forceps  the  teeth 
of  which  are  at  the  tip  end,  and  scissors  with  very  thin  blades. 

Three  hundred  and  twelve  senile  cataracts  operated  on  by  this  method 
with  one  or  two  exceptions  gave  the  following  satisfactory  results: 
vision  above  y\y,  91 .2  per  cent. ;  -^-^,  3.5  per  cent. ;  -g\,  2.6  per  cent. ;  fingers 
and  projection,  1.2  per  cent.;  lost  1.5  per  cent.  There  were  4  cases  of 
prolapsed  iris,  2  the  direct  result  of  accidental  violence  after  re-estab- 
lishment of  the  anterior  chamber.  Iritis  occurred  in  varying  degrees 
in  32  eyes,  with  blocked  pupil  in  3  cases;  4  eyes  were  lost,  3  from  corneal 
suppuration  and  1  from  panophthalmitis.  Secondary  operation  was 
performed  in  67  cases  without  any  inflammatory  reaction. 

The  average  stay  in  the  hospital  was  eighteen  and  two-third  days. 

Sympathetic  Ophthalmia. — Ramsay  (Annals  of  Ophthalmology, 
January,  1904)  details  the  morbid  changes  in  the  exciting  eye  which 
are  likely  to  give  rise  to  sympathetic  inflammation,  such  as  penetrating 
wounds  of  the  ciliary  region,  foreign  bodies  lodged  within  the  eyeball, 
degenerative  changes  in  an  eye  previously  injured,  corneal  ulcers  which 
have  perforated.  Sarcoma  of  the  choroid  or  dislocation  of  the  lens 
accompanied  by  plastic  iridocyclitis  may  also  induce  sympathetic 
inflammation;  but  these  are  probably  the  only  instances  in  which  the 
disease  arises  apart  from  a  perforating  lesion  of  the  exciter.  The 
disease  probably  never  occurs  earlier  than  three  weeks;  after  that  there 
is  no  limit.  On  an  average  it  develops  most  frequently  five  or  six  weeks 
after  the  accident.  If  the  second  eye  escape  until  the  one  injured  has 
healed,  it  will  probably  not  occur  at  all  unless  fresh  inflammation  or 
degenerative  changes  occur  in  the  exciting  eye.  It  is  more  frequent  in 
the  young  than  in  the  old.  Its  onset  is  most  insidious.  Serious  results 
are  frequently  not  anticipated  until  the  disease  is  thoroughly  estab- 
lished.   The  prognosis  is  always  grave. 

Sympathetic  inHamraation  must  be  distinguished  from  irritation;  the 
latter  is  simply  a  neurosis  and  passes  off  without  leaving  any  organic 
changes. 

Mackenzie  was  the  first  to  demonstrate  the  causal  connection  between 
the  exciter  and  the  sympathizing  eye.  He  considered  that  the  disease 
was  transmitted  by  the  optic  nerve  across  the  chiasm.  Leber  and 
Deutschmann  have  advanced  the  theory  that  sympathetic  inflammation 
was  the  result  of  a  septic  infectious  process  in  the  injured  eye  and  that 
the  micro-organisms  travelled  along  the  optic  nerves  to  the  sound  eye. 
Unfortunately  subsequent  investigations  have  failed  to  verify  these 
conclusions  and  they  are  now  generally  discredited.  All  clinical  expe- 
riences, however,  go  to  support  the  theory  that  infection  of  the  injured 
eye  is  necessary  to  cause  inflammation  in  the  other,  but  there  seems  no 
reason  for  supposing  that  a  specific  micro-organism  is  necessary.  Injury 
of  one  eye  is  itself  capable  oi  producing  nutritional  disturbances  in  the 
other,  but  in  addition  to  such  vasomotor  changes  another  factor  must 
be  present  before  true  inflammation  is  excited;  this  other  factor  is 
no  doubt  microbic  infection.  The  difficulty  lies  in  demonstrating 
the  channels  of  communication  between  the  two  eyes  along  which  the 
micrpbiotic  factor  finds  its  way.  There  are  three  such  passages:  the 
bloodvessels,  the  ciliary  nerves,  and  the  optic  nerves.  The  latter  can 
be  excluded  from  the  clinical  phenomena.  It  would  appear  that  the 
infecting  influence,  microbe  or  toxin,  reaches  the  sound  eye  through 
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the  blood  stream  and  that  its  virulence  is  concentrated  upon  the  anterior 
uveal  tract,  whose  nutrition  has  already  been  lowered  by  the  irritation 
of  the  ciliary  nerves  of  the  injured  eye. 

Enucleation  of  a  severely  injured  eye  is  advised  except  under  two 
circumstances,  first,  when  there  is  still  sight  in  the  injured  eye  and  no 
sign  of  sympathetic  disturbance  in  its  fellow;  and,  second,  when  sympa- 
thetic inflammation  is  in  progress  and  there  is  still  sight  in  the  exciting 
eye. 

The  usual  antiphlogistic  regimen  and  treatment  for  iridocyclitis  are 
recommended,  special  stress  being  laid  upon  mercur}'. 

No  operation  ought  to  be  attempted  until  some  time  after  all  acute 
symptoms  have  subsided. 
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Erythrodermia  Exfoliativa  Universalis  Tuberculosa. — Bruusgaard, 
(Archiv  fur  Dermatologie  und  Syphilis,  Bd.  Ixvii.,  Heft  2),  as  a  contri- 
bution to  the  study  of  tuberculous  affections  of  the  skin,  reports  the 
case  of  a  woman,  sLxty-three  years  old,  who  developed  an  inflammation 
of  the  skin  which,  at  first  limited  to  the  calves,  in  the  course  of  some 
months  became  universal.  The  inflammation  was  accompanied  by 
marked  redness,  infiltration,  and  exfoliation,  without  moisture.  Upon 
the  entrance  of  the  patient  into  the  hospital  there  was  marked  swelling 
of  all  the  palpable  honph  glands.  The  hair  and  nails  were  implicated 
early  in  the  disease,  and  were  gradually  cast  off.  The  severity  of  the 
inflammation  increased,  and  a  marked  tendency  to  acute  exacerbations 
appeared  with  increased  exfoliation.  The  exacerbations  were  often 
accompanied  by  increased  fever,  dyspnoea,  and  intolerable  itching.  As 
the  patient's  general  condition  grew  worse  the  exacerbations  diminished 
in  intensity  and  frequency.  The  final  stages  of  the  disease  were  char- 
acterized by  increasing  cachexia,  a  peculiar  pigmentation  associated 
with  the  follicles,  and  universal  swelling  of  tne  lymph  glands.  The 
patient  finally  died  of  bronchopneumonia.  At  the  autopsy  the  lymph 
glands  were  found  to  be  markedly  swollen  and  to  contain  large  and 
small  broken-down  foci  in  which  numerous  tubercle  bacilli  were  demon- 
strable. The  liver  and  spleen  also  contained  isolated  miliary  tubercles 
with  giant  cells,  and  the  ileum  contained  a  tuberculous  ulcer.  Sections 
of  skin  taken  from  various  part^  of  the  body  showed  typical  tubercles 
with  giant  cells  and  bacilli.  The  tubercles  were  situated  in  the  papillary 
and  subpapillarv  layers  of  the  skin,  and  in  a  single  section  were  found 
plainly  localized  about  a  hair  follicle. 


558  PROGRESS    OF   MEDICAL   SCIENCE. 

A  Year's  Trial  of  the  Light  Treatment  for  Lupus.— C.  M  .O'Brien 

(Dublin  Journal  of  Medical  Science,  August,  1903)  used  the  French 
Lorbet-Genoud  lamp,  usually  fifteen  minutes  being  allowed  for  each 
sitting,  and  the  current  12  amperes,  but  where  it  was  tolerated  by  the 
patient,  longer  sittings  were  made  use  of  (twenty  to  sixty  minutes),  with 
from  12  to  18  amperes.  The  author  thinks  that  some  of  the  failures 
attributed  to  the  French  lamp  compared  with  the  results  from  the 
Danish  lamp.  Lengthening  may  be  overcome  by  the  sittings.  In  cases 
attended  with  ulceration,  where  the  pressure  of  the  Danish  method 
could  not  be  tolerated,  the  Roentgen  rays  were  used  until  sufficient 
healing  had  occurred  to  permit  of  further  treatment  by  the  ultra-violet 
rays.  The  results  of  the  author  upon  the  whole  were  highly  satisfactory, 
and  he  thinks,  as  to  permanency  of  cure,  that  the  Danish  light  cannot 
be  excelled.  In  circumscribed  superficial  lupus  the  Danish  (Finsen) 
light,  properly  used,  takes  a  conspicuous  position  among  'the  most 
notable  discoveries  in  modern  medicine. 


A  Case  of  Erythema  Induratum  (Bazin)  Combined  with  Lichen 
Scrofulosorum.  — Julius  Sollner  (Monatshefte  fiir  prakt.  Derm., 
December  15,  1903)  gives  full  notes  of  the  case,  with  microscopic 
examination  of  the  lesions.  No  tubercle  bacilli  were  found.  After 
consideration  of  the  various  relations  of  the  two  diseases,  he  concludes 
that  the  manifestation  of  erythema  induratum  is  either  tuberculosis  or 
is  related  to  that  disease  in  a  manner  like  that  of  lichen  scrofulosorum 
to  tuberculosis. 


Protozoa  in  a  Case  of  Tropical  Ulcer  ("Aleppo  Boil "). — J.  H.  Wright 
(Journal  of  Cutaneous  Diseases,  January,  1904)  states  that  this  disease, 
which  is  generally  believed  to  be  of  an  infectious  nature  and  capable 
of  transmission  from  one  individual  to  another  by  inoculation,  but 
apparently  not  contagious  in  the  usual  meaning  of  that  term,  has 
considerable  resemblance  to  tuberculosis  and  syphilis  of  the  skin.  A 
case  was  observed  in  Boston  in  the  person  of  an  Armenian  child,  aged 
nine  years.  In  thin  stained  smears  peculiar  bodies  having  the  following 
characters  were  discovered.  They  were  round,  sharply  defined,  and 
2  to  4  micromillimetres  in  diameter.  In  each  of  the  bodies  there  was 
a  larger  and  a  smaller  lilac-colored  mass.  These  bodies  were  present 
in  very  large  numbers  in  the  smears,  and  there  is  good  reason  for 
believing  them  to  be  micro-organisms  and  the  infectious  cause  of  the 
disease,  and  further  that  they  are  protozoa.  Reference  is  made  to  the 
studies  of  other  observers  in  the  same  disease.  Photographs  accompany 
the  article. 


Pyaemic  Dermatitis.— Lebet  (Annates  de  Dermatologie  et  de  Syph- 
iligraphie,  No.  12,  1903),  after  a  brief  r6sum6  of  the  literature  concern- 
ing some  of  the  dermatoses  which  occur  as  a  complication  of  or,  in  some 
instances,  as  the  chief  symptom  in  general  infectious  diseases,  reports 
a  case  of  eruption  consisting  of  pustules,  macules,  deep-seated  nodules, 
and  abscesses  in  a  boy,  aged  seven  years,  as  a  sequel  of  an  infected 
wound  of  the  heel.  The  author's  conclusions  concerning  pyeemic 
inflammations  of  the  skin  are  as  follows:  In  pyosepticaemic  infections 
there  are  dermatoses  produced  by  microbes  (staphylococci  and  strep- 
tococci)   brought   to   the   skin   through   the   bloodvessels— metastatic 
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pysemic  dermatoses.  These  dermatoses  may  be  multiform  (purpuric, 
pustular,  varioliform,  and  nodose).  There  is  no  reason  for  placing 
these  affections  in  the  group  of  angioneuroses ;  they  are  not  erythemata, 
but  inflammations.  Bacteria  may  form  superficial  metastases  in  the 
capillaries  of  the  papillse,  in  the  derma,  or  in  the  subcutaneous  connec- 
tive tissue,  in  the  last  case  affecting  the  veins  by  preference.  The 
\'irulenoe  of  the  microbes  brought  to  the  skin  by  the  blood  seems  to 
be  at  times  attenuated  by  this  transportation,  as  suppuration  may  be 
absent  even  in  the  presence  of  pyogenic  micro-organisms. 


A  Rare  Form  of  Xanthoma. — W.  Moser  {New  York  Medical 
Journal,  October  10,  1903)  records  the  case  of  an  Italian  boy  with 
multiple,  mushroom-Uke  growths,  varying  in  size  from  a  pea  to  a  hen's 
egg,  of  a  bright  yellow  or  yellowish-pink  color,  neither  sensitive  to 
pressure  nor  painful,  smooth  and  not  nodulated,  tuberculated,  nor 
fissured.  They  had  existed  for  a  long  period  and  gave  rise  to  no 
symptoms  beyond  the  discomfort  of  their  presence.  The  microscope 
showed  them  to  be  made  up  of  a  yellow  fibrous  tissue,  the  cellular 
elements  being  scanty,  pol\Tnorphic,  and  pigmented. 


HYGIENE  AND  PUBLIC  HEALTH 


UXDER   THE    CHARGE    OF 

CHARLES  HARRINGTON,  M.D., 

ASSISTANT   PROFESSOR   Or  HTGIENE,   HARVARD  MEDICAL  SCHOOL. 


Malaria  in  Places  Usually  Free  from  Anopheles. — Several  cases  are 
communicated  by  Dr.  Johx  Cropper  {Journal  of  Hygiene,  October, 
1903,  p.  515)  illustrative  of  a  difficulty  which  often  occurs  to  those  who 
study  the  agency  of  anopheles  in  the  causation  of  malaria  and  which  has 
led  sometimes  to  disbelief  in  such  agency.  In  a  former  paper  on  the 
"Geographical  Distribution  of  Malaria  in  Upper  Palestine"  {Ibid., 
1902,  p.  47)  he  had  said  that,  although  resident  for  some  years  in  the 
town  of  Acre,  he  had  never  been  able  to  find  a  single  specimen  of 
anopheles.  This  year  his  successor  had  two  patients  ill  with  malaria, 
and  in  their  room  the  anopheles  were  found.  The  disease  is  rare  in 
Acre,  but  common  enough  a  mile  away.  The  preceding  winter  was 
exceptionally  wet,  and  the  water  covered  the  plam  to  within  less  than 
a  half-mile  from  the  town,  near  the  wall  of  which  the  house  of  the  patients 
was  situate.  At  Shefa  Arar,  three  hours  from  Acre,  within  reach  of  no 
running  water  except  after  heavy  rains,  two  English  ladies  had  malaria. 
Imagines  of  anopheles  were  not  found,  but  the  water  of  an  open  cistern 
contained  the  larvae.  At  Nablous,  where,  in  1901,  anopheles  larvae  were 
found  in  a  shallow  cistern,  an  examination  of  several  open  cisterns  in 
houses  where  the  disease  occurred  gave  negative  results.  Visitors  come 
often  from  notoriously  malarial  districts  within  easy  reach  and  introduce 
the  parasite.  "  So  it  is,  probably,  with  many  if  not  all  places  in  the 
Tropics  not  essentially  malarious — i.  e.,  not  furnished  with  an  abundant 
supply  of  anopheles." 
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Formaldehyde  Disinfection. — In  disinfection  of  rooms  with  formalde- 
hyde, the  gas  tends  toward  the  ceiUng,  in  spite  of  the  fact  that  its  specific 
gravity  is  sUghtly  greater  than  that  of  air,  and  so  the  upper  parts  are 
more  thoroughly  disinfected  than  the  lower.  To  overcome  this  irregu- 
larity, Mayer  and  Wolpert  (Archiv  fur  Hygiene,  vol.  xliii.  p.  171) 
introduced  a  rotary  fan,  which  brought  about  a  better  result.  The 
influence  of  temperature  is  shown  by  the  fact  that  at  temperatures  below 
freezing  the  gas  has  no  influence  whatever  on  anthrax  spores.  Each 
degree  increase  beyond  50°  F.  to  60°  F.  shows  a  distinct  increase  in 
efficiency,  and  at  86°  F.  the  action  is  very  marked.     {Ibid.,  p.  222.) 

Toxicity  of  Coal-tar  Colors. — In  Russia  the  use  of  coal-tar  colors  in 
articles  of  food  and  drink  was  prohibited  in  January,  1898,  but  never- 
theless they  are  largely  employed.  For  example,  fourteen  of  fifteen 
confections  examined  at  Dorpat  were  found  to  be  so  colored,  and  about 
the  same  results  have  been  obtained  at  the  public  laboratories  at  Mos- 
cow, St.  Petersburg,  Odessa,  Kiew,  and  Warsaw.  In  order  to  determine 
their  toxicity.  Professor  G.  W.  Clopin  {Hygienische  Rundschau, 
August  1,  1903)  examined  50  colors,  which  he  gave  to  dogs  in  1-gram  to 
3-gram  doses  daily  for  eight  to  fourteen  days,  and  also  applied  to  human 
skm,  the  subjects  wearing  woolen  or  cotton  gloves  or  stockings  which 
had  been  dyed  with  the  various  colors  without  the  use  of  poisonous 
mordants.  Of  the  50  examined,  15,  or  30  per  cent.,  proved  to  be  de- 
cidedly poisonous,  either  causing  death  of  the  dogs  or  such  severe 
symptoms  of  poisoning  that  they  would  have  died  had  the  experiments 
contmued,  and  20,  or  40  per  cent.,  were  found  to  cause  disturbances 
of  limited  extent.  Of  the  distinctly  poisonous  colors,  only  2,  ursol  D 
and  auramin  O,  proved  to  be  skin  poisons.  Ursol  D  caused  severe 
dermatitis  and  auramin  O  irritated  the  skin  only  feebly.  .  Like  other 
investigators,  he  found  no  red  color  to  be  poisonous. 
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A  Note  on  Autolysis  in  Lobar  and  Unresolved  Pneumonia. — Flexner 
{Univ.  of  Penna.  Med.  Bull.,  1903,  vol.  xvi.  p.  185)  concludes  from  a 
long,  series  of  experiments  made  with  specimens  of  typical  lobar  pneu- 
monia in  various  stages  of  the  disease,  and  with  ten  or  twelve  examples 
of  unresolved  pneumonia,  that  the  process  of  resolution  is  in  main  part 
accomplished  by  the  self-digestion  of   the  exudate  in  the  pneumonic 
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lung.  When  protected  from  the  action  of  bacteria  lungs  in  the  stage 
of  grey  hepatization  were  found  to  undergo  autolysis  outside  the  body 
with  great  rapidity,  while  the  specimens  of  red  hepatization  took  much 
longer  to  autolyze  and  those  of  unresolved  pneumonia  showed  scarcely 
any  change,  even  after  a  considerable  length  of  time.  The  process  of 
autolysis  is  mainly  dependent  upon  the  number  of  leukoc}i:es  in  the 
exudate,  and  it  is  this  fact  which  explains  the  slow  and  incomplete 
liquefaction  of  the  exudate  in  red  hepatization  and  unresolved  pneu- 
monia. The  exudate  in  a  pneumonic  lung  which  has  not  undergone 
resolution  is  exceedingly  poor  in  cells,  and  many  of  the  alveoli  are 
plugged  with  dense  hyaline,  fibrinous  masses.  Unresolved  pneumonia 
IS,  therefore,  considered  as  an  acute  lobar  pneumonia,  in  which  the 
inflammatory  exudate,  either  because  of  some  disproportion  between 
the  leukocjles  and  other  constituents,  or  because  of  other  causes  as  yet 
unknown,  failing  to  autolyze  perfectly,  cannot  be  absorbed  and  hence 
undergoes  organization. 

Etiology  of  the  Sleeping  Sickness  of  the  Negro. — Aldo  Casteli^ni 
(Cent.  f.  Bakt.  u.  Parasit.,  1903,  Bd.  xxx^^  p.  62)  describes  a  trypano- 
soma  which  he  has  found  in  the  cerebrospinal  fluid  of  twenty  out  of 
thirty-four  cases  of  sleeping  sickness  investigated  in  Uganda.  In  order 
to  demonstrate  the  parasite,  it  is  necessary  to  collect  about  10  c.c.  of 
spinal  fluid,  centrifugalize  and  examine  the  sediment,  when  the  trypano- 
soma,  at  first  actively  motile,  are  readily  seen.  The  parasite  was  not 
found  in  the  blood,  but  was  discovered  in  the  fluid  removed  from  the 
lateral  ventricles  of  the  brain  in  two  autopsy  cases.  The  cerebrospinal 
fluid  of  twelve  healthy  indiA-iduals  living  m  the  Uganda  district  did  not 
contain  parasites.  The  author  concludes  that  the  sleeping  sickness  is 
in  all  probability  caused  by  this  particular  species  of  trj-panosoma. 

The  Effects  of  Lymphotoxins  and  Myelotoxins  on  the  Leukoc3rtes  of  the 
Blood  and  on  the  Blood-forming  Organs. — Bunting  {Univ. of  Penna.  Med. 
Bull.,  1903,  vol.  xvi.  p.  200)  finds  that  the  serum  of  the  normal  goose 
is,  to  a  certain  extent,  toxic  for  rabbits  when  injected  intraperitoneally 
or  subcutaneously.  This  to.xicity  consists  in  a  moderate  depletion  in 
the  bone-marrow  and  lymph  glands  of  preformed  cells,  and  to  an 
early  and  slightly  excessive  restoration  of  these  elements  after  with- 
drawal. The  depletion  is  in  large  part  due  to  migration  of  the  cells 
into  the  peritoneal  cavity,  during  which  process  the  circulating  blood 
shows  at  first  a  scarcity  and  later  an  excess  of  these  elements.  Only 
slight  signs  of  toxic  action  are  found  in  the  blood-building  organs  at 
.1  distance  from  the  injections.  Serum  from  a  goose  which  had  received 
successive  injections  of  the  bone-marrow  of  rabbits  when  inoculated 
into  the,  rabbit  gave  rise  to  changes  in  the  white  cells  of  the  circulating 
blood,  and  to  lesions  in  the  haemopoietic  organs  in  a  measure  similar  to 
those  produced  by  injections  of  normal  goose  serum.  The  characteristic 
action  of  the  myelotoxic  serum,  however,  was  its  marked  effect  upon  the 
bone-marrow  and  the  cells  derived  from  the  bone-marrow.  Following 
injections  of  this  serum  in  rabbits  the  circulating  blood  showed  a  sharp 
and  marked  rise  in  the  total  number  of  amphophile  leukocytes,  and  a 
less  pronounced  increase  in  the  lymphocytes,  but  still  an  increase  above 
that  called  forth  by  injections  of  normal  serum.  The  blood  picture 
and  the  histological  alterations  in  the  bone-marrow  suggested,  therefore, 
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that  there  had  been  a  sudden  and  excessive  demand  upon  the  bone- 
marrow  for  the  amphophile  leukocytes.  I/arge  doses  of  the  myelotoxic 
serum  produced  extensive  destruction  of  the  bone-marrow  elements 
"in  loco." 

Serum  obtained  by  treating  geese  with  the  lymph  glands  of  rabbits 
gave  rise  to  changes  in  rabbits  which  differed  from  those  produced 
by  normal  goose  serum  chiefly  in  the  fact  that  the  toxic  action  of  the 
serum  was  directed  toward  the  lymphoblastic  tissues.  The  circulating 
blood  showed  a  primary  lymphopsenia,  followed  by  a  definite  and  often 
marked  absolute  lymphocytosis,  while  the  effect  upon  the  amphophile 
leucocytes  was  practically  the  same  as  that  following  injections  of 
normal  goose  serum.  A  study  of  the  lymph  glands  especially  made  it 
evident  that  there  was  an  extensive  primary  injury  to  these  tissues  with 
a  later  excessive  repair  of  cellular  elements.  It  was  found,  moreover, 
that  by  increasing  the  hsemolytic  power  of  goose  serum  for  the  erythro- 
cytes of  the  rabbit,  the  toxic  power  of  the  serum  for  both  amphophile 
leukocytes  and  lymphocytes  of  the  rabbit  was  also  increased ;  but  these 
effects  were  of  much  less  intensity  than  the  characteristic  specific 
changes  called  forth  by  injections  of  the  myelotoxic  and  lymphotoxic 
sera.  Bunting  in  his  conclusions  regards  leukocytosis  as  the  excessive 
reaction  of  leukoblastic  tissue  to  a  leukopenia  of  the  circulating  blood, 
due  either  to  a  withdrawal  of  leukocytes  from  the  circulation  or  to  their 
destruction  within  the  circulation.  The  amphophile,  eosinophile,  and 
basophile  leukocytes  are  derived  from  the  bone-marrow,  while  the 
lymphoid  cells  are  chiefly  derived  from  the  lymph  glands  and  spleen, 
although  the  marrow  is  a  lymphoid  tissue  and  contains  typical  lympho- 
cytes. Amphophile  and  eosinophile  myelocytes  may  multiply  by  mitosis, 
and  their  number  may  be  increased  by  the  development  of  specific 
granules  in  the  protoplasm  of  large  mononuclear  elements  with  scant 
basophilic  protoplasm,  a  cell  identical  in  appearance  with  the  cells 
of  the  germinal  centres  of  the  lymph  glands.  Megaloblasts  are  a  con- 
stituent of  normal  marrow  and  form  the  proliferating  centre  of  erythro- 
blastic tissue. 


Further  Observations  on  the  Agglutination  of  Staphylococci. —  Otto 
{Cent.  f.  Bakt.  u.  Parasitten,  1903,  Bd.  xxxiv.  p.  44)  concludes  that  of 
the  many  varieties  of  staphylococci  there  is  only  one  which  is  really 
pathogenic  for  man.  This  variety  may  be  easily  diagnosed  by  its 
strictly  specific  agglutinability  with  the  serum  from  an  animal  immunized 
against  the  pathogenic  variety.  The  true  pathogenic  form,  furthermore, 
is  alone  capable  of  producing  hsemolytic  staphylotoxin. 
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THE  INFLUENCE  OF  COIVIPLICATING  DISEASES  UPON 

LEUKEMIA.* 

By  George  Dock,  A.M.,  M.D., 

PROFESSOR  OF    MEDICINE    IN    THE    UNIVERSITT   OF    MICHIGAN,    ANN    ARBOR,    MICHia.\N. 

Investigations  in  leukaemia  during  the  last  decade  have  led  to 
a  great  increase  in  our  knowledge  of  the  phenomena  of  that  disease, 
especially  of  the  minute  changes  in  the  blood  and  tissues.  But  the 
gains  hitherto  have  added  complexity  to  the  subject  by  suggesting 
new  problems,  instead  of  clearing  up  the  old  ones.  Failing  the 
discovery  of  some  microscopic  germ  as  the  cause  from  which  the 
various  changes  can  be  traced,  the  elucidation  of  many  details  is 
likely  to  be  brought  about  only  by  patient  labor  in  piling  up  and 
analyzing  observations. 

With  this  idea  I  have  examined  one  interesting  feature,  perhaps 
I  should  say  one  set  of  features  in  the  disease,  viz.,  the  changes  fol- 
lowing or  associated  with  intercurrent  disease.  Cases  of  this  kind 
are  rapidly  multiplying  in  the  literature,  and,  having  had  some 
instructive  cases  of  my  own,  it  seemed  to  me  that  a  study  of  these 
and  others  might  be  useful.  I  soon  found  that  the  outcome  would 
not  be  as  rich  as  I  hoped,  but  the  subject  seemed  worthy  of  pres- 
entation on  account  of  the  nature  of  the  material  now  available. 

I  will  cite  my  most  important  case,  leaving  out  many  details  of 
the  history: 

Case  I.  Myelogenous  (mixedr-celled)  leukaemia;  influenza;  reduc- 
tion of  leukocytes  to  5000  and  below;  gradual  rise  of  leukocytes  six 
ireeks  after  the  complication,  reaching  157,000  in  another  month; 

•  Read  before  tbe  Academy  of  Medicine  of  Cleveland,  September  18, 1903. 
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death  seventeen  months  after  the  complication. — Mrs.  C.  D.  A,,  aged 
forty-two  years,  housewife,  was  first  seen  December  29,  1896.  From 
the  notes  made  then  I  quote:  Patient  complains  of  swelling  in  the 
left  side,  shortness  of  breath,  and  weakness.  The  family  history  is 
negative  as  regards  ancestors.  The  husband,  who  seemed  well 
during  the  patient's  lifetime,  developed  splenic  anaemia  a  year  after 
her  death.  (See  Transactions  of  Association  of  A  merican  Physicians, 
1903.)  The  daughter,  after  the  mother's  death,  had  lymphoid  hyper- 
plasia in  the  pharynx  and  tongue  and  in  the  appendix.  The  latter 
was  the  seat  of  frequent  and  severe  pain;  it  could  be  felt  as  a  hard 
body,  as  thick  as  a  lead-pencil,  through  the  strong  and  well-nourished 
abdominal  wall,  and  was  removed  at  my  advice  and  found  to  be  free 
from  evidences  of  inflammation,  but  with  lymphoid  tissue  unusually 
developed. 

Besides  the  usual  acute  infectious  diseases,  the  patient  had  ague 
twice  in  childhood,  but  does  not  think  she  had  enlarged  spleen, 
"ague-cake"  being  a  familiar  sign  in  that  vicinity  at  the  time. 

Menstruation  began  at  thirteen  years,  and  was  always  regular, 
except  during  pregnancy,  up  to  two  years  ago.  Since  then  the  flow 
has  been  greater,  but  pale,  and  accompanied  by  bearing-down  pains. 

At  nineteen  years  she  had  "dysentery,"  passing  blood  with  the 
stools  for  one  month.  A  series  of  furuncles  on  the  arms  and  back 
followed  this.  She  was  then  fairly  well  for  ten  years,  was  married, 
and,  except  for  an  abortion  after  the  first  pregnancy,  remained  well 
until  her  second  and  last  pregnancy,  eight  years  ago.  About  the 
fifth  month  she  had  a  pain  in  the  abdomen,  back,  and  right  shoulder, 
which  closely  resembled  biliary  colic.  The  patient  ascribes  all  her 
trouble,  however,  to  the  confinement,  which  was  difficult,  but  the 
exact  results  of  which  do  not  appear.  Three  months  after  it  she 
became  intensely  jaundiced,  and  remained  so  for  twp  weeks.  The 
abdominal  pain  mentioned  above  returned  then,  and  at  intervals, 
but  without  jaundice,  up  to  two  years  ago. 

Two  years  ago  the  patient  thinks  the  present  disease  began,  with 
chilly  feelings  in  the  back  and  hands.  In  two  days  there  was  pain 
in  the  splenic  region,  sore  throat,  pain  in  the  extremities,  and  slight 
fever.  The  chills  lasted  for  two  months,  occurring  sometimes  twice 
a  day,  followed  by  fever  and  sweating.  The  pain  in  the  left  side 
continued  up  to  six  weeks  ago.  It  was  thought  to  be  pleuritic. 
Three  months  ago  the  swelHng  on  the  left  side  was  discovered  by  the 
patient.  It  was  then  about  the  size  of  an  apple.  Soon  after  the 
swelling  was  discovered  the  chills  and  fever  returned,  with  par- 
oxysms, usually  about  11  a.m.  and  2  or  3  p.m.,  but  any  exertion 
was  Hkely  to  be  followed  by  a  chill.  The  tumor  gradually  became 
larger.  About  two  months  ago  a  throbbing  pain  began  in  the  pos- 
terior part  of  it,  and  lasted  about  a  month.  Then  severe  and  unex- 
plained vomiting  came  on,  and  in  a  paroxysm  of  vomiting  it  seemed 
as  if  something  had  fallen  in  the  splenic  region.    Since  then  the  pain 
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has  been  less  severe.  Shortness  of  breath  on  exertion  has  increased 
gradually  in  the  last  year.  There  have  been  no  hemorrhages. 
Headache  has  been  troublesome  for  some  months. 

Statiis  prcesens,  December  29,  1896.  Patient  is  of  small  size, 
medium  frame,  muscles  and  panniculus  well  nourished.  The  super- 
ficial lymphatic  glands  are  not  enlarged.  The  face  and  visible 
mucous  membranes  are  of  good  color,  but  the  hands  are  pale. 

The  thorax  is  symmetrical  in  the  upper  part.  Examination  of  the 
lungs  negative. 

The  heart  is  in  the  normal  position;  dulness  not  enlarged.  There 
is  a  soft  systoUc  murmur  all  over  the  heart  area;  the  first  sound  is 
loud.     Radial  pulse  small,  quick,  regular. 

The  abdomen  is  large,  especially  in  the  left  upper  part,  where  the 
thorax  is  also  fuller.  The  recti  are  separated.  The  lower  edge  of 
the  Uver  is  almost  at  the  navel  line,  but  deep  in  the  abdomen.  The 
edge  is  thin  and  tender  on  pressure. 

The  splenic  dulness  begins  in  the  seventh  interspace  and  extends 
down  into  the  mass  below  the  ribs,  evidently  the  spleen,  which  can 
be  easily  felt  as  a  flattened  body  reaching  to  the  level  of  the  anterior 
superior  spine  of  the  ilium  and  to  the  median  line.  The  edge  is 
thick;  there  is  a  shallow  notch  on  the  inner  side.  There  is  palpable 
and  audible  friction  over  the  surface.  The  patient  says  the  mass  is 
sometimes  lower  than  at  present.  It  is  not  unusually  movable  by 
pressure  or  position. 

There  is  pain  on  pressure  over  the  sternum  and  tibiae. 

The  blood  is  pale,  not  very  thin ;  fresh  preparations  show  enormous 
increase  of  the  leukocytes,  among  which  large  cells  with  fine  or 
coarse  granules  are  conspicuous.  The  blood  count  shows:  red 
corpuscles,  2,500,000;  leukocytes,  367,070;  haemoglobin  (Fleischl), 
50.  Stained  preparations  show  moderate  poikilocjiosis,  many 
nucleated  reds — 1 :  40  leukocytes,  or  9074  per  c.mm.  About  one- 
fourth  have  the  size  and  appearance  of  megaloblasts,  but  the  two 
forms  run  into  each  other  by  variations  impossible  to  classify  pre- 
cisely. Differential  count  of  the  leukocj'tes  shows:  lymphocytes, 
0.3;  mononuclear  neutrophiles,  48.8;  polynuclear  neutrophiles,  41.6; 
polynuclear  eosinophiles,  0.7;  mononuclear  eosinophiles,  1.4;  baso- 
phils, 2;  degenerated,  5.  The  lymphocytes  are  often  smaller  than 
red  corpuscles,  but  do  not  show  as  intense  staining  of  the  nucleus  as 
do  typical  small  lymphocytes,  and  have  usually  a  distinct  rim  of  pro- 
toplasm. Many  of  the  myelocytes  have  deeply  indented  nuclei,  but 
the  looser,  skein-like  structure  of  the  nucleus  distinguishes  most  of 
them  from  those  denominated  polynuclear.  The  eosinophiles, 
especially  the  mononuclears,  vary  much  in  size  from  that  of  a  small 
lymphocyte  to  that  of  the  largest  mononuclears.  The  basophile  cells 
are  large  or  small  in  about  equal  proportions.  The  degenerated 
leukocytes  are  hard  to  classify,  but  seem  to  represent  all  the  larger 
forms. 
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The  diagnosis  of  myelogenous,  mixed-celled  leukaemia  was  given, 
the  usual  prognosis  stated  to  the  husband,  and  Fowler's  solution 
recommended  to  the  family  physician. 

February  1,  1897.  The  patient  entered  the  medical  clinic  of  the 
University  Hospital.  She  says  that  two  weeks  ago  she  had  influenza, 
with  tonsillitis  and  coryza.  The  discharge  was  bloody,  especially  in 
the  morning,  and  a  week  ago  there  was  moderate  nose-bleed.  She 
complains  now  of  great  weakness,  dyspnoea,  pain  in  the  left  side, 
and  general  itching.    She  "feels  as  if  walking  on  sticks." 

Status  prcBsens.  The  patient  looks  somewhat  more  anxious  than 
before.  The  skin  is  not  very  pale.  The  hands  feel  numb  when  the 
arms  are  fully  extended.  There  is  no  distinct  tenderness  over  the 
nerve  trunks  of  the  extremities.  The  tongue  is  clean.  There  are  no 
stomach  symptoms.  The  pharynx  shows  moderate  redness  and 
swelling,  with  scanty  mucopurulent  exudate.  The  thoracic  organs 
are  negative,  aside  from  a  few  small  rales  in  both  bases  on  deep 
inspiration,  and  a  soft  systolic  murmur  over  the  base  of  the  heart. 
The  abdomen  is  above  the  level  of  the  ribs.  The  edge  of  the  liver 
is  within  an  inch  of  the  navel  line.  The  spleen  extends  three  fingers' 
breadth  below  the  margin  of  the  ribs.  The  lower  end  is  rounded, 
a  shallow  notch  can  be  felt  just  above  the  point.  The  spleen  is  very 
tender  on  pressure,  freely  movable.  There  is  distinct  friction  over 
it.  The  superficial  lymphatic  glands  are  not  enlarged.  There  is  no 
oedema  of  the  ankles.  The  blood  count:  red  corpuscles,  2,540,050; 
leukocytes,  7500;  Fleischl,  50  per  cent.  Red  corpuscles  show 
marked  vacuole  formation;  many  polychromatophiles;  some  red 
corpuscles  show  mitotic  figures.  The  arsenic  had  been  increased 
up  to  12  drops  t.  i.  d.;  it  was  continued,  with  extract  of  red  bone- 
marrow  (4  c.c.  t.  i.  d.). 

February  2d.  Red  corpuscles,  2,500,000;  leukocytes,  8125; 
Fleischl,  50  per  cent.     Differential  counts  given  in  table. 

7th.  Patient  complains  of  more  numbness  and  also  of  itching. 
Arsenic  stopped.  Temperature  has  been  up  to  101°  to  101.6°  F.; 
pulse,  110;  respiration,  22. 

9^^.  Red  corpuscles,  2,192,000;  leukocytes,  4775;  haemoglobin, 
50  per  cent.  Temperature  has  not  been  higher  than  99.4°  F. ;  pulse, 
80  to  100;  respiration,  22.  Patient  still  complains  of  itching,  also  of 
weakness,  headache,  and  slight  dizziness. 

Uth.  Red  corpuscles,  2,863,000;  leukocytes,  5000.  The  condi- 
tion remained  about  the  same.  The  temperature  was  rarely  above 
normal;  there  was  slight  gain  in  weight.  Itching  was  the  most 
troublesome  symptom. 

March  3d.  The  leukocytes  number  35,156;  red  corpuscles, 
3,733,333;  haemoglobin,  60.  The  spleen  can  barely  be  felt  on  quiet 
breathing.  On  deep  inspiration  it  extends  three  fingers'  breadth 
below  the  ribs.  Splenic  dulness  begins  on  the  ninth  rib  and  is  9  cm. 
long.     On  the  right  side  there  is  dulness  from  the  sixth  intercostal 
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space  to  an  inch  above  the  margin  of  the  ribs  and  to  the  tip  of  the 
ensiform.  The  abdomen  is  slightly  distended;  no  enlarged  glands 
can  be  felt  in  it.    The  inguinal  glands  are  slightly  enlarged. 

10th.  Red  corpuscles,  3,125,000;  leukocytes,  40,170;  haemoglobin, 
55.  The  systolic  murmur  over  the  base  is  still  present.  There  is 
no  oedema. 

21*/.  Red  corpuscles,  3,100,000;  leukocytes,  90,000;  haemo- 
globin, 70.  The  patient  feels  better  than  before.  Has  no  subjective 
symptoms.  The  spleen  can  barely  be  felt  on  quiet  breathing;  liver 
not  enlarged.  Patient  has  gained  eight  pounds  in  all  since  admis- 
sion. 


Variations  in  size  of  liver  and  spleen  at  different  stages. 

AprU  2d.    Red  corpuscles,  3,281,200;  leukocytes,  157,000. 

oth.  Patient  is  going  home.  Feels  very  well.  Spleen  and  liver 
as  at  last  note.  Red  corpuscles,  3,580,000;  leukocjies,  189,000. 
Continues  Fowler's  solution. 

\5th.  Red  corpuscles,  3,825,000;  leukocytes,  217,600.  No  sub- 
jective symptoms;  spleen  as  before;  slight  oedema  of  feet. 

June  4th.  Red  corpuscles,  3,600,000;  leukoc\-tes,  307,000.  Next 
(lay,  at  home,  patient  had  a  chill,  followe<l  by  several  others  in  the 
next  twenty-four  hours,  and  for  the  next  three  weeks  had  a  good 
(leal  of  fever.  Severe  pain  in  the  splenic  region  required  the  u.se  of 
inor{)hine  for  sixteen  days. 
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July  Ist.  Red  corpuscles,  3,600,000;  leukocytes,  307,000.  The 
patient  feels  as  well  as  before  the  febrile  attack.  She  has  tingling 
in  the  toes  and  fingers;  otherwise  well.  She  has  gained  eight  pounds 
since  leaving  the  hospital.  The  spleen  is  three  fingers'  breadth  below 
the  margin  of  the  ribs  on  quiet  breathing;  it  is  hard  and  thicker  than 
before.  The  liver  is  three  fingers'  breadth  below  the  ribs,  the  edge 
thin  and  of  normal  consistency.  Fowler's  solution,  stopped  during 
the  fever,  renewed. 

22d.  Feels  better.  Took  Fowler's  solution  up  to  10  drops.  The 
hands  are  better;  the  feet  tingle  slightly.  Red  corpuscles,  3,600,000; 
leukocytes,  178,000.  The  spleen  is  slightly  smaller.  Is  now  taking 
bone-marrow. 

August  19th.  Pain  in  the  legs  returned  about  ten  days  ago. 
Began  Fowler's  solution  again,  and  pain  ceased.  Looks  well;  does 
housework,  but  tires  easily.  The  liver  is  not  palpable;  the  spleen 
is  much  larger  than  before,  reaching  two  finger-breadths  below  the 
level  of  the  navel;  the  upper  border  of  dulness  in  the  eighth  inter- 
space. Red  corpuscles,  4,000,000;  leukocytes,  165,000;  haemo- 
globin, 70. 

October  21st.  Patient  has  been  taking  Fowler's  solution  and  bone- 
marrow  and  is  feeling  well,  and  now  looks  better  than  she  has  for  a 
long  time.  The  spleen  is  smaller,  reaching  only  two  and  one-half 
fingers'  breadth  below  the  ribs.  Red  corpuscles,  4,000,000;  leuko- 
cytes, 57,000;  haemoglobin,  70. 

January  27,  1898.  General  condition  has  been  fairly  good.  Red 
corpuscles,  3,095,000;  leukocytes,  461,666.  The  spleen  is  a  hand- 
breadth  below  the  margin  of  the  ribs,  3  cm.  from  the  middle  line. 
The  liver  cannot  be  felt,  .except  on  deep  breathing;  there  is  dulness 
to  the  margin  of  the  ribs.  The  superficial  glands  are  not  enlarged. 
Fowler's  solution  continued. 

February  2&h.  General  condition  is  good.  Red  corpuscles, 
3,533,333;  leukocytes,  279,260.  Spleen  as  at  last  note.  This  was 
the  last  time  the  patient  was  seen.  April  17th  she  wrote  to  say  that 
she  was  not  able  to  travel,  on  account  of  pain  in  the  abdomen  and 
enlargement  of  the  spleen. 

June  8th.  Reported  that  patient,  who  had  been  trying  to  come 
to  the  hospital,  had  fever,  chills,  nausea,  and  vomiting,  and  was  very 
weak.     "The  spleen  fills  the  entire  abdomen." 

17th.  "Patient  is  able  to  sit  up,  but  still  very  weak.  Is  entirely 
deaf  and  complains  of  roaring  in  the  ears."  Soon  after  this  she  died, 
while  I  was  away  from  home.  An  autopsy  was  made,  but  no  tissues 
preserved. 

Summary  of  the  case:  A  woman  with  mixed-celled  leukaemia, 
with  greatly  enlarged  spleen.  Two  weeks  after  an  attack  of  what 
was  probably  influenza,  the  leukocytes  were  found  reduced  from 
367,070  to  7500,  falling  to  4775  in  two  weeks  more,  with  reduction, 
but  not  disappearance,  of  the  abnormal  white  and  red  cells.     The 
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spleen  was  much  smaller;  the  liver  became  smaller  later.  In  two 
months  from  the  compUcation  the  leukoc}'tes  reached  40,000,  in  ten 
weeks  157,000,  and  in  a  year  461,666,  ha\'ing  once  been  as  low  as 
57,000  in  the  mean  time.  The  Uver  and  spleen  remained  small  for 
many  months,  though  the  spleen  was  usually  easily  palpable.  For 
the  next  six  months  the  patient  grew  worse  in  every  respect,  and 
died  a  year  and  a  half  after  the  first  observation.  The  most  impor- 
tant stages  in  the  blood  are  shown  in  the  following  table: 
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Such  a  change,  more  marked  than  one  usually  sees  in  leukaemia 
under  treatment,  forces  one  to  try  to  learn  something  from  it,  not 
only  as  regards  pathology,  but,  even  more  imperatively,  something 
of  therapeutic  value.  The  most  important  objective  symptom,  the 
excess  of  leukocytes,  disappears.  It  would  seem  that  by  examining 
such  cases  one  might  discover  something  regarding  the  production  of 
leukocytes  and  their  appearance  in  the  circulation,  as  well  as  their 
ultimate  destruction ;  also  something  of  the  life  of  the  red  corpuscles, 
and  of  other  details  of  the  pathology  of  leukaemia.  It  might  seem 
that  the  process  could  be  imitated,  and  a  symptomatic,  if  not  a  causal, 
treatilient  be  discovered.  Medical  Uterature  contains  a  number  of 
such  cases,  though  not  so  many  as  one  might  expect,  remembering 
the  vulnerability  of  the  leukaemic  to  infection.  Not  only  single  cases 
have  been  reported,  but  studies  have  been  made,  and  in  the  present 
article  I  am  merely  going  over  ground  that  has  already  been  tra- 
versed by  others,  my  only  advantage  being  due  to  the  fact  that  I 
am  at  present  the  latest  inquirer. 

The  literature  of  the  complications  is  unusually  confused.  Some  of 
the  cases  have  been  reported  two  or  even  three  times  by  the  same 
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or  different  authors.  Besides  unavoidable  errors,  such  as  those 
in  ages,  dates,  and  other  minor  details,  author's  names  have  been 
changed.  H.  Strangways  Hounsell,  one  of  the  earliest  authors, 
becomes  Honsell,  Hantell,  Strongways,  Srangways,  and  even,  by 
an  unnecessary  comma,  two  authors,  contributing  a  case  each. 
Thorsch  reported  a  case  in  his  own  name,  from  the  clinic  of  von 
Limbeck,  and  at  least  two  writers  ascribe  it  to  "Zeissl,"  whose 
name  does  not  appear  in  the  original  article. 

The  subject  is  complicated  by  other  things.  A  frequent  cause 
is  the  lack  of  exact  classification  of  the  leukaemia.  In  many  cases  I 
have  been  obliged  to  follow  the  author's  terminology  and  classify 
cases  that  should,  perhaps,  be  otherwise  arranged.  With  future 
cases  this  difficulty  will  become  less  frequent,  and  also  another 
regarding  the  diagnosis  of  the  complication.  But  owing  to  the 
chronic  and  obscure  course  of  many  cases  and  the  tendency  of  patients 
to  wander  from  one  to  another  physician,  incomplete  observations 
will  multiply,  and  will,  nevertheless,  often  deserve  publication. 

I  shall  discuss  the  cases  according  to  the  nature  of  the  complicat- 
ing disease  in  the  first  place,  and  the  variety  of  leukemia  in  the 
second,  and,  without  trying  to  follow  a  scientific  order,  will  speak 
first  of  tuberculosis.* 

Cases  of  Tuberculosis  and  Leukcemia. 

The  combination  of  tuberculosis  and  leukaemia  was  noted  very 
early.  Virchow^  described  a  case  in  1849,  and  his  rival,  Bennett,^ 
noted  2  out  of  23  cases  collected  in  1852.  Virchow  also  made  the 
anatomical  examination  in  a  case  observed  clinically  by  Bamberger^ 
in  1857.  According  to  Hosier,*  there  were  12  examples  of  tuber- 
culosis in  the  100  cases  of  leukaemia  analyzed  in  Martin  Ehrlich's 
thesis  in  1872.  Yet  in  the  recent  literature  the  combination  is  rarely 
mentioned.  Many  authors  admit  that  they  have  never  seen  suc\l  a 
case.  It  was  encountered  only  twice  in  the  37  cases  observed  in  the 
Gottingen  cUnic,"  with  10  autopsies.  Among  my  own  cases,  25 
in  number,  there  were  no  clinical  evidences,  but  in  2  out  of  6  autop- 
sies miliary  tuberculosis  was  found,  once  in  a  marked  degree.  I 
think  that  more  extensive  observations  will  show  that  the  exclusion 
is  not  so  absolute  as  has  been  thought.  In  my  own  clinical  material 
leukaemia  occurs  most  frequently  in  the  early  part  of  the  fifth  decade, 
when  tuberculosis  is  relatively  infrequent.  Cornet,  Moorehouse, 
and  others  have  pointed  out  that  this  age  period  is  one  very  prone 

*  Three  articles  were  received  too  late  to  use  in  this  paper.  Tommaso  Prodi,  La  Riforma 
Medica,  July  22,  1903,  A  Case  of  Lymphatic  Leukaemia,  with  Tuberculosis  of  the  Larynx. 
Lungs,  and  Lymphatic  Glands.  W.  J.  Susmann,  The  Practitioner,  October,  1903,  Tuberculosis 
in  One  out  of  Forty-one  Cases  of  I^ukeemia  Observed  in  Various  London  Hospitals.  Wilhelm 
Neutra,  Zeltschrift  f.  Heilkunde,  Band  xxiv.,  1903,  Two  Cases  of  Lymphocythsemia ;  In  one 
Pleurisy,  with  Leukocytes  Dropping  from  160,000  to  8800  ;  in  the  other,  Suppurative  Pleurisy 
and  Peritonitis ;  Blood  Not  Thoroughly  Examined, 
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to  tuberculous  manifestations,  but  I  think  the  whole  subject  is  one 
that  requires  further  investigation.  This  is  one  of  many  aspects  of 
leukaemia  that  can  be  studied  with  advantage  by  the  physician  in 
private  practice,  where  the  whole  course  of  the  disease  can  be  fol- 
lowed. Owing  to  the  nature  of  the  disease  patients  with  leukaemia 
do  not  remain  in  hospitals  as  long  as  is  desirable  for  extensive  study. 

Another  fact  requires  some  consideration.  Small  leukaemic 
growths  closely  resemble  tubercles.  The  early  literature  has  occa- 
sional mention  of  leukaemic  growths,  sometimes  of  large  masses 
that,  especially  in  the  lungs,  break  down  and  simulate  ulcerative 
tuberculosis.  At  an  early  period  Virchow,  Boettcher,  and  Olhvier 
and  Ranvier  studied  the  peculiarities  of  the  two  growths,  but  it  was 
not  until  the  structure  of  tubercle  had  been  more  minutely  described 
by  Wagner,  Schuppel,  and  Langhans,  and  especially  after  the  discov- 
ery of  the  tubercle  bacillus,  that  the  differentiation  was  made  certain. 
It  would  be  interesting  to  re-examine  some  of  the  old  museum 
preparations  ^sath  reference  to  the  breaking  down  of  such  growths. 
The  analysis  of  cases  published  before  1882  is  very  unsatisfactory. 
The  only  cases  necessary  or  profitable  to  examine  now  are  those  in 
which  an  effect  on  the  blood  or  organs  has  been  noted. 

There  are  in  the  literature  about  27  cases  that  either  are  cited  in 
this  connection  or  might  be  referred  to.  To  these  I  add  two  imper- 
fect observations  not  pre\'iously  reported.  The  cases  of  Virchow 
and  Bamberger,  mentioned  above,  throw  no  light  on  the  question 
now  under  consideration.  That  of  Hounsell,^  fairly  well  described, 
is  of  value  also  only  in  showing  the  association  of  diseases.  Besides 
tuberculosis  the  patient  had  scarlet  fever,  tonsillitis,  and  secondary 
pneumonia.  The  leukaemia  was  probably  acute  lymphocythaemia. 
OUivier  and  Ranvier^  reported  the  case  of  a  man,  aged  forty  years, 
with  miliary  tuberculosis  of  the  abdominal  organs,  old  pulmonary 
tuberculosis,  and  leukaemia.  The  case  cannot  be  analyzed  for  lack 
of  details  regarding  the  blood.  The  same  difficulty  exists  in  the 
report  by  Robin'  of  a  case  of  extensive  lymphatic  tuberculosis  with 
leukaemia.  Still  less  available  is  a  case  mentioned  by  de  Roth,*  of 
miliary  tuberculosis  and  leukaemia,  observed  by  Knoepfelmacher, 
l)ut  not  published.  Brueckmann^  has  reported  a  case  of  splenic- 
myelogenous  and  honphatic  leukaemia  with  old  and  recent  tubercles 
that  has  some  incidental  interest,  because  it  appears  that  the  exam- 
ination of  the  blood  made  in  a  famous  German  clinic,  in  1892,  con- 
sisted in  estimating  the  proportion  of  red  and  white  cells  in  blood, 
"mitWasser  stark  verdiinnt."  Two  cases  reported  by  Volpe"*  are 
even  more  imperfectly  described,  and  do  not  add  anything  to  the  ma- 
terial, while  several  of  6  cases  he  quotes  from  the  literature  are 
cases  of  pseudoleukaemia.  In  a  case  of  Musser  and  Sailer**  there 
were  "evidences  of  old  tubercle"  in  the  apex  of  one  lung.  This  and 
a  similar  case  reported  briefly  by  Saundby"  show  that  leukaemia  can 
develop  in  bodies  with  old  tuberculous  foci,  as  is  proved  by  some 
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of  the  cases  cited  below.  Sabrazfes^'  has  briefly  mentioned  a  case 
of  myelogenous  leukaemia  and  tuberculosis  of  the  lymph  glands, 
with  diminution  of  eosinophiles  and  mast-cells,  and  increased  poly- 
nuclears.  The  patient  reported  by  Strattmann^*  had  a  history  of 
apical  catarrh  and  pulmonary  hemorrhages  before  the  spleen  became 
large,  and  may  also  have  been  tuberculous.  The  patient  treated 
with  tuberculin  by  H.  Heuck,^*  mentioned  below,  also  had  slight 
signs  of  pulmonary  tuberculosis. 

Finally,  in  Kraus'^^  case,  discussed  below,  there  was  mihary  tuber- 
culosis besides  the  streptococcus  and  diplococcus  infections. 

Of  the  other  15  cases  7  are  examples  of  medullary  leukaemia,  with 
acute  miliary  tuberculosis.  Of  these,  the  cases  of  Quincke  "  ^^  (2 
cases),  Lichtheim,^®  Schmidt,"  Bezangon  and  Weil,^^  and  Hirsch- 
feld  and  Tobias^^  showed  diminut!t)n  of  leukocytes  as  follows: 

Quincke,  Case  1 1:3  to  1  :  50 

Quincke,  Case  2 1:4  to  1:90 

Lichtheim* 1:8  to  1  :  370  (250,000  to   8,900) 

Schmidt 1  :  2.9  to  1  :  135  (962,000  to  28,000) 

Bezangon  and  Weil        ....  135,000  to  19,871,  rising  to  45,000 

Hirschfeld  and  Tobias    ....  331,000  to  110,937 

In  Schmidt's  case  there  were  small  cavities  in  the  lungs.  In 
Hirschfeld  and  Tobias'  case  there  were  old  lesions  in  the  apices,  but 
not  cavities,  and  no  clinical  symptoms  of  tuberculosis.  The  miliary 
tuberculosis  does  not  seem  to  have  been  very  severe.  No  bacilli  were 
found  in  sections.  The  leukocytes  were  as  high  as  434,000  nine 
months  before  the  low  count,  228,000  four  months  before,  rising  to 
331,000  two  weeks  before  the  low  count.  Six  months  later,  after  a 
recurring  pneumonia,  they  numbered  283,333,  and  death  occurred 
five  weeks  later.  In  the  case  of  de  Roth^  there  was  a  rise  toward  the 
end. 

Four  cases  of  myelogenous  leukaemia  are  recorded  in  which  chronic 
tuberculosis  existed,  sometimes  ending  in  miliary  tuberculosis.  These 
are  reported  by  Eisner  and  Groat,^**  Sturmdorf,^^  Parker,^^  and 
Murrell,^^  though  the  tuberculosis  in  the  latter  case  may  not  have 
been  very  chronic.  In  all  there  was  a  fall  in  the  number  of  leuko- 
cjtes  toward  the  end.  In  some  the  lowest  count  was  still  so  high  as 
to  leave  little  room  for  doubt  as  to  the  diagnosis,  viz.,  in  Eisner  and 
Groat's  case,  121,000;  Sturmdorf's  116,000;  Parker's,  100,000,  later 
130,000;  but  in  Murrell's  it  was  16,200,  from  220,000.  Arsenic  was 
freely  used  in  this  case. 

The  other  cases  show  variations  in  the  leukaemic  condition  and 
other  features  that  make  it  necessary  to  consider  them  separately. 

In  the  case  of  Stintzing^  there  was  enlargement  of  the  spleen 
and  lymphatic  glands,  with  old  tuberculous  lesions  (cavities)  in  the 

*  Eisner  and  Groat  and  Hirschfeld  and  Tobias  classify  Lichtheim's  case  among  lymphatic 
leukfemias,  but  as  the  author  says  the  polynuclear  and  mononuclear  cells  were  about  equal,  I 
agree  with  Baldwin  and  Wilder  and  Quincke  in  placing  it  with  the  splenomedullary  ca?es, 
though  the  lymph  glands  were  also  enlarged. 
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lungs.  The  leukocjies  decreased  slightly,  1:100  to  1:150;  the 
glands  became  smaller,  but  the  spleen  remained  about  the  same 
size.  It  is  diflBcult  to  understand  the  author's  statement  that  the 
"leukaemia  improved  while  the  phthisis  made  great  progress," 
particularly  as  the  patient  died,  unless  we  take  a  very  partial  view 
of  the  case. 

Juenger's^  patient  had  enlarged  lymphatic  glands,  and  probably 
acute  leukaemia,  though  the  description  of  the  blood  leaves  some 
doubt  as  to  its  precise  character.  Miliary  tuberculosis  of  the  glands 
and  peritoneum,  with  early  caseation,  was  found  post-mortem.  The 
leukocytes  rose  from  40,000  to  125,000  in  two  weeks,  two  and  a  half 
months  before  death,  and  fell  to  68,800  six  weeks  before  the  end, 
following  an  attack  of  diarrhoea.  Arsenical  pigmentation  was  then 
present.  The  glands  became  smaller.  An  abscess  in  one  of  them 
was  incised.  The  blood  was  not  examined  again  until  two  days 
before  death,  and  then  showed  no  excess  of  leukocytes. 

In  Francksen's^*  case,  probably  also  lymphatic  leukaemia,  there 
was  tuberculosis  of  the  lymph  glands,  spleen,  and  liver,  with  final 
bronchopneumonia.  The  leukocytes  fell  from  240,000  to  128,000 
between  observations  four  months  apart,  and  did  not  fall  lower  in 
the  next  three  days,  or  two  days  before  death.  The  spleen  became 
smaller  toward  the  end. 

Baldwin  and  Wilder"  reported  a  case  of  probable  chronic  IjTnpho- 
cythaemia.  In  this  lymphatic  enlargement  had  lasted  more  than  two 
years,  chronic  pulmonary  tuberculosis,  finally  developing  cavities, 
as  long  or  perhaps  longer.  The  leukaemia  was  observed  for  about 
two  months.  There  were  no  recent  miliary  tubercles.  The  leuko- 
cytes numbered  695,000  at  the  beginning  of  the  period,  reached 
1,113,000  nine  days  before  the  last  count,  and  then  fell  to  943,500 
and  959,500,  without  qualitative  changes.  The  lymph  glands  and 
spleen  grew  smaller  four  days  before  the  end. 

From  the  available  material  it  appears  that  chronic  tuberculosis 
does  not  distinctly  influence  the  course  of  leukaemia,  or,  as  we  shall 
see  later,  materially  influence  the  leukocyte  formula.  Acute  miliary 
tuberculosis,  on  the  other  hand,  is  followed  by  or  associated  with 
reduction  of  the  leukocj'tes  in  the  majority  of  cases.  The  exceptional 
cases  may  be  due  to  the  shght  development  of  the  miliary  tubercu- 
losis in  extent,  or  to  the  fact  that  death  occurs  before  the  change  has 
time  to  take  place,  though  it  may  be,  as  de  Roth  has  suggested,  that 
in  some  cases  the  body  becomes  accustomed  to  the  infection  and  the 
leukocytes  are  not  affected,  as  in  more  acute  cases. 

Two  of  my  cases,  though  imperfectly  observed,  add  weight  to  both 
of  the  first  two  suppositions. 

Case  II. — M.  T.,  domestic,  aged  twenty-five  years,  first  seen 
June  2,  1896.  "She  was  well  until  July,  1895,  when  swellings  and 
red  spots  appeared  on  the  right  leg,  and  similar  lesions  appeared  on 
various  parts  of  the  body  up  to  the  time  of  examination.    The  abdo- 
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men  has  been  large  for  nearly  a  year.  It  was  supposed  to  be  due  to 
uterine  or  ovarian  tumor,  for  which  an  operation  was  advised  by 
two  physicians  she  consulted.  Weakness  present  for  three  months." 
I  found  a  mixed-celled  leukaemia,  with  red  corpuscles,  3,587,500; 
leukocytes,  598,000;  haemoglobin,  60.  There  were  ecchymoses,  up 
to  the  size  of  the  palms,  on  the  arms  and  legs.  The  spleen  extended 
one  inch  beyond  the  middle  line,  and  to  the  level  of  the  anterior 
superior  spine  of  the  ilium.  The  liver  was  not  enlarged;  the  axillary 
and  cervical  lymph  glands  were  slightly  enlarged,  but  not  the  inguinal 
glands.     No  pain  or  tenderness  in  the  bones. 

The  patient  was  observed  by  Dr.  Cowie  and  myself  for  two  years, 
taking  Fowler's  solution  as  steadily  as  is  usually  possible.  Within 
three  weeks  the  ecchymosis  ceased,  menstruation  reappeared  after 
an  absence  of  several  months,  but  there  was  no  marked  fall  in  the 
leukocytes  and  no  noteworthy  change  in  the  leukocyte  formula. 
Myelocytes  varied  from  25  per  cent,  to  44  per  cent.;  polynuclears, 
30  per  cent,  to  50  per  cent.;  lymphocytes,  1  per  cent,  to  6  per  cent.; 
polynuclear  eosinophiles,  1  per  cent,  to  3.2  per  cent.;  mononuclear 
eosinophiles,  1.2  per  cent,  to  1.8  per  cent. 

Becoming  anxious  for  more  radical  treatment,  the  patient  disap- 
peared from  our  observation.  A  year  later,  three  years  after  the  first 
observation,  Dr.  Cowie  and  Dr.  Warthin  were  given  an  opportunity 
of  making  an  autopsy  by  the  courtesy  of  Dr.  J.  A.  Wessinger,  who 
had  been  called  upon  in  the  last  illness.  The  spleen  was  enlarged ; 
the  chief  picture  was  that  of  a  severe  tuberculosis  of  the  serous 
membranes.  The  blood  showed  no  increase  of  leukocytes,  and 
microscopic  examination  of  the  tissues  revealed  a  complete  ab- 
sence of  leuksemic  changes,  except  in  the  bone-marrow,  which 
was  lymphoid. 

In  this  case  it  is  impossible  to  know  when  the  change  occurred. 
The  tuberculosis  was  more  severe  than  it  seems  to  have  been  in 
many  of  the  reported  cases. 

In  Case  III.,  to  be  reported  more  fully  on  account  of  other  features, 
a  man,  aged  twenty-nine  years,  died  with  so-called  leuksemic  apo- 
plexy, without  any  decrease  of  leukocytes  up  to  the  moment  of 
death.  At  the  autopsy  a  slight  recent  miliary  tuberculosis  was  found. 
Striking  as  the  differences  are  in  these  two  cases,  I  think  we  should 
await  the  publication  of  others  before  drawing  conclusions  from 
them. 

Miscellaneous  Infections. 

There  are  23  reported  cases  of  intercurrent  infection  other  than 
tuberculosis,  including  my  own  Case  I.  The  infections  represented 
are:'  In  medullary  or  splenomedullary  leukaemia:  typhoid-like 
disease  (Eisenlohr^**),  afebrile  typhoid  (PaP*),  erysipelas  (Richter^"), 
also  reported  by  Freudenstein;^*  erysipelas,  streptococcus,  and  diplo- 
coccus  infection  with  miliary  tuberculosis  (Kraus^^),  sepsis  (H.  F. 
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Mueller,^  KoermoeczP*), empyema  (G. Heuck^), influenza (Kovacs,'® 
Dock),  peritonitis  (Da  Costa^). 

In  lymphatic  leukaemia,  acute  in  most  cases:  sepsis,  angina  (H.  F. 
Mueller^'*),  angina,  streptococcus  (WeiP),  streptococcus  infection 
(Wende*"),  sepsis  (Cabot*^),  staphylococcus  (Fraenkel"),  colon  bacil- 
lus (Fraenkel,  ibid.),  staphylococcus  and  colon  (E.  Mueller"), 
pneumonia  (Oette,"  Froelich,*^  Thorsch*®). 

Chronic  lymphocythtemia  was  observed  complicated  by  pneu- 
monia by  Grawitz*'  and  Hart,^*  and  bronchitis  by  Petit  and  Weil.*^ 
In  some  of  the  cases  more  than  one  complication  was  observed,  and 
these  I  shall  utilize  as  far  as  the  data  will  j)ermit. 

The  following  may  also  be  mentioned:  Heusner,  in  discussing 
Strattmann's  case,"'^  mentioned  a  patient  with  leukaemia  in  which 
diminution  in  the  size  of  the  glands  and  spleen  and  improvement  of 
the  blood  followed  pneumonia,  but  relapsed.  Rieder^"  (p.  38)  has 
reported  a  case  of  medullary  leukaemia  with  sepsis,  and  one  of 
lymphatic  leukaemia  and  sepsis,  with  increase  of  the  leukocytes. 
The  details  are  too  scanty  to  use.  The  case  reported  from  ISIosler's 
clinic  by  Oette*^  may  be  mentioned  here,  though  I  might  have 
included  it  among  the  more  important  cases.  A  girl  aged  twenty- 
three  had  fever  with  icterus.  The  leukaemic  blood  improved  after 
six  weeks,  and  six  months  later  was  "almost  normal."  The  case 
is  of  great  historical  interest,  and  Oette's  thesis  of  much  value,  but 
the  case  cannot  now  be  compared  with  others.  Chantemesse,  in  the 
discussion  of  Bezangon  and  Weil's  case,^*  mentioned  a  patient  of  his 
who  acquired  erysipelas  in  the  course  of  leukaemia. 

Of  the  cases  referred  to  above,  there  was  a  marked  decrease  of 
leukocytes  to  or  near  normal  in  11,  viz.,  those  of  Eisenlohr,  Kraus, 
Wende,  Froelich,  Fraenkel  (2  cases),  Oette,  Koermo<K?zi,  Dock,  E. 
Mueller,  Cabot.  There  was  a  relativelv  slight  fall  in  9,  viz.,  those 
of  Pal,  Richter,  H.  F.  Mueller,  Weil,  Thorsch,  G.  Heuck,  Kovacs, 
Hart,  Grawitz.  No  change  or  a  rise  in  3,  viz.,  Mueller,  Petit  and 
Weil,  Da  Costa. 

The  cases  differ  so  much  in  detail  that  it  is  difficult  to  make  com- 
parisons. Taking  first  streptococcus  infections,  we  find  that  in 
Richter's  case  of  facial  erysipelas  following  puncture  of  the  tym- 
panic membrane,  the  leukoc\ies  had  fallen  on  the  second  day  of 
the  complication  to  56,000  from  the  320,000  of  two  weeks  earlier. 
The  spleen  was  smaller,  and  in  three  days  more  was  4  cm.  less  in 
length,  3  cm.  in  width.  The  leukocv-tes  sank  to  29,000  on  the  fourth 
•  lay,  but  ro.se  rapidly  to  148,000  on  the  si.xth  day,  along  with  the 
development  of  an  abscess  of  the  eyelid  and  bronchitis,  and  fell  to 
.")2,000  in  six  more  days,  while  the  general  and  local  conditions 
improved. 

In  Weil's  case  of  angina  with  streptococci  in  the  blood,  the  leuko- 
cytes fell  during  blood  infection  from  290,400  to  75,682  in  four  days; 
seven  days  later,  66,230.     The  author  thought  the  angina  had  in- 
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creased  the  leukocytes  (the  blood  had  not  been  examined  before), 
which  he  estimated  at  60,000  to  80,000.  I  can  see  no  ground  for  this 
assumption. 

In  Kraus'  case  there  was  in  the  beginning  a  leukocyte  count  of 
from  360,000  to  420,000.  The  complication,  a  streptococcus  and 
diplococcus  infection  of  the  bronchi  with  miliary  tuberculosis,  ran 
a  somewhat  obscure  course,  the  blood  symptoms  being  the  only 
marked  ones.  After  slight  physical  signs  of  bronchitis,  blood- 
streaked  sputum  appeared,  with  fever  and  increased  size  of  the 
spleen.  The  leukocytes  were  then  393,400,  but  fell  to  251,600  in 
about  seven  weeks,  during  which  there  was  erysipelas.  Two  weeks 
later  the  count  was  240,000.  In  three  weeks  they  numbered  390,000, 
in  four  weeks  504,000.  The  bloody  sputum  then  contained  the  cocci 
mentioned.  The  sputum  then  ceased;  there  were  no  signs  of  pneu- 
monia. In  three  days  the  leukocytes  fell  to  120,000,  in  eight  days 
more  to  4600,  without  myelocytes,  mononuclear  eosinophiles,  mast- 
cells,  and  nucleated  reds,  but  with  many  degenerated  leukocytes. 
The  spleen  became  smaller  in  the  next  few  days.  The  leukocytes 
rose  to  9000;  death  followed  four  days  after  the  last  count.  Autopsy 
revealed  pneumococci  in  the  purulent  exudate  in  the  peritoneum 
and  in  the  spleen  and  liver,  bilateral  pneumonia,  purulent  pleural 
exudates,  pylephlebitis,  and  tuberculosis  of  bronchial  glands,  lung, 
larynx,  peritoneum,  and  liver.  The  anatomical  diagnosis  of  leu- 
kaemia could  not  be  made.  What  part  the  various  infections  played 
is  difficult  to  say,  but  the  streptococci  do  not  seem  to  have  been  so 
much  concerned  as  the  diplococci.  The  tuberculosis  was  probably 
too  slight  to  be  effective. 

In  one  of  Pal's  cases  of  medullary  leukaemia  with  bronchitis  and 
erysipelas  the  leukocytes  rose  from  75,000  to  105,000  in  two  days. 
Tracheotomy  was  necessary,  and  death  occurred  a  week  later. 

In  Wende's  case,  lymphatic  leukaemia  with  streptococcus  infec- 
tion, there  was  a  marked  fall,  45,000  to  600.  » 

In  Thorsch's  case  of  pneumonia  in  lymphatic  leukaemia  (also 
cited  by  von  Limbeck^^  and  sometimes  referred  to  as  Zeissl's  case) 
there  was  a  rapid  fall  in  the  beginning  from  119,000  to  43,500  by 
the  fifth  day.  Next  day  there  was  an  extension  of  the  disease,  and 
in  three  days  more  the  leukocytes  rose  to  172,000  on  the  morning  of 
the  day  of  death,  133,000  in  the  afternoon. 

Froelich's  case  was  probably  one  of  lymphatic  leukaemia,  though 
the  author  called  it  pseudoleukaemia.  Under  complicating  pleuro- 
pneumonia the  leukocytes  fell  from  66,667  (having  been  309,000) 
to  8823  in  the  last  week. 

In  Oette's  case  of  chronic  pneumonia  the  data  are  insufficient  for 
analysis.  He  mentions  two  cases  from  the  older  literature  showing 
that  bronchopneumonia  does  not  always  alter  the  blood  picture  in 
leukaemia,  as  it  had  in  his  own  case. 

In  chronic  lymphocythaemia  2  cases  have  been  reported  compli- 
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cated  by  pneumonia.  In  that  of  Grawitz  the  leukocytes,  "already 
rather  low,"  sank  lower  in  the  beginning  and  rose  to  a  considerable 
height  in  defervescence.     There  was  no  change  in  the  formula. 

In  Hart's  case  there  was  a  fall  of  from  1,168,000  to  450,000  on  the 
fourth  day  of  pneumonia.    Death  occurred  two  days  later. 

The  2  cases  of  influenza  cannot  be  compared  with  accuracy, 
because  in  1,  my  own,  the  diagnosis  was  based  on  the  anamnesis 
only.  In  Kovacs'  case  the  leukocytes,  only  67,000  at  the  highest 
count,  though  they  had  been  higher,  apparently,  fell  to  17,000  eleven 
days  later.  Six  days  later  there  were  33,000.  The  patient  also  had 
bronchitis,  pneumonia,  and  otitis.  In  one  of  H.  F.  Mueller's  cases 
the  patient  gave  a  history  of  influenza,  not  observed  by  the  author, 
with  diminution  in  the  size  of  the  enlarged  glands,  which  regained 
the  original  size  after  the  fever  subsided. 

The  various  cases  reported  as  examples  of  sepsis  complicating 
leukaemia  cannot  be  compared  with  advantage,  but  some  of  them 
have  points  of  interest  that  deserve  mention.  One  of  the  first  was 
the  case  of  H.  F.  Mueller.^*  A  man  \\nth  lymphatic  leukaemia,  with 
180,000  leukocytes,  had  a  subperiosteal  abscess  in  the  right  leg.  A 
count  made  then,  three  weeks  after  the  former  one,  showed  400,000 
leukocytes.  The  glands  were  about  a  third  their  former  size;  the 
spleen  was  also  smaller.  Death  ensued  four  days  after  the  last  count. 
In  Cabot's  case  of  sepsis  in  lymphatic  leukaemia  there  was  a  sudden 
fall  from  40,000  to  5661  in  one  week,  and  a  progressive  fall  to  471 
in  nine  days  more.  In  Koermoeczi's  case  of  myelogenous  leukaemia 
with  sepsis,  originating  in  the  nose  and  leading  to  hemorrhagic  peri- 
carditis without  bacteriaemia,  the  leukocytes  fell  from  100,000  to 
2000.  In  H.  F.  Mueller's  case  of  myelogenous  leukaemia  there  was 
sepsis  following  abscess  from  therapeutic  injections.  The  leukocytes 
had  already  fallen  from  406,200  to  246,900,  influenza  having  been 
passed  through.  They  then  fell  to  225,000  with  the  onset  of  sepsis, 
and  in  the  following  seven  weeks  reached  75,500.  Pleurisy  and 
pneumonia  then  developed,  and  ante-mortem,  eighteen  days  after 
the  last  count  given,  there  were  57,300  leukocytes.  The  spleen  was 
smaller  in  the  later  stages;  the  leuksemic  character  of  the  blood  was 
lost. 

In  both  of  Fraenkel's  cases  of  acute  lymphaemia,  one  of  staphy- 
lococcus infection,  the  other  colon  infection,  there  was  a  marked  fall 
from  123,000  to  600  in  twelve  days,  and  220,000  to  1200  in  sevendays. 

In  E.  Mueller's  case  of  acute  lymphaemia  with  streptococci, 
staphylococci,  and  colon  bacilli  in  the  exudate  in  the  pharynx,  the 
leukocytes  fell  from  109,600  to  6800  in  five  days,  39,200  in  the  last 
twenty-four  hours. 

In  Eisenlohr's  case  of  typhoid-like  infection,  the  leukocytes, 
enormously  increased  before,  fell  to  almost  normal.  An  attack  of 
follicular  angina  was  followed  by  an  increase,  which  did  not  subside 
in  the  remaining  four  weeks^of  life. 
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In  Pal's  case  of  afebrile  typhoid  there  was  a  fall  from  991,000 
to  650,000  in  sixteen  days,  most  of  it  in  eight  days.  Death  occurred 
a  week  later.  Pal  could  not  see  that  the  typhoid  infection  (not  sus- 
pected during  life)  had  any  influence  on  the  blood  or  other  clinical 
phenomena.  Besides  the  typhoid  there  was  jaundice,  and  a  trau- 
matic, suppurating  htematoma. 

In  G.  Heuck's  case  of  empyema  there  was  a  variation  of  from 
400,500  to  80,100,  rising  after  thoracotomy  to  169,800. 

I  have  already  mentioned  H.  F.  Mueller's  case,  in  which  the 
leukocytes  increased  during  infection.  Two  other  similar  cases  have 
been  recorded.  In  the  case  of  Petit  and  Weil  there  was  chronic 
lymphocythffimia.  Bronchitis  occurred,  fatal  on  the  sixth  day,  after 
diminution  of  the  enlarged  glands.  The  leukocytes  increased  in  the 
period  from  two  days  before  bronchitis  to  the  last  day  from  202,238 
to  398,866.  Da  Costa^^  mentions  a  case  of  splenomedullary  leu- 
kaemia, in  which,  within  ten  days  after  the  onset  of  peritonitis,  the 
leukocytes  rose  from  245,000  to  400,000. 

The  cases  just  cited  are  of  importance  chiefly  in  a  suggestion  they 
offer.  In  all  three  the  rise  of  leukocytes  was  discovered  early  in  the 
complication ;  the  patients  died  soon  after.  It  is  possible,  of  course, 
that  a  fall  might  have  occurred  after  the  rise  had  the  cases  ended  less 
abruptly.  The  earliest  period  after  complication  has  rarely  been 
carefully  observed  and  should  be  thoroughly  studied  in  future. 

From  the  foregoing  it  appears  that  in  the  great  majority  of  cases 
intercurrent  infections  cause  a  decrease  of  the  leukocytes  in  leukae- 
mias of  various  kinds.  The  fall  may  be  so  slight  as  to  leave  the  gross 
picture  of  leukaemia  unchanged,  but  in  about  half  the  cases  the  white 
corpuscles  fall  to  normal  or  below.  It  is  interesting  to  note  the 
extreme  leukopenia  that  occurred  in  some  cases:  600  in  one  of 
Fraenkel's,  1200  in  another,  600  in  Wende's,  471  in  Cabot's,  2000  in 
Koermoeczi's. 

Besides  the  leukocyte  decrease,  the  organs,  enlarged  as  the  result 
of  the  leukaemia,  became  smaller.  In  some  cases  the  organs  became 
smaller  later  than  the  fall  of  leukocytes  (Quincke^^),  sometimes 
earlier,  in  others  simultaneously;  sometimes  the  organs  became 
smaller  without  diminution  of  leukocytes  (H.  F.  Mueller,  Petit  and 
Weil).  The  diminution  was  sometimes  very  rapid.  Quincke  esti- 
mated the  change  in  the  volume  of  the  spleen  in  one  case  at  100 
grams  a  day,  a  loss  that  I  think  must  have  been  exceeded  in  my  own 
case.  It  is  often  difficult  to  distinguish  between  this  change  in  the 
organs  and  that  observed  in  some  cases  of  leukaemia  a  short  time 
before  death.  Sabrazfes  mentions  a  case  in  which  cutaneous  neo- 
plasms became  smaller  during  a  terminal  infection,  but  from  the 
original  report*  I  cannot  see  anything  peculiar,  especially  as  the 
patient  was  taking  arsenic  and  quinine  at  the  same  time. 

*  Liflfran,  J.    Contribution  a  l'6tude  de  la  leucocytlicmie  aigue,  Thfese,  Bordeaux,  1893,  p,  66. 
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Changes  in  the  Red  Blood  Corjmscles. 

Changes  in  the  red  cells  have  not  been  studied  as  carefully,  per- 
haps, as  they  deserve  in  complicated  leukaemias.  Out  of  18  cases 
in  which  the  reports  are  full  there  was  a  rise  in  the  number  of  red 
cells,  simultaneous  \sdth  the  fall  of  leukocj-tes,  in  8.  The  difference 
was  often  sUght,  but  in  6  it  was  500,000  or  more  (once  1,300,000)  per 
cmm.  (Lichtheim).  In  the  other  cases  the  rise  was  insignificant,  or 
there  was  a  fall.  The  latter  was  500,000  or  more  in  4  cases;  in  1 
1,200,000  (Juenger).  The  great  variations  in  the  red  count  in  leu- 
kaemia without  complications  should  be  borne  in  mind.  A  difference 
of  a  million  or  more  may  be  observed  in  a  short  time  independent 
of  visible  causes.  The  frequency  of  the  rise  in  the  red  cells,  while 
the  leukocytes  and  other  symptoms  seem  to  indicate  the  opposite 
process,  suggests  a  change  in  the  blood  fluid  as  the  cause.  The  fact 
that  4  cases  ^s-ith  marked  rise  occurred  in  tuberculosis  (Lichtheim, 
Schmidt,  Sturmdorf,  de  Roth)  is  interesting,  but  the  cases  do  not 
offer  a  satisfactory  explanation.  Quincke  noticed  the  unusual 
bloodlessness  for  leukaemia,  post-mortem,  in  1  of  his  cases.  In  my 
second  case  of  tul^erculosis  the  vessels  were  unusually  full  of  blood. 

The  histological  changes  in  the  red  corpuscles  are  interesting,  but 
variable.  Nucleated  red  cells  are  not  always  absent,  as  some  have 
thought.  In  Richter's  case  they  ap|>eared  during  the  complication. 
De  Roth  noticed  many,  including  some  in  mitosis.  In  Juenger's 
case  they  were  pretty  numerous,  but  disappeared  two  days  before 
death.  In  my  case  these  cells  were  less  numerous  than  before  the 
complication,  and  increased  as  the  leukocyte  count  regained  a  high 
point,  but  there  were  many,  even  at  the  lowest  period,  and  often  in 
mitosis.  The  condition  of  the  red  corpuscles  should  be  carefully 
observed  in  future. 

Qualitative  Changes  in  the  Blood,  Especially  in  the  Leukocytes. 

The  earlier  observers  were  unable  to  notice  the  finer  details  in 
the  cells,  on  account  of  the  lack  of  methods.  Mueller  mentioned, 
in  rejKjrting  his  first  case,  that  mitotic  cells  (myeloc>ies)  disappeared 
almost  entirely,  and  the  leukoc}ies  changed,  so  that  the  leukaemia 
seemed  better,  judging  from  the  blood.  Mueller's  second  case, 
with  increase  of  the  leukocytes,  has  often  been  misquoted.  He 
himself  admitted  that  no  accurate  examination  of  the  blood  cells 
had.  been  made.  He  thought  there  might  have  l)een  an  increase  of 
])olynuclears,  as  occurs  in  sepsis,  but  he  also  thought  the  new  cells 
might  have  l)een  derived  from  the  shrinkage  of  the  enlarged  glands, 
in  which  case  they  would  hardly  have  l>een  polynuclear. 

Kovacs  noticed  in  his  case  of  influenza  with  slight  decrease  of 
leukocytes  that  the  myeloc^-tes  disap{>eared  almost  completely,  the 
eosinophiles  also,  the  mitotic  cells  and  nucleated  reds  completely. 
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There  was  an  increase  of  polynuclear  cells,  so  that  the  blood  picture 
was  that  of  leukocytosis.  With  the  rise  of  leukocytes  the  marrow 
elements  reappeared. 

Fraenkel  noticed  no  increase  of  polynuclear  cells  in  his  first  case, 
in  which,  however,  the  examination  was  not  thorough.  In  his 
second  case  all  varieties  were  reduced. 

Richter  observed  disappearance  of  mononuclear  cells  during  the 
complication,  with  increase  of  polynuclears  up  to  90  per  cent.,  the 
latter  in  the  secondary  rise  with  abscess.  Before  the  complication 
the  two  classes  had  been  about  equal. 

Thorsch,  whose  case  appears  to  have  been  chronic  lymphocy- 
thsemia,  with  mononuclear  cells  about  97  per  cent.,  and  no  eosino- 
phils or  nucleated  reds,  says  that  the  changes  were :  mononuclears, 
138,600;  polynuclears,  1400  at  one  extreme  and  40,585  to  4915  at  the 
other,  showing  an  absolute  increase  of  polynuclears.  But  this  was 
by  no  means  such  an  increase  as  would  cause  distinct  leukocytosis 
in  a  non-leuksemic  subject,  and  before  the  complication,  with  113,000 
leukocytes  at  one  time,  there  were  4520  polynuclears.  Thorsch 
suggested  that  relative  increase  of  polynuclear  cells  is  observed  by 
all  in  complicated  leukaemia,  and  he  made  H.  F.  Mueller's  case  one 
of  the  number,  but,  as  I  have  shown  above,  without  sufficient  basis. 
Hirschlaff*  has  a  reported  case  showing  that  the  polynuclears  can 
increase  markedly  in  leukaemia  without  infection. 

In  Lichtheim's  case  of  tuberculosis  with  a  fall  of  250,000  to  8900, 
there  was  a  relative  increase  of  polynuclears,  viz.,  from  50  per  cent, 
to  90  per  cent.,  which  would  amount  to  a  slight  increase  above 
normal,  but  far  below  the  polynuclear  count  at  the  height  of  the 
leukaemia. 

In  Baldwin  and  Wilder's  case,  without  marked  alteration  of  the 
blood  count,  there  was  no  notable  change  in  the  leukocyte  formula. 

In  Koermoeczi's  case  of  sepsis,  with  a  fall  of  from  100,000  to  7300, 
the  eosinophiles,  myelocytes,  and  mast-cells  disappeared.  The 
polynuclear  neutrophiles  numbered  75  per  cent,  (possibly  70  per 
cent.;  there  is  an  error  in  the  report).  Just  before  death  counts  of 
3000  and  2000  were  made,  with  slight  increase  of  the  lymphocytes, 
but  no  other  change. 

Adler^^*  examined  the  blood  from  Kraus'  case,  with  special  refer- 
ence to  the  leukocyte  formula.  Kraus  had  reported  disappearance 
of  the  myelaemic  condition  and  the  appearance  of  degenerated  leuko- 
cytes. Adler  shows  in  tabular  form  the  fall  and  ultimate  almost 
complete  disappearance  of  the  mononuclear  neutrophiles  (25.50  per 
cent.,  100,514  cells  to  0.40  per  cent,  and  18  cells),  the  complete  dis- 
appearance of  the  basophiles  and  mononuclear  and  polynuclear 
eosinophiles.  In  the  rise  before  the  final  fall  there  was  an  increase 
of  lymphocytes  and  decrease  of  eosinophiles.  The  eosinophiles 
disappeared  completely  with  the  beginning  of  severe  septic  phe- 

*  Deutsche  med.  Wochenschrift,  1898,  Vereins-Beilage,  p.  162. 
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iiomena,  and  the  lymphoc^'tes  (small)  increased  to  40.80  per  cent.; 
large  lymphocytes,  1.80  percent.;  mononuclear  neutrophils,  0.40 
per  cent.;  polynuclear,  58.80  per  cent.,  the  latter  being  only  slightly 
increased  relatively. 

Bezangon  and  Weil  noticed  in  their  case  of  tuberculosis  that  the 
leukocytosis  was  polynuclear  during  the  infection,  instead  of  mono- 
nuclear; basophiles,  mononuclears,  and  eosinophiles  were  few.  There 
were  no  nucleated  red  cells,  whereas  before  there  were  many,  some 
of  them  in  mitosis.  Later,  as  the  infection  advanced,  the  leukocj-tes 
rose  again  (from  19,871  to  45,500),  and  myelogenous  cells,  with 
nucleated  reds,  increased.  In  the  case  of  Petit  and  Weil  there  was 
no  notable  change  in  the  formula.  In  the  case  of  Weil  the  poly- 
nuclear cells  were  relatively  as  well  as  absolutely  diminished;  the 
eosinophiles  also. 

In  Eisner  and  Groat's  case  there  was  an  increase  of  poljuuclears 
and  lymphocytes,  relatively,  and  a  diminution  of  myelocjies,  as  the 
tuberculosis  advanced.  But  not  only  in  the  number  of  leukoc}ies, 
at  the  lowest  121,000  cells,  but  also  in  the  formula,  the  leukaemic 
character  was  preserved :  polynuclears,  68;  myelocytes,  17.5;  l)inpho- 
cytes,  6.5;  eosinophiles,  5.2;  many  normoblasts  and  megaloblasts. 

Sturmdorf  observed  in  his  case,  in  which  the  number  of  leukocytes 
was  not  much  altered  during  the  observations,  that  each  rise  in 
temperature  was  accompanied  by  an  increase  of  polynuclears  and 
decrease  of  myelocytes,  "suggesting  an  intercurrent  leukocAtosis." 

In  Wende's  case,  with  a  drop  of  from  45,000  to  600  leukocjies, 
there  was  an  increase  of  polynuclears  of  from  3.4  per  cent,  to  10  per 
cent.,  and  a  decrease  of  lymphocytes  from  95  per  cent,  to  88  per 
cent,  in  nine  days.  There  are  some  discrepancies  in  the  author's 
figures,  but  they  do  not  materially  affect  the  statements. 

In  the  case  of  Hirschfeld  and  Tobias,  with  a  fall  only  to  110,937 
(from  424,000),  the  polynuclear  cells  were  not  relatively  increased; 
the  myelocytes  were  lower  then  than  when  the  count  was  above 
400,000,  but  higher  (11.5  per  cent.)  than  when  it  was  300,000  (7.6 
per  cent.),  and  there  were  other  variations,  but  as  the  author  shows, 
by  the  counts  of  another  leukaemic  patient,  the  variations  were  no 
greater  in  the  case  of  infection  than  are  sometimes  observed  with- 
out it. 

In  Murrell's  case  there  was  a  marked  fall  in  the  number  of  myelo- 
cytesj  though  the  differential  counts  are  unusual  and  cannot  be 
readily  compared  with  others.  For  example,  the  eosinophiles  are 
given  as  20  per  cent,  with  counts  of  20,000  and  29,000;  none  with 
16,200;  besides  which  it  is  said  the  myelocytes,  20  per  cent.,  44  per 
cent.,  and  7  per  cent,  on  different  days,  were  chiefly  eosinophile. 

Parker  states  that  in  the  low  count,  130,000,  the  polynuclears  were 
relatively  fewer  than  at  the  height  of  the  leukocytosis,  70.8  per  cent, 
and  57  per  cent.;  the  myelocj-tes  high,  25  as  compared  with  14;  the 
other  forms  not  notably  altered. 
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Hart  found  no  noteworthy  changes  in  the  blood  in  his  case  of 
lymphocythsemia . 

Grawitz  noticed  no  change  in  the  formula,  either  in  the  fall  in  the 
beginning  or  the  rise  after  the  pneumonia  or  after  a  turpentine 
abscess  with  temporary  low  count. 

In  my  own  case  the  polynuclears  were  relatively  and  absolutely 
about  the  same  as  in  normal  blood.  The  lymphocytes  were  relatively 
and  absolutely  about  normal,  relatively  higher  than  in  the  high  stage, 
but  absolutely  slightly  lower.  The  polynuclear  eosinophiles  were 
relatively  and  absolutely  low,  the  mononuclear  eosinophiles  rela- 
tively lower  than  before,  but  still  considerable,  and  even  higher 
relatively  than  at  later  periods  with  excessive  leukocytosis.  The 
(Ehrlich's)  myelocytes  were  relatively  and  absolutely  low,  but  even 
at  the  lowest  count,  9.6  per  cent.,  higher  than  is  -usually  found  in 
any  accidental  myelocythaemia.  Mast-cells  were  relatively  as  in 
other  stages.  Degenerated  leukocytes  were  relatively  about  as  high 
as  in  the  first  observation,  but  higher  than  they  became  later  as  the 
count  rose.  Nucleated  red  cells  were  relatively  much  higher  than 
before,  reaching  1  to  2.4  at  one  time,  or  absolutely  2090  per  c.miri. 
One-fourth  were  megaloblasts,  and  a  few  of  these  were  in  mitosis. 
Nucleated  reds  were  absolutely  more  numerous  at  the  first  count, 
1  to  40,  or  9074  per  c.mm.,  with  a  few  in  mitosis.  A  few  myelocytes 
also  were  in  mitosis.  The  reds  showed  poikilocytosis,  vacuoles,  and 
variations  in  size,  as  well  as  polychromatophilia,  but  without 
notable  changes  from  the  earher  count.  No  Charcot  crystals  formed 
in  blood  kept  for  several  weeks,  and  not  until  the  leukocytes  had 
risen  to  35,000. 

During  the  rise  of  leukocytes  that  began  between  two  and  four 
weeks  after  the  fall  was  discovered  the  formula  was  altered  by  the 
relative  decrease  of  lymphocytes,  the  relative  increase  of  myelocytes, 
and  a  slight  relative  increase  of  eosinophiles  of  both  kinds.  The 
nucleated  reds  increased  slowly.  The  large  number  of  these  cells 
during  the  low  leukocyte  stage  is  exceptional.  It  is  possible  that 
they  were  fewer  or  absent  in  the  preceding  two  weeks  immediately 
after  the  infection,  and  that  they  began  to  reappear  in  the  stage  of 
reaction,  but  the  counts  do  not  support  this  view. 

It  appears,  then,  that  the  changes  in  the  leukocyte  formula  are 
not  uniform,  though  there  is  a  disposition  for  the  leukfemic  char- 
acter to  disappear  more  or  less  completely  under  the  influence  of 
infections,  and  for  the  polynuclears  to  increase  absolutely  as  well  as 
relatively. 

When  Does  the  Change  Occur f 

When  the  change  occurs  is  a  question  that  cannot  be  answered  very 
fully,  on  account  of  the  small  number  of  cases  in  which  the  process 
could  be  observed  from  the  beginning. 

In  Eisenlohr's  case  the  glands  and  spleen  diminished  daily  from 
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the  beginning  of  the  infection  and  the  blood  changed  simuhaneously. 
As  the  glands  and  spleen  enlarged  again,  the  blood  resumed  its 
former  leuksemic  character.  The  decrease  lasted  fourteen  days. 
One  month  after  the  decrease  the  blood  showed  proportions  of  1  to  4. 

In  Kovacs'  case  the  blood  resembled  that  of  leukocytosis  nine  days 
after  the  beginning  of  the  infection.  In  twelve  days  the  spleen  was 
smaller  and  softer.  On  the  tenth  day  there  were  few  myeloc}i:es; 
no  nucleated  reds.  Three  days  later  there  was  an  increase,  with 
many  myelocytes,  and  in  three  more  there  were  33,000  leukocytes. 

In  Fraenkel's  first  case  the  whole  process  took  place  in  tw^elve 
days.  In  his  second  one  the  leukocytes  had  fallen  to  47,000  by  the 
seventh  day,  3800  by  the  eighth  day,  1200  by  the  tenth  day. 

In  Richter's  case  the  leukoc\i;es  fell  from  56,000  to  29,000  in  two 
days,  but  two  days  later  they  were  148,000,  and  six  more  52,000. 

In  Thorsch's  case  the  lowest  point  was  reached  in  four  days. 
Death  occurred  three  days  later. 

In  Lichtheim's  case  there  was  a  slow  and  steady  decrease  for  two 
months,  when  death  occurred. 

In  Koermoeczi's  case,  eight  days  after  a  count  of  100,000,  the 
leukocytes  had  fallen  to  7300.  The  patient  lived  five  days  longer, 
with  almost  the  same  blood  picture. 

In  Kraus'  case  the  leukocytes  fell  quickly  after  infection,  \nz., 
from  120,000  to  4600  in  one  week.  In  five  days  more  the  leukocytes 
had  increased  to  9000,  and  in  four  more  the  patient  died. 

In  Weil's  case  the  fall  from  270,000  to  75,682  took  place  in  six 
days;  in  seven  more  the  number  was  66,230. 

Eisner  and  Groat  noted  a  gradual  fall  of  200,000  leukocytes  in 
three  months. 

In  Wende's  case,  sepsis  in  acute  lymphocythaemia,  the  leukocytes 
fell  in  nine  days  from  45,000  to  1600.  In  Cabot's  case  the  fall  to 
subnormal  took  only  sixteen  days;  in  E.  Mueller's  case  five  days. 

In  Murrell's  case  there  was  a  fall  in  three  days  of  from  150,000  to 
20,000.  Then  an  increase  six  months  later,  and  another  fall  from 
167,000  to  16,200  within  five  weeks. 

In  my  own  case  of  influenza  the  fall  of  from  367,070  to  7500  prob- 
ably occurred  within  two  weeks,  but  there  was  no  actual  observation 
in  that  time. 

In  general,  the  fall  occurs  soon  after  the  infection,  more  promptly 
in  acute  than  in  chronic  infections.  The  cases  of  chronic  infections, 
however,  are  too  few  and  too  diverse  in  character  to  enable  us  to 
draw  sweei)ing  conclusions.  There  are  also  too  few  cases  observed 
from  the  beginning  to  ascertain  the  first  effects  of  the  infection  (or 
intoxication).     Perhaps  these  differ  in  various  ca.ses. 

As  regards  changes  in  the  formula,  Ilirschfeld  and  Tobias  give  a 
table  showing  that  variations  can  be  observed  in  the  leukocvte 
formula  quite  aj)art  from  complications,  especially  notable  in  the 
j)olynuclear  and  myelocyte  count.     This  will  be  confirmed  by  all 


584  dock:  investigations  in  letjk^':mia. 

who  have  followed  up  cases  of  leukaemia  for  some  time,  while 
changes  in  the  gross  number  of  cells,  both  red  and  white,  are  equally 
common,  and  often  quite  as  much  or  even  more  marked  than  in  some 
of  the  cases  examined  above. 

A  very  interesting  fact  brought  out  in  some  of  the  cases,  and  one 
that  I  observed  with  particular  care  in  my  own,  is  the  rapid  rise  of 
the  leukocytes  after  a  fall  to  normal,  and  with  a  great  decrease  in  the 
size  of  the  previously  enlarged  organs.  Actual  observation  must,  of 
course,  be  the  final  test  of  such  a  matter,  but  it  is  easy  to  understand 
how  a  chronic  leukaemia  may  have  a  sudden  increase  of  circulating 
leukocytes,  including  cells  not  found  normally  in  peripheral  blood, 
or  how  a  so-called  pseudoleukaemia  may  "l)ecome  leukaemic  within 
a  short  time.  These  observations  do  not  throw  any  light  on  the 
process  by  which  the  new  cells  get  into  the  peripheral  vessels,  but 
they  prove  that  a  long  time  is  by  no  means  necessary  for  a  great 
excess  of  leukocytes  to  appear  in  the  peripheral  capillaries. 

The  Effects  of  Various  Processes  Other  than  Infection  on  Leukcemia. 

Finding  such  striking  effects  on  the  leukocytes  from  the  influence 
of  infectious  disease,  one  naturally  asks  whether  other  diseases  or 
intoxications  may  not  have  similar  consequences. 

Oette**  studied  the  effect  of  fevers  on  the  course  of  leukaemia,  at 
the  instigation  of  Hosier,  as  long  ago  as  1879,  but  he  was  limited  by 
the  greater  obscurity  then  surrounding  both  fever  and  leukaemia, 
and  did  not  materially  advance  the  subject. 

Freudenstein^^  re-examined  it  in  1895.  He  gathered  many  inter- 
esting facts  regarding  the  fever  of  leukaemia  from  the  early  literature, 
besides  the  histories  of  ten  of  the  earliest  cases  of  infection  studied 
here.  He  concluded  that  fever  is  a  frequent  (63  per  cent.)  but  not 
constant  symptom  of  leukaemia,  and  ascribed  this  to  substances 
derived  from  broken-down  leukocytes,  but  did  not  study  the  possible 
results  of  such  processes  on  the  leukaemia  itself,  doubtless  because 
of  the  difficulties  surrounding  such  an  investigation. 

Marischler^^  reported  a  case  of  lymphatic  leukaemia  complicated 
by  a  Grawitz  tumor  of  the  right  kidney.  There  was  repeated  haema- 
turia,  considered  at  first  as  a  result  of  the  leukaemia,  but  later  more 
properly  ascribed  to  the  renal  tumor.  The  leukocytes  fell  from 
96,000  October  16th,  84,000  November  25th,  to  48,000  on  Feb- 
ruary 27th,  and  then  rose  to  72,000  on  the  last  day.  The  polynu- 
clears  rose  from  15.60  per  cent,  (or  21.70  per  cent,  at  the  beginning 
of  the  haematuria)  to  57.60  per  cent.  The  mononuclears  fell  from 
82.30  per  cent,  (or  76.20  per  cent.)  to  40  per  cent.  The  difference 
was  still  more  marked  in  the  blood  of  the  last  day.  The  changes 
were,  therefore,  qualitative  rather  than  quantitative.  Marischler 
explained  the  changes  as  due  less  to  the  hemorrhage  than  to  the 
carcinoma  toxin,  a  view  I  do  not  think  free  from  error.    Marischler 
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gives  theoretic  reasons,  based  on  experiments,  for  his  view,  but  the 
passage  of  a  necrotic  bit  of  tissue,  1.5  cm.  by  0.25  cm.,  shows  that 
the  explanation  by  changes  following  loss  of  blood  is  very  near.  The 
author  gives  the  literature  of  new-growths  complicating  leukaemia, 
the  only  genuine  cases  he  could  find  being  those  of  Whipham  and 
Lannois  and  Regaud.  In  these  no  effect  of  the  cancer  upon  the 
leukaemia  was  noted. 

The  literature  of  leukaemia  contains  references  to  cases  in  which 
reduction  of  leukocytes  had  taken  place  under  the  most  diverse 
drugs,  such  as  iron,  arsenic  and  its  salts,  phosphorus,  quinine, 
oxygen,  etc. ;  but  it  is  suggestive  that  the  drugs  that  some  have  found 
most  valuable  have  failed  entirely  in  the  hands  of  others,  without 
perceptible  reasons  in  the  cases  themselves.  Most  of  the  reports 
give  such  scanty  details  of  the  blood  in  the  stage  of  recovery  that 
they  cannot  be  utilized  at  present.  The  literature  is  largely  avail- 
able in  the  study  of  Vehsemeyer.^ 

The  first  to  report  a  careful  study  of  the  process  were  Toulmin 
and  Thayer,^*  who  noticed  a  fall  of  from  714,000  to  7500  leukocytes 
in  twenty-three  days  in  a  patient  taking  arsenic.  Two  weeks  later 
there  were  9500  leukocytes.    The  leukocyte  formula  changed  from: 

Lymphocytes 0.96  to  6.9 

Polynuclear 70.0  to  83.2 

Transition 3.0  to  2.5 

Eosinophiles 2.3  to  3.0 

Myelocytes 23.5  to  4.0 

showing  a  relative  increase  of  lymphocytes  and  polynuclears.  The 
myelocytes,  though  much  reduced,  were  still  notably  high,  4  per  cent. 
BramwelP  mentions  a  case  in  which  the  leukocytes  fell  from 
210,000  to  1600  in  thirty-eight  days  under  treatment  \sdth  arsenic, 
COj,  and  oxygen,  and  remained  below  normal  for  a  month.  There 
was  fever  and  an  eruption  from  unknown  cause,  so  that  the  case, 
perhaps,  should  be  included  among  the  infections.  The  formula 
was  altered  as  follows: 

Sept.  28.  Oct.  9.  Oct.  15.  Oct.  21.  Nov.  4. 

Polynuclear     .       .       .    69.0  70                   91  75  62 

Myelocytes       .       .       .    26.5  25                     3  5  7 

Lymphocytes  ...      3.5  5                     5  20  31 

Eosinophiles    .       .       .      i.o  1+                 i  i.  o  0 

Cabot^  and  d'Allocco"  have  reported  cases  in  which  the  leuko- 
cytes fell  to  normal  or  below,  but,  at  least  in  the  former  case,  myelo- 
cytes were  always  present,  and  in  a  degree  that  would  in  itself  excite 
the  suspicion  of  leukaemia,  or,  in  the  absence  of  acute  symptoms, 
suggest  some  serious  disease  of  the  bone-marrow  requiring  careful 
observation. 

McCrae,^'  however,  published  a  case  in  which  there  was  not  only 
no  leukocytosis,  but  no  sign  of  medullary  disease.  A  man,  aged 
twenty-eight  years,  had  medullary  leukaemia  with  a  blood  count  in 
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the  spring  of  1898  of  2,680,000  red  cells,  584,000  leukocytes.  He 
was  put  on  arsenic,  and  in  August  there  were  only  184,000  leuko- 
cytes, and  the  spleen  was  barely  palpable.  In  September  there 
were  9250  leukocytes.  Arsenic  was  continued,  but  in  November 
the  leukocytes  numbered  178,000.  In  December  there  were  98,000; 
in  April,  after  taking  10-drop  doses  of  Fowler's  solution,  5000  per 
c.mm.  The  myelocytes  numbered  20  per  cent,  to  23  per  cent,  in  the 
high  stage,  but  were  absent  in  the  low  one.  The  polynuclear  leuko- 
cytes were  86  per  cent,  with  9250  leukocytes,  normal  with  5000. 
Mast-cells  were  present  only  once,  in  the  relapse.  Nucleated  reds 
were  absent  after  the  first  fall. 

Taylor^^  has  reported  3  cases  in  which  the  excessive  leukocytes 
disappeared  under  the  influence  of  arsenic.  The  improvement  lasted 
for  months,  and  then  relapsed  in  all  cases.  A  second  stage  of  im- 
provement followed  in  all ;  in  2  a  third.  The  changes  were  qualitative 
at  first,  and  varied  both  in  quality  and  quantity  at  different  times. 
In  1  case  all  qualitative  changes  disappeared,  and  a  slight  lympho- 
cytosis was  the  only  evidence  of  blood  disease.  In  the  other  cases 
myelocytes  persisted  to  the  extent  of  1  per  cent,  to  3  per  cent.,  part 
eosinophilic.  Taylor's  discussion  of  this  subject  can  be  read  with 
advantage  by  all  who  carry  out  experiments  in  the  treatment  of 
leukaemia.  As  in  the  case  of  infections,  the  low  leukocyte  count 
does  not  ensure  recovery  from  the  disease.  This  is  shown  by  many 
reported  cases,  including  the  remarkable  one  of  Saundby,^^  in  which 
the  white  cells  dropped  from  540,000  to  8000  in  eleven  days,  but 
death  occurred  in  coma  some  weeks  later. 

It  must  be  remembered  that  many  of  the  patients  whose  cases  are 
cited  in  the  early  part  of  this  study  were  taking  arsenic,  sometimes 
in  large  doses,  yet  I  think  no  one  will  ascribe  the  changes  wholly  or 
even  in  part  to  the  drug  in  all  cases.  I  may  add  that  personally  I 
have  never  seen  a  fall  below  50,000  leukocytes  in  leukaemia  from 
arsenic,  but  in  only  a  small  proportion  of  my  cases  was  it  possible  to 
push  the  drug  as  it  shoidd  be. 

Under  other  drugs  besides  arsenic  changes  have  been  observed 
in  the  blood  count  in  leukaemia.  Von  Jaksch®"  treated  a  patient  with 
thyroiodin  and  cupric  arsenate  and  noted  a  fall  of  from  295,000  to 
560,000  to  28,000  in  thirteen  days,  the  blood  at  the  latter  count 
giving  the  picture  of  leukocytosis  with  few  nucleated  reds.  The 
liver  became  smaller,  even  before  the  leukocytes  fell.  For  five  weeks 
the  leukocytes  were  not  above  100,000,  but  in  six  days  reached  the 
former  high  figure  and  remained  there.  Thyroiodin  was  also  given 
during  the  rise.  The  formula  two  days  before  the  lowest  count  was : 
polynuclears,  74.04  per  cent.;  mononuclear  neutrophiles,  10.71  per 
cent.;  polynuclear  eosinophiles,  0.70  per  cent.;  mononuclear  eosino- 
philes,  0.35  per  cent.;  small  lymphocytes,  14.55  per  cent.;  large 
lymphocytes  and  transitional,  3.70  per  cent.  Baso])hiles  were  few 
at  all  times,  and  absent  in  the  earlier  examinations. 
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Pollitzer'^  reported  a  case  of  acute  leukaemia,  in  which  the  leuko- 
c\'tes  fell  from  91,8~5  to  8500  in  the  course  of  seven  days,  while  the 
patient  was  taking  quinine  in  gram  doses;  fever  continued ;  the  spleen 
grew  smaller.  The  patient  died  twenty-three  days  later.  Post- 
mortem the  picture  was  that  of  acute  anaemia  grans  with  honphoid 
hypertrophy  of  the  spleen,  intestinal  tract,  bone-marrow  and  hinph 
glands.  The  author  attributes  the  effect  to  the  quinine,  but  the  fever 
and  the  fatal  termination  suggest  that  it  was  due  to  something  else, 
either  an  intoxication  from  the  products  of  cellular  break-down  or 
an  infection. 

In  another  case  of  Polhtzer  quinine  was  used  in  1.5-gram  doses 
with  a  rise  and  subsequent  fall,  lea%'ing  the  leukocytes  higher  than 
before.  The  author  cites  a  case  of  Kuehnau  and  Weiss,^  in  which 
a  patient  with  Hodgkin's  disease  was  given  pilocarpine  and  developed 
acute  leukaemia.  Sabraz^  says  that  in  a  case  of  leukaemia  with 
malaria  quinine  injections  had  a  happy  effect,  not  only  on  the 
malaria,  but  also  on  the  course  of  the  leukaemia. 

Richter  and  Spiro®^  treated  a  patient  with  splenolvmphatic  leu- 
kaemia and  apical  tulierculosis  with  cinnamic  acid.  Intravenous 
injections  of  very  small  doses  of  this  caused  the  leukocjies  to  increase 
within  three  hours  from  170,000  to  560,000.  There  was  also  a  slight 
increase  of  retl  cells.  Polynuclear  cells  increased  from  45  per  cent, 
to  86  per  cent. ;  mononuclears  fell  from  55  per  cent,  to  14  per  cent. ; 
eosinophiles,  scanty  before,  increased,  and  nucleated  red  cells 
appeared,  but  the  increase  of  leukocjies  soon  disappeared.  In 
twenty-four  hours  the  original  number  was  reached ;  four  days  after 
the  first  injection  the  number  was  46,000,  and  it  then  gradually  rose 
to  the  former  point.  The  process  was  repeated  in  two  more  injec- 
tions. The  spleen  and  h-mph  glands  grew  smaller;  the  general 
symptoms  improved.  The  author  points  out  that  the  experiment 
shows  how  much  more  intensely  the  diseased  haematopoietic  organs 
react  to  irritants  than  do  normal  ones,  and  he  compared  the  results 
of  his  experiments  with  those  in  some  of  the  cases  studied  in  this 
paper. 

A  number  of  observations  have  been  published  on  the  action  of 
organic  extracts  and  bacterial  products  upon  the  leukaemic  subject. 

H.  Heuck"  at  an  early  period  gave  tuberculin  injections  in  a 
patient  with  leukaemia,  who  had  slight  signs  in  one  apex,  but  no 
l)acilli  in  the  sputum,  and  no  reaction  to  5  milligrams  of  tubercuHn. 
Doses  of  from  10  to  120  mg.,  in  nineteen  injections,  caused  reactions 
like  those  in  phthisis.  From  the  twelfth  injection  (60  mg. ;  the  leuko- 
cytes were  not  counted  before)  there  was  a  fall  in  the  number  of 
leukocvtes  each  time,  quickly  returning,  though  not  quite  to  the  pre- 
vious number;  so  that  at  the  end  of  the  observation  the  pro[)ortion 
was  1  to  48  instead  of  1  to  57.  There  was  general  improvement,  with 
diminution  in  the  size  of  the  glands. 

PaP'  also  used  tuberculin  in  a  leukaemic  patient,  and  noted  a  slight 


588      .  dock:  investigations  in  leukaemia. 

decrease  of  leukocytes  after  six  hours,  followed  next  day  by  a  rise. 
In  three  days  the  number  was  154,000  in  place  of  134,000,  and  the 
glands  were  larger,  but  the  leukocytes  fell  to  103,000.  A  week  later 
with  135,000  leukocytes  the  polynuclear  cells  were  increased,  the 
temperature  and  subjective  symptoms  worse. 

Beitzke®^  ^*  used  tuberculin  in  6  leuksemic  patients  in  Quincke's 
clinic.  The  results  were  very  uncertain,  the  injections  not  being 
continued  long  enough  to  permit  conclusions  to  be  drawn  and  other 
treatment  being  carried  out  at  the  same  time.  Two  patients  that 
gave  most  distinct  evidences  of  improvement  were  taking  arsenic. 

Pollitzer^^''  gave  tuberculin  in  a  case  of  medullary  leukaemia  in 
doses  of  2  to  200  mg.,  without  reduction  of  leukocytes,  but  with 
increase  in  the  size  of  the  spleen  and  more  marked  cachexia.  In  a 
case  of  lymphatic  leukaemia  tuberculin  was  given  for  two  weeks  in 
doses  of  2  to  64  mg.,  with  a  gradual  but  slight  rise  of  leukocytes, 
without  change  in  the  formula. 

Nuclein  (Horbaczewski's)  was  also  used  by  Pal  in  the  case  men- 
tioned above,  with  a  fall  of  leukocytes,  but  with  enlargement  of  the 
glands.  Pal  purposely  avoided  marked  reactions  in  his  experiments, 
in  order  to  prevent  severe  effects  on  nutrition.  Pollitzer  also  used 
nuclein  in  both  cases  cited  above.  In  the  first  2-gram  doses  given  for 
five  days  had  no  effect.  In  the  other  case  there  was  a  slow  and 
immaterial  fall,  followed  by  a  rise. 

Jacob^^  used  splenic  extract  in  a  patient  with  leukaemia,  giving 
it  subcutaneously  at  intervals  of  two  to  four  days.  The  injections 
were  followed  by  sweating,  anxiety,  and  dyspnoea,  symptoms  that 
Jacob  had  observed  in  animals  treated  with  organic  extracts,  and 
which  he  attributed  to  a  leukocyte  congestion  of  the  lung  capillaries. 
There  was  a  slight  rise  in  the  number  of  leukocytes,  after  the  early 
injections,  followed  by  a  fall  to  about  half  the  number  present  before 
the  experiment  was  begun.  As  there  was  an  increased  excretion  of 
nitrogen  in  the  urine,  Jacob  also  concluded  the  injections  increased 
the  breaking  down  of  leukocytes. 

Here  may  be  mentioned  Franke's^^  attempt  to  use  an  extract  of 
leukaemic  glands.  A  packet  of  glands  from  a  case  of  lymphatic 
leukaemia  was  rubbed  up  with  physiological  salt  solution  and  kept 
sterile.  Injected  into  rabbits  in  doses  of  5  c.c.  to  10  c.c.  there  were 
evidences  of  breaking  down  of  leukocytes.  On  account  of  the 
patient's  condition  the  treatment  could  not  be  carried  out  as  intended. 

From  these  few  experiments  we  learn  little  more  than  the  need  of 
others,  and  also  something  of  the  practical  difficulties  of  such  experi- 
ments. The  blood  must  be  examined  at  short  intervals  after  the 
treatment  is  given,  differential  counts  must  be  made,  and  an  almost 
limitless  range  of  work  may  be  found  in  studies  of  the  cytolytic  con- 
ditions at  various  stages.  The  careful  observation  of  the  body  and 
the  subjective  symptoms  and  studies  of  the  metabolism,  as  shown 
by  the  urine,  are  also  desired. 
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There  are  still  other  cases  on  record  that  illustrate  possibiUties  in 
leukaemia. 

Strattmann**  reported  a  remarkable  case,  in  which  a  patient  with 
enlarged  spleen  and  leukocytes  and  red  corpuscles  in  equal  propor- 
tions underwent  an  exploratory  operation  on  the  supposition  that 
the  enlargement  of  the  spleen  was  due  to  malignant  disease.  After 
considerable  manipulation  of  the  spleen  for  diagnostic  purposes,  and 
following  massage  of  the  organ  in  order  to  overcome  possible  bad 
effects  of  the  manipulation,  the  removal  was  abandoned,  and  the 
patient  made  a  good  recovery,  so  that  not  only  was  the  spleen 
smaller,  but  the  blood  count  was  5,300,000  red  corpuscles;  leuko- 
cytes, 1500, 

This  may  be  contrasted  with  Parker's  case,  referred  to  in  the 
early  part  of  this  paper.  In  this  a  patient  with  old  tuberculosis  and 
enlarged  spleen,  but  negative  blood  count  ("the  large  lymphocytes 
seemed  more  numerous"),  was  explored,  with  a  ^dew  to  removal  of 
the  spleen.     Soon  after  this  the  blood  was  markedly  leuksemic. 

Here  we  may  allude  to  Senn's®*  interesting  case  of  leukaemia 
"cured  by  Roentgen  rays."  The  svmptoms  of  intoxication,  such 
as  high  temperature,  make  one  wonder  whether  there  was  an  intoxi- 
cation from  the  absorption  of  broken-down  products  of  spleen  and 
blood,  or,  perhaps,  an  accidental  infection,  and  reports  of  other  cases 
treated  by  the  same  method  will  be  awaited  with  interest.  It  is  to 
be  hoped  also  that  in  such  reports  the  blood  will  be  fully  described. 

A  full  and  satisfactory  explanation  of  the  changes  observed  in 
leukaemia  under  the  influence  of  other  diseases  does  not  seem  possible 
at  present.  We  are  still  too  much  in  the  dark  regarding  the  cause 
of  leukaemia,  the  nature  of  thechanges  in  the  tissues  and  the  mechan- 
ism of  the  blood  changes,  and  we  are  only  beginning  to  learn  some- 
thing of  the  effects  of  infection  and  intoxication  on  the  blood-forming 
organs  and  the  circulating  blood.  The  work  done  by  Muir,^"" 
Dominici,"  Werigo  and  Jegunow,"  Rubinstein,'*  Lengemann," 
Roger  and  Josu^/'  Weil,"  Flexner,'*  Bunting,''  and  others  opens  up 
a  most  promising  field,  but  at  present  does  not  go  far  in  explaining 
the  difficulties  in  this  particular  subject. 

An  early  and  natural  explanation  was  that  diseases  associated  with 
leukopenia,  or  without  leukocytosis  in  ordinary  cases  caused  in 
leukaemia  a  decrease  of  leukocytes.  This  might  apply  to  miliary 
tuberculosis,  or  typhoid  fever,  such  as  Eisenlohr's  case  was  su|>- 
posed  to  be.  But  further  reports  not  only  opposed  this  view,  but  even 
led  to  the  opposite  one,  viz.,  that  diseases  ordinarily  causing  leuko- 
cytosis have  an  antagonistic  effect  in  leukaemia. 

Ortner**  offered  a  plausible  explanation,  viz.,  consumption  of  the 
body,  due  to  infection,  but  Beitzke  pointed  out  some  important 
objections.  It  does  not  account  for  the  altered  leukocyte  formula 
often  observed;  the  change  sometimes  comes  on  early,  before  the 
exhaustion  of  the  body  is  evident;  at  other  times  leukaemia  shows 
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advanced  wasting  and  cachexia  without  notable  change  in  the  leuko- 
cytes. H.  F,  Mueller's  theory  is  attractive  chiefly  because  of  its 
obscurity.  He  suggested  an  "alterative"  action,  but  in  the  present 
state  of  our  knowledge  this  does  not  explain  anything.  The  leuko- 
cytolytic  theory  of  Fraenkel  is  also  attractive.  It  seems  borne  out 
by  the  author's  observations  on  degenerated  leukocytes  in  his  own 
cases,  and  the  increased  excretion  of  uric  acid.  It  seems  analogous 
to  the  rapid  disappearance  of  certain  tumors,  some  of  which  (sarco- 
mata) closely  resemble  leukemic  growths,  under  the  actions  of  poisons 
like  arsenic,  or  those  of  certain  infections,  as  erysipelas.  Recently 
the  chemotactic  theory  has  become  more  prominent,  and  has  received 
the  support  of  Ehrlich,  whose  influence  in  the  study  of  leukaemia 
is  deservedly  so  great.  Quincke's  objection,  that  no  evidences  of 
transfer  of  leukocytes  are  present,  might  be  explained  by  a  rapid 
breaking  down  of  the  cells. 

It  seems  to  me  the  process  in  most  cases  is  complex.  Breakdown 
and  consumption  must  occur  in  cases  with  severe  cytolytic  poisons, 
and  in  some  must  preponderate.  In  others  chemotactic  processes 
will  be  most  important,  and  innumerable  variations  in  the  clinical 
course  and  the  blood  picture  will  probablydepend  partly  on  the  kind, 
extent,  and  intensity  of  the  intoxication,  partly  on  the  histological 
pecuUarities  of  the  new-growths,  and  the  capacity  of  their  cells  to 
enter  or  be  poured  into  the  circulation.  Thus,  in  acute  lymphatic 
leukaemia,  the  changes  will  not  be  the  same  as  in  the  chronic  myeloid 
alteration  of  all  the  blood-forming  organs. 

Finally,  the  question  as  to  therapeutic  bearings  must  be  met.  It 
is  easy  to  understand  how  many  have  looked  upon  the  changes 
observed  in  cases  cited  above  as  evidences  of  healing.  The  most 
striking  sign  of  leukaemia,  the  excess  of  leukocytes,  disappears,  and 
sometimes  the  spleen  and  lymph  glands  return  to  their  normal  size. 
Yet  that  the  change  is  not  wholly  favorable  appears  from  the  fact 
that  no  case  has  really  recovered.  Most  patients  died  while  still 
under  the  influence  of  the  process  that  was  thought  to  have  healed 
them,  and,  although  some  seem  to  have  had  their  lives  prolonged, 
none  have  lived  longer  than  many  leukaemics  without  such  compli- 
cations. 

Weil  has  suggested  that  the  action  of  the  complicating  infections 
is  too  "brutal,"  and  this  may  be  so,  although  the  cases  hitherto 
observed  show  considerable  variation  in  severity.  But,  considering 
the  hopelessness  of  the  ordinary  treatment  of  leukaemia,  it  seems 
that  carefully  planned  experiments,  either  with  bacterial  products 
or  organ  extracts,  might  show  a  more  safe  and  permanent  result. 
I  need  not  go  into  the  details  of  such  experiments,  but  may  point  out 
the  necessity  of  thoroughness  of  the  observations  as  an  essential. 
Previous  experience  with  the  substances  to  be  used,  either  on  men 
or  animals,  is  desirable,  while  a  familiarity  with  the  methods  of 
blood  examinations  is  indispensable. 
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CARCINOMA  OF  ABDOMINAL  CAVITY;  PUNCTURE  OF 
INTESTINE  DURING  PARACENTESIS  ABDOMINIS; 
PRESENCE  OF  CARCINOMATOUS  FRAG- 
MENTS IN  ASCITIC  EXUDATE. 

REMARKS   ON   CYTODIAGNOSIS. 

By  Norman  B.  Gwyn,  M.D., 

INSTRUCTOR  IN  MEDICINE,  UNIVERSITY  OF  PENNSYLVANIA. 

The  following  case  is  of  interest  as  showing  the  difficulty  of  diag- 
nosis of  abdominal  disease,  the  danger  of  even  the  most  carefully 
performed  paracentesis,  and  the  value  of  microscopic  examinations 
of  exudate,  etc. 

Mrs.  B.,  aged  sixty-eight  years,  complaining  of  abdominal  dis- 
tention, dyspnoea,  indigestion.  Family  history  unimportant;  acute 
Bright's  disease  twelve  years  ago,  with  apparent  complete  recovery  as 
far  as  symptoms  showed.    Six  months  previously  the  patient  noticed 
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abdominal  enlargement,  which,  being  naturally  corpulent,  she  attrib- 
uted to  fat,  discovering  soon,  however,  that  fluid  was  present.  Fluid 
increased,  persistent  discomfort  after  feeding  developed,  and,  later, 
diarrhoea.  The  urine  was  markedly  diminished,  albumin  and  casts 
were  present,  and  the  patient  became  steadily  weaker. 

Examination  revealed  only  ascites,  hidden  somewhat  by  a  thick 
apron  of  fat;  liver  dulness  present,  as  far  as  could  be  judged,  in 
normal  extent;  oedema  of  legs,  loud  systolic  apical  heart  murmur, 
slight  dulness  and  few  moist  crepitations  at  base  of  lungs. 

Patient  had  been  tapped  one  month  previously,  eleven  quarts  of 
dark  fluid  being  removed,  a  considerable  amount  of  fluid  blood 
coming  away  at  finish  of  operation. 

At  the  second  tapping  (the  first  while  in  our  hands)  twelve  quarts 
of  a  bloody  fluid  were  removed ;  no  free  blood  flowed;  liver  dulness 
did  not  appear  quite  as  extensive  as  normal;  patient  seemed  much 
relieved  after  operation,  and  gastric  symptoms  abated. 

Ten  days  later  a  third  tapping  brought  away  six  quarts  of  fluid 
resembling  that  of  the  previous  tappings,  some  gelatinous  and 
granular  material  coming  away  just  before  removing  the  cannula. 

The  operation  in  each  case  was  performed  by  a  surgeon,  local 
cocaine  anaesthesia  and  incision  through  the  skin  between  the  navel 
and  pubes  preceding  the  introduction  of  the  trocar;  little  if  any  pain 
was  experienced  by  the  patient;  a  large  apron  of  fat  reaching  to  the 
pubes  interfered  greatly  with  the  drainage  of  the  abdominal  cavity. 

In  six  hours  after  this  (third)  operation  there  was  a  complete 
collapse;  temperature  previously,  99°  to  100°  F.,  dropping  to 
97°  F. 

Tjmipanites  developed  quickly;  abdominal  pain  and  vomiting, 
rapid,  weak  pulse,  and  rising  temperature  made  us  suspect  a  bowel 
perforation  and  subsequent  peritonitis.  Death  took  place  in  three 
days.  At  no  time  after  the  first  appearance  of  fatal  symptoms  did 
the  patient's  condition  seem  to  justify  any  further  exploration  of 
the  abdomen,  and,  as  the  examination  of  the  fluid  and  material 
removed  made  the  presence  of  cancer  probable,  such  steps  were 
deemed  inadvisable  in  any  case. 

The  clinical  picture  in  this  case  was  from  the  first  obscure;  the 
huge  accumulation  of  fat  present  in  the  abdominal  walls  precluded 
any  satisfactory  examination ;  at  times,  even  before  twelve  quarts  of 
fluid  .were  removed,  fluctuation  was  indistinct;  there  was  no  anaemia, 
the  withdrawal  of  so  much  fluid  into  the  peritoneal  cavity  causing, 
in  fact,  a  distinctly  concentrated  condition  of  the  blood,  as  is  some- 
times seen;  cirrhosis  of  the  liver  or  carcinoma  of  some  abdominal 
(^r  pelvic  organ  were  considered  the  most  probable  causes  of  the 
recurring  ascites  and  associated  symptoms. 

The  bloody  appearance  of  the  first  fluid  removed  was  suspicious 
of  malignant  or  tubercular  disease;  neither  suspicious  cellular 
•  lements  nor  bacilli  were  to  be  detected.    The  second  fluid  removed 


594  gwyn:  carcinoma  of  abdominal  cavity, 

was,  on  the  contrary,  suggestive  from  the  outset.  The  colloid- 
looking  lumps  in  the  precipitate  passing  ready  formed  through  the 
cannula  must  necessarily  have  been  fragments  of  some  tumor  for- 
mation or  material  direct  from  the  intestine;  as  a  matter  of  fact, 
both  substances  were  present.  Further  examination  showed  specific 
gravity,  1020;  albumin,  about  0.3  per  cent.;  sugar,  0.  Micro- 
scopically fibrin,  intestinal  material,  starch,  vegetable  fibres,  meat 
fibres,  and  some  bunches  of  leptothrix  (proving  that  the  bowel 
had  been  punctured)  were  readily  seen. 

The  puncturing  of  the  intestine  in  paracentesis  abdominis,  although 
always  considered  a  real  danger,  must  be  considered  as  infrequent; 
in  this  case  more  than  usual  care  had  been  taken ;  it  is  possible, 
of  course,  that  portions  of  the  intestines  had  become  adherent  in 
some  part  and  presented  resistance  to  the  trocar. 

The  cellular  elements  in  the  exudate  attracted  our  attention  from 
the  outset;  quite  numerous  red  blood  cells  were,  of  course,  to  be  seen; 
distinct  pus  cells  were  few;  on  the  other  hand,  epithelioid  cells  or 
cells  resembling  the  larger  lymphocytes  were  numerous,  either  single 
or  grouped  as  in  the  drawing  (4),  showing  fibrillar  intercellular 
structure,  and  columnar  cells  in  groups  (3),  evidently  parts  of  distinct 
glandular  structures,  were  in  evidence.  The  arrangement  and  variety 
of  these  first-mentioned  cells  cannot  be  said  to  be  diagnostic  of  carci- 
nomatous conditions;  similar-looking  cells  are  present  in  tubercular 
exudates;  their  presence  in  masses,  as  in  the  figure,  was  suggestive 
and  suspicious,  more  from  its  gross  appearance  than  from  the  char- 
acter of  the  individual  cells;  the  distinctly  glandular-looking  cells, 
arranged  in  columns  (3),  could  only  be  intestinal  or  from  adenocar- 
cinomatous  new-growth. 

The  colloid  masses  referred  to,  on  being  teased  out,  gave  the 
picture  as  shown  in  the  figure  and  just  described;  it  seemed  certain 
thereafter  that  the  cells  of  the  exudate  were  the  colloid  elements. 
Hardened  and  prepared  the  colloid  masses  gave  the  picture  shown 
in  the  drawing  (1),  which  can  be  briefly  described  as  "adenocarci- 
noma showing  advanced  colloid  degeneration,"  probably  from  the 
suggestive  follicular  structures  connected  with  the  intestine. 

The  diagnosis  of  malignant  disease  in  various  parts  of  the  body, 
by  means  of  the  character  of  the  cells  found  in  the  exudate,  has  been 
for  some  time  a  rather  fruitful  field  of  speculation.  We  are  at 
present,  however,  much  nearer  an  accurate  working  knowledge  on 
the  subject,  thanks  to  the  careful  work  of  Dock  and  others;  but  the 
readiness  with  which  the  earlier  writers  in  the  earlier  microscopic 
days  accepted  various  atypical  cellular  modifications  as  evidence 
of  malignant  disease  is  striking. 

Quincke  considered  cells  of  large  size  in  any  number,  either 
separate  or  grouped,  as  most  suggestive ;  the  presence  of  the  glycogen 
reaction  was  considered  to  make  the  diagnosis  almost  certain. 

Eichhorst  makes  the  statement  that  "especially  in  cancer  of  the 
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pleura  we  find  in  the  exudate  not  rarely  abundant  fatty  granular 
cells  and  cells  with  multiple  nuclei,"  which  are  characteristic  of 
cancer.  Geigel  and  Voit  were  practically  in  accord  with  this  view 
in  1895. 


■<^ 


1.  Fragment  of  tumor  removed  during  paracentesis.    2.  Cells  and  cell  inclusion  fh>m  a  case  of 
carcinoma  recti.    8  and  4.  Types  of  cells  and  arrangement  fonnd  in  fresh  exudate. 

Rieder,  in  the  same  year,  in  a  detailed  and  well-illustrated  article, 
is  distinctly  of  the  opinion  that  polymorphonuclear  endothelial  cells, 
cells  showing  atypical  mitoses,  vacuoles,  and  having  a  tendency  to 
appear  in  clumps,  are  certainly  malignant.  Neelsen  agrees  with  this 
view. 
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The  description  and  illustrations  of  the  cellular  findings  in  malig- 
nant and  other  exudate,  as  given  by  Dock  several  years  later,  show 
clearly  that  these  views  must  be  taken  cautiously,  since  all  the 
cellular  changes  described  by  the  observers  as  characteristic  of 
malignant  exudates  were  found  by  him  in  conditions  distinctly  not 
malignant,  although,  as  he  admits,  in  much  smaller  numbers. 

Dock  agrees  with  Rieder  as  to  the  possibility  of  distinguishing 
cancerous  from  tuberculous  exudates  from  a  consideration  of  the 
cellular  constituents  thereof.  In  the  latter,  as  a  general  rule,  accord- 
ing to  both  observers,  the  great  variety  of  cells,  the  mitotic  and 
amitotic  figures  are  rare;  a  small  cell,  with  the  general  characteristic 
of  a  lymphocyte,  being  more  usually  seen. 

Warthin  a  few  months  later  reports  the  ready  diagnosis  of  a 
primary  sarcoma  of  the  pleura  from  the  large  number  of  spindle 
cells  found  in  the  exudate;  these  spindle  cells  differed  rather  mate- 
rially from  the  ordinary  fibroblast  found  in  pleural  exudate  in  not 
showing  branching  processes  and  in  their  regularly  more  oval- 
shaped  nucleus;  numerous  symmetrical  mitoses  were  also  present. 
A  comparison  of  these  cells  with  those  present  in  serous  and  fibrinous 
pleural  and  pericardial  exudates  and  with  normal  pleural  cells  does 
show,  in  the  gross,  some  difference,  but  certain  characteristics  are 
possessed  by  all.  The  great  number  of  the  spindle  cells  is  probably 
the  most  suspicious  character  of  the  exudate  in  his  case. 

Hemmeter  insists  upon  the  regularity  with  which  cells  showing 
mitotic  figures,  symmetrical  and  asymmetrical,  may  be  found  in  the 
washings  from  cases  of  carcinoma  of  the  stomach. 

A  more  complete  microscopic  picture  and  a  certain  diagnostic 
feature  is  presented  in  cases  in  which  (as  in  ours)  tumor  fragments 
are  removed  during  the  simple  operation  of  paracentesis  or  lavage. 
The  reported  instances  of  this  happening  are  not  numerous. 

Steiner,  Rieder,  and  Lenhartz  give  instances  of  recovery  of  tumor 
particles  from  ascitic  fluid. 

Prentess,  Girvin  and  Steele  found  particles  of  malignant  growths 
in  pleural  exudate;  the  fixed  and  stained  specimens  usually  have 
shown  very  distinctly  the  nature  of  the  new-growth;  examination 
of  the  fresh  particles  is  not  always  so  certain,  the  cellular  structure 
not  being  so  clear.  Ordinary  small  endothelial  cells  or  lymphoid 
cells  entangled  in  the  fibrin  coagulum  of  simple  or  tubercular 
exudates  can  present  suspicious  features  when  examined  in  the 
fresh  state.  Our  own  experience  in  cytodiagnosis  has  been  of  more 
or  less  interesting  nature.  In  our  cases  of  simple  or  supposed  tuber- 
cular pleurisies  it  has  been  easy  to  demonstrate  the  preponderance 
of  the  lymphocyte-like  cells  described  now  as  the  most  common  cell  in 
theseconditions.  The  large  endothelial  cells,  at  times  mononuclear, 
at  times  polynuclear,  were  regularly  seen  in  small  numbers. 

In  several  fluids  from  spinal  punctures,  in  which  no  pneumococci 
or  other  micro-organism  could  be  demonstrated  by  stain  or  culture, 
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but  which  were  also  negative  for  tubercle  bacilli  by  inoculation,  the 
same  lymphocyte-like  cell  was  the  prevailing  element. 

No  exudates  due  to  the  more  common  organisms,  streptococcus, 
pneumococcus,  or  typhoid  bacillus,  have  come  under  our  observation 
since  this  paper  was  begun.  It  is  now  generally  found  that  in  such 
exudates  the  pus  cell,  the  ordinary  polymorphonuclear  cell,  is  in  excess. 

In  a  gelatinous,  chocolate-colored  sputum  from  a  patient  with 
persistent  cough  and  wasting,  we  were  struck  by  the  almost  purely 
cellular  condition  of  the  material.  Closer  examination  showed  a 
total  absence  of  the  ordinary  polymorphonuclear  leukocyte,  and  the 
presence  of  such  dense  numbers  of  mononucleated  round  or  oval 
lymphoid-like  cells  as  to  give  the  idea  that  one  might  be  observing 
an  extremely  cellular  tissue,  such  as  sarcoma,  rather  than  an  exudate 
or  secretion.  These  cells  stained  readily  when  fresh,  were  non- 
granular, the  size  of  a  medium-sized  or  large  l}Tnphocyte;  no  mitoses 
or  multinucleated  elements  were  made  out;  nucleated  stains  showed 
a  reticulated,  well-formed  nucleus.  The  findings  of  the  subsequent 
autopsy  were  given  to  be  a  "tumor  of  the  lung."  A  further  appli- 
cation of  the  cytodiagnosis  was  shown  in  the  case  of  a  patient  suffer- 
ing from  an  intermittent  diarrhoea,  associated  with  bloody,  mucus-like 
discharge.  Numerous  mononucleated  and  multinucleated  cells  of 
epithelioid  character  were  demonstrable,  and  were  in  themselves 
suggestive  of  a  condition  other  than  a  simple  inflammatory  one, 
but  the  most  suspicious  elements  were  cells  such  as  pictured  in 
the  drawing  (2),  with  their  cell  inclusions.  The  association  of 
these  bodies  with  carcinoma  and  their  supposed  parasitic  nature  is 
now  a  matter  of  every-day  discussion,  and  needs  no  comment. 

I  do  not  know  of  their  being  described  previous  to  this  in  exudates, 
etc.  Proctoscopic  examination  and  subsequent  histor}'  revealed 
malignant  ulceration  of  the  upper  rectum. 

We  were  singularly  unfortunate  in  our  cases  in  not  being  able 
to  demonstrate  mitotic  figures,  and  hence  the  question  of  the  diag- 
nostic value  of  these  figures  in  the  cells  of  exudates  cannot  come  into 
consideration.  Steiner  failed  to  find  mitoses  in  his  case.  The  con- 
dition of  the  new-growth,  whether  rapidly  growing  or  not;  various 
physical  states,  such  as  serous  membrane  irritation,  probably  ac- 
count for  the  presence  of  these  figures.  I  must  agree  with  recent 
observers  "that  the  presence  in  exudates  of  many  cells  showing 
mitosis  will,  in  most  cases,  allow  us  to  make  a  diagnosis  of  malignant 
disease;"  such  cells  are  certainly  rarely  present  in  other  conditions, 
and  then  but  in  scant  numbers.  Small  cells  grouped  in  masses,  as 
shown  in  the  drawing  (4),  are  suspicious,  and  were  enough  in  our 
case  to  convince  us  of  the  malignant  nature  of  the  trouble.  One 
does  not  often  find  such  groups  in  simple  conditions,  nor  could 
one  readily  explain  their  presence  in  such;  masses  of  desquamated 
endothelial  cells  do  not  show  the  intercellular  fibrous  strands  as  in 
the  figure;  moreover,  the  large  size  of  the  endothelial  cells  would 
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show  their  nature.  Large,  multinucleated,  endotheUal-Hke  cells  are 
more  common  in  malignant  disease,  but  are  seen  frequently  in 
other  conditions. 

Cells  of  such  glandular  type  and  arrangement  as  found  in  our  case, 
and  pictured  in  the  drawing  (3),  could  not  be  passed  over.  In  this 
instance  not  only  the  nature  of  the  new-growth,  but  its  situation  or 
the  situation  of  metastatic  accidents  is  demonstrated. 

One  of  our  recent  cases  is  of  interest,  and,  at  the  same  time,  shows 
the  limitations  of  cytodiagnosis.  In  this  instance,  a  few  days  after 
an  operation  removing  the  right  breast  for  what  has  been  shown 
to  be  a  cancerous  degeneration  of  an  adenofibromatous  tumor,  a 
pleural  effusion,  with  fever,  developed.  Repeated  aspirations  (3) 
were  necessary  to  relieve  the  patient. .  Subsequent  metastasis,  devel- 
oping rapidly  along  the  incision,  led  us  to  consider  the  condition  as 
probably  due  to  extension  of  the  disease  to. the  pleura.  The  fluid 
of  the  various  tappings  showed  at  no  time,  however,  any  cells  sug- 
gestive of  cancerous  vegetation.  On  the  other  hand,  the  prepon- 
derance of  98  per  cent,  to  99  per  cent,  of  small  mononuclear  leuko- 
cytes was  always  evident.  There  has  been  no  reaccumulation  of 
fluid  since  the  last  aspiration  eight  weeks  ago,  the  fever  falling  to 
normal  after  the  first  and  remaining  there.  The  cellular  condition 
in  this  instance  is  suggestive  of  a  tubercular  more  than  a  malignant 
or  mechanical  pleurisy. 

One  must  certainly  admit  that  considerable  information  and  help 
may  be  derived  from  careful  examination  of  exudates,  etc.,  as  to 
their  cellular  constituents.  The  presence  of  cells  in  any  number 
should  lead  to  more  careful  consideration  of  their  type,  arrangement, 
and  nuclear  condition. 

In  a  majority  of  instances  one  may  suspect  malignant  disease  if 
large  numbers  of  nuclear  figures,  typical  or  atypical,  are  present; 
their  absence,  on  the  other  hand,  by  no  means,  excludes  the  possi- 
bility of  malignancy.  Occasional  nuclear  figures  are  to  be  found 
in  other  conditions. 

Endothelial  cells  with  many  nuclei  are  probably  but  not  certainly 
more  numerous  in  cancerous  exudates.  Cells  of  exudate  tending 
to  appear  in  bunches  or  groups  with  intercellular  fibrillse  (as  shown 
in  4)  are,  to  a  degree,  suspicious;  apart  from  fragments  of  squa- 
mous epithelium  and  desquamated  flakes  of  large  endothelial  cells, 
there  are  few  conditions  which  would  cause  cells  not  of  these  varieties 
to  appear  in  compact  masses.  Small  groups  of  lymphocytes  or  pus 
cells,  of  course,  are  often  seen. 

Unusual  cells  of  glandular  or  other  type,  or  such  as  are  depicted 
containing  cell  inclusions,  must  be  given  a  significance  of  their  own. 
The  question  of  cytodiagnosis  of  tubercular  and  other  exudates  has 
been  of  late  freely  discussed,  and  it  seems  probable  that  tubercular 
exudates  are  more  or  less  regularly  associated  with  lymphocyte-like 
cells,  particularly  after  the  first  few  days. 
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Mechanical  exudates  show  more  often  numbers  of  large  endothelial 
cells,  often  in  large  plaques,  the  "placards"  which  Widal  and 
Ravant  consider  pathognomonic  of  mechanical  exudates  or  transu- 
dates. 

Infectious  pleurisies,  etc.,  are  found  to  have  the  polymorpho- 
nuclear leukocyte  as  the  characteristic  cell  of  their  exudate. 
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THE  CLINICAL  BEHAVIOR  OF  THE  LYMPH  GLANDS  IN 
TYPHOID  FEVER. 

By  Davtd  L.  Edsall,  M.D., 

OF    l»HTT.AT>gT.T>trH  ■ 

So  far  as  I  can  determine  by  examining  the  most  important  recent 
works  on  typhoid  fever  and  by  searching  through  any  papers  with 
suggestive  titles,  the  statement  that  widespread  enlargement  of  the 
lymph  glands,  recognizable  clinically,  occurs  in  t}'phoid  fever  has 
not  been  made.  It  is  known  that  the  lymphatic  enlargement  found 
at  necropsy  is  not  limited  to  the  tissues  in  the  intestine  and  to  the 
glands  in  the  direct  path  of  the  lymph  stream  from  the  intestine. 
Post-mortem  findings  of  enlargement  of  the  inguinal  and  the  peri- 
oesophageal  glands  are  sometimes  noted;  and  IjTnphatic  tissues  that 
are  even  as  distant  from  the  intestines  as  are  the  tonsils  occasionally 
show  enlargement,  and  in  some  instances  are  probably  directly 
involved  in  the  typhoidal  process.  Indeed,  typhoid  fever  plays  its 
part  so  largely  in  lymphatic  tissues  that  it  is  to  be  expected  that  it 
should,  at  times,  produce  widespread  glandular  enlargement,  readily 
recognizable  at  post-mortem,  particularly  since  the  disease  is  well 
known  to  be  a  general  bacterial  infection  and  not  a  local  process. 

Clinically,  however,  in  cases  in  which  it  is  necessary  to  distinguish 
between  typhoid  fever  and  other  diseases  in  which  glandular  enlarge- 
ment is  common,  the  discovery  of  many  readily  palpable  glands  is 
usually  accepted  as  being  a  point  in  favor  of  the  last-mentioned  class 
of  diseases  and  against  typhoid  fever. 


600  edsall:  lymph  glands  in  typhoid  fever. 

In  May,  1903,  in  the  course  of  my  services  at  the  Episcopal  Hos- 
pital and  at  St.  Christopher's  Hospital  for  Children,  I  encountered 
within  two  weeks  3  cases  of  rather  peculiar  nature,  in  which  glandular 
enlargement  was  a  point  of  some  importance  in  the  diagnosis.  The 
first  case  was  in  a  boy  aged  six  years.  In  the  course  of  typhoid  fever, 
and  while  rotheln  was  prevalent,  this  child  developed  a  rotheln-like 
rash  and  was  found  to  have  easily  palpable  glands  in  the  occipital 
and  the  anterior  and  posterior  cervical  regions,  as  well  as  in  the 
axilla  and  the  groin;  and  subsequent  observation  showed  that  these 
glands  exhibited  a  slight  further  increase  in  size  and  a  distinct 
increase  in  number.  The  absence  of  any  other  new  symptoms,  the 
fact  that  the  fever  was  dropping  at  the  time  and  continued  to  de- 
crease, the  lack  of  any  influence  upon  the  patient's  general  condition, 
and  the  rapid  disappearance  of  the  eruption,  without  any  trace  of  des- 
quamation, led  me  to  decide  that  this  was  merely  an  accidental  rash. 

In  the  second  case,  that  of  a  boy,  aged  eighteen  years,  the  presence 
of  swollen  and  slightly  ulcerated  gums,  with  some  excess  of  leuko- 
cytes, and  with  an  absence  of  any  distinctive  evidence  of  typhoid 
fever,  suggested  the  possibility  of  an  early  acute  leukaemia.  This 
patient  showed  a  small  number  of  readily  palpable  anterior  and 
posterior  cervical,  axillary,  and  inguinal  glands;  and  within  a  few 
days  the  palpable  glands  were  found  to  be  increasing  in  number, 
though  not  distinctly  increasing  in  size.  He  soon  developed  spots  and 
a  Widal  reaction,  however;  the  leukocytosis  disappeared,  and  he 
rapidly  settled  into  a  course  of  typical  typhoid  fever,  no  complication, 
except  the  mild  grade  of  stomatitis,  being  discovered. 

The  nature  of  the  third  case  still  remains  somewhat  obscure, 
although  I  believe  it  was  typhoid  fever.  In  considering  the  pos- 
sibility of  syphilitic  fever  in  this  case,  I  found  easily  palpable 
anterior  and  posterior  cervical,  axillary,  epitrochlear,  and  inguinal 
glands.  The  man  denied  the  possibility  of  syphilis,  however,  and 
showed  no  primary  lesion,  and  he  had  no  subsequent  manifesta- 
tions of  that  disease.  While  he  had  no  absolutely  characteristic 
evidences  of  typhoid  fever,  that  diagnosis  remains  the  most  probable. 

These  observations  led  me  to  make  notes  at  various  periods  of 
the  disease  in  a  series  of  cases  of  typhoid  fever.  As  a  result,  I  think 
I  may  state  without  hesitation  that  in  a  considerable  number  of 
cases  widespread  glandular  enlargement  that  is,  to  be  sure,  slight, 
but  sufficiently  marked  to  be  discoverable  clinically,  occurs  in 
this  disease;  and  in  some  instances  the  glandular  enlargement  is 
as  marked  as  that  which  usually  occurs  in  certain  other  infectious 
diseases,  and  is  usually  looked  upon  as  somewhat  distinctive  of  those 
diseases. 

The  regions  that  I  especially  observed  were  the  groin,  the  axilla, 
and  the  anterior  and  posterior  portions  of  the  neck.  In  some  cases  the 
condition  of  the  epitrochlear  and  the  brachial  glands  was  also  noted. 
In  most  cases  the  enlargement  observed  was  very  slight;  it  was  some- 
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times  so  slight  that  I  doubted  whether  it  could  be  considered  to  be 
actual  enlargement.  The  most  common  condition  was  the  appear- 
ance of  many  glands  about  the  size  of  buckshot  or  a  little  larger; 
these  were,  as  a  rule,  especially  easy  to  palpate  in  the  axilla  and  the 
groin.  Little  attention  was  paid  to  such  a  condition  of  itself,  as  I 
appreciated  the  fact  that  glands  of  this  size  might  readily  have  been 
present  from  the  beginning  and  have  become  apparent  only  because 
of  emaciation.  Very  frequently,  however,  I  noted,  during  the  course 
of  the  disease,  the  development  in  the  axilla  and  the  groin  of  glands 
that  I  have  described  in  the  notes  as  varying  in  size  from  that  of 
small  peas  to  that  of  hazelnuts,  while  in  the  neck  they  were  often 
noted  as  being  of  the  dimensions  of  small  peas.  In  some  of  these 
instances  such  glands  were  present  in  small  numbers  on  admission, 
but  I  noted  a  distinct  increase  in  their  number  during  the  course  of 
the  disease.  As  a  rule,  the  occurrence  of  glandular  enlargement 
could  be  determined  only  by  painstaking  and  deliberate  examina- 
tion; occasionally,  however,  it  was  sufficiently  marked,  especially 
in  the  axilla  and  in  the  neck,  to  be  apparent  upon  rather  hasty  palpa- 
tion. In  the  groin  the  conditions  were  not  quite  so  patent,  because 
most  of  these  patients,  as  is  so  very  common,  showed  here  some  old 
enlarged  glands  in  the  beginning;  hence  a  little  more  care  was 
necessary  in  this  region,  in  order  to  determine  whether  these  glands 
were  enlarging  and  whether  new  ones  were  appearing. 

I  am,  for  several  reasons,  disposed  to  be  very  guarded  in  using 
my  figures  as  to  the  frequency  with  which  enlargement  can  be  noted. 
In  the  first  place,  the  number  of  cases  that  I  have  observed  is  too 
small  to  be  distinctive.  In  the  second  place,  the  circumstances 
attending  the  observation  of  such  cases  are  likely  to  lead  one  astray; 
that  is,  typhoid  fever  patients  usually  emaciate  rapidly  during  the 
course  of  the  disease,  and  then  rapidly  put  on  flesh  after  convales- 
cence has  begun.  In  consequence  of  this,  glands  already  palpable 
would  become  more  distinctly  so;  and  others,  not  at  first  palpable, 
would  appear  as  the  result  of  the  emaciation;  while,  when  fat  is 
being  reacquired,  the  conditions  are  reversed.  This  tends  to  give 
one  the  impression  that  the  glands  are  showing  slight  enlargement 
during  the  course  of  the  disease,  and  that  this  enlargement  is  disap- 
pearing during  convalescence.  Furthermore,  anyone  that  makes  a 
practice  of  searching  for  small  Ivmph  glands  will  agree  with  me  that 
in  the  most  varied  conditions  a  few  may  often  be  found  high  up  in 
the  axilla,  while  they  are  somewhat  less  easily  and  less  frequently 
discovered  in  the  anterior  and  posterior  cervical  regions,  though 
common  here.  Naturally,  also,  the  more  frequently  the  search  is 
repeated,  the  more  often  will  glands  be  discovered  and  the  greater 
will  be  the  number  found;  hence,  repeated  search  at  various  periods 
of  the  disease  might  give  one  the  impression  that  the  glands  are 
increasing  somewhat  in  number,  when  this  is  not  the  case.  I  have 
been  careful  to  exclude,  as  far  as  possible,  these  sources  of  error, 
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and  have  weeded  out  from  the  positive  group  the  cases  in  which  I 
thought  that  the  notes  of  increase  in  the  size  or  the  number  of  the 
glands  might  have  been  due  to  mistakes  in  observation;  but  even 
after  having  done  this,  I  am  incUned  to  think  that  my  figures  show 
a  greater  frequency  of  the  condition  than  is  quite  correct. 

The  total  number  of  cases  that  I  observed  was  about  60.  Some  of 
them,  however,  were  seen  only  late  in  the  course  of  the  disease;  and 
another  group  exhibited  compUcations  like  furunculosis.  The  con- 
ditions in  the  former  were  not  distinctive,  and  in  the  latter  any 
glandular  enlargement  might  readily  have  been  due  to  the  secondary 
infection.  I  have,  therefore,  excluded  all  these  cases.  This  brings 
the  total  number  down  to  43.  Of  these,  7  at  the  time  my  service 
ended  were  still  in  such  an  early  stage  of  the  disease  that  the 
behavior  of  the  glands  during  the  course  of  the  disease  could  not 
be  determined  properly,  so  that  the  cases  in  which  satisfactory  notes 
have  been  obtained  number  only  36. 

In  these  36  cases  I  observed  the  occurrence  of  glandular  enlarge- 
ment during  the  course  of  the  disease  in  25  instances;  in  4  the  condi- 
tions were  doubtful,  and  in  7  there  were  no  determinable  changes  in 
the  glands. 

At  the  time  of  admission,  12  of  these  25  had  enlargement  of  the 
peripheral  glands  other  than  the  inguinal ;  they  likewise  had  inguinal 
enlargement,  but,  of  itself,  this  is,  of  course,  of  little  interest.  Twelve 
showed  no  enlargement  of  other  glands  than  the  inguinal,  and  in  5 
of  these  cases  no  inguinal  enlargement  could  be  observed.  Three 
of  the  last-mentioned  5  cases  occurred  in  young  boys.  In  the  1  case 
remaining  of  the  25  I  have  no  notes  made  upon  admission. 

Notes  during  the  course  of  the  fever  show  that  in  22  of  the  25 
cases  there  developed  distinct  enlargement  of  the  axillary  and  the 
cervical  glands;  in  1  other  case  glandular  enlargement,  noted  upon 
admission,  distinctly  decreased  before  the  fever  ended,  while  in  the 
2  remaining  cases  the  condition  of  the  glands  was  doubtful  during 
the  course  of  the  fever.  Although  these  2  cases  last  mentioned  were 
doubtful  at  this  period,  they  are  included  among  the  positive  cases 
because,  in  early  convalescence,  it  was  determined  that  there  had 
been  a  decided  increase  in  the  size  and  number  of  the  glands. 

Upon  discharge,  16  showed  a  distinct  decrease  in  the  glandular 
enlargement;  in  6  it  persisted  about  as  it  had  been  when  last  noted;  in 
2  there  was,  as  mentioned,  a  distinct  increase  in  the  size  of  the 
glands,  and  in  1  the  axillary  glands  were  noted  to  be  decreased  and 
the  cervical  increased. 

Of  the  7  cases  mentioned  in  which  the  notes  covered  too  brief  a 
period  to  allow  of  their  inclusion  in  the  above  figures,  1  showed 
distinct  decrease  in  the  glandular  enlargement  within  a  week  after 
admission  (he  had  been  ill  twenty  days  when  admitted),  in  2  there 
seemed  to  be  a  distinct  increase  in  the  size  of  the  cervical  glands, 
and  in  4  the  notes  were  absolutely  indistinctive. 
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While  I  have  stated  that  I  am  not  convinced  that  enlargement 
occurred  in  all  the  cases  in  which  my  notes  indicate  that  it  did,  I 
have  no  question  concerning  most  of  the  cases  that  I  have  included 
as  positive,  and  there  were  certain  cases  in  which  the  changes  in 
the  glands  were  so  readily  determinable  that  there  could  be  no  pos- 
sible source  of  error  in  the  observations.  There  were,  for  instance, 
three  boys,  aged  between  twelve  and  fourteen  years,  that  upon 
admission  showed,  after  the  most  careful  search,  no  enlargement  of 
any  glands,  except  for  a  very  few,  about  the  size  of  buckshot,  in  the 
inguinal  region.  During  the  course  of  the  disease  these  patients  all 
developed  many  palpable  glands,  a  few  of  the  largest  becoming  the 
size  of  "small  hazelnuts,  many  reaching  the  dimensions  of  moderate- 
sized  peas,  and  numbers  of  buckshot-sized  ones  becoming  palpable. 
In  two  of  these  boys  the  glandular  enlargement  decreased  decidedly 
during  defervescence,  even  before  the  patient  was  being  fed  more 
freely,  and  hence  before  any  flesh  was  being  put  on ;  and  in  both  these 
patients  the  enlargement  had  practically  disappeared  before  their 
discharge  from  the  hospital.  In  the  third  case  the  enlargement, 
although  it  decreased  somewhat,  persisted  until  the  time  of  dis- 
charge. 

There  were  also  several  cases  of  relapse  in  which  changes  in  the 
glands  could  easily  be  followed.  In  one  of  these  it  was  noted  that 
upon  admission  the  inguinals  only  were  enlarged.  Within  a  week 
the  cervical,  axillary,  and  epitrochlear  glands  had  become  easily  pal- 
pable. Two  weeks  afterward,  when  the  patient's  fever  had  disap- 
peared, the  glands  were  found  to  have  decreased  markedly  in  size 
and  number.  Ten  days  later,  after  he  had  been  for  a  week  in  a 
relapse,  the  enlarged  glands  were  found  to  be  much  more  numerous 
than  they  had  been  in  the  primary  attack ;  and  the  number  of  these 
glands  continued  to  increase  up  to  the  time  of  his  discharge,  which 
was  somewhat  premature.  (Two  weeks  later,  just  after  I  left  the 
service,  this  man  was  admitted  in  a  second  relapse.) 

In  another  case  there  were  no  notes  upon  admission;  but  during 
the  course  of  the  disease  the  inguinal,  axillary,  and  cervical  glands 
were  felt  in  moderate  numbers  and  were  the  size  of  peas.  At  the 
end  of  an  afebrile  period  of  a  week  the  axillary  and  the  cervical 
glands  had  decreased  greatly  in  size;  the  inguinals  remained  un- 
changed. Toward  the  end  of  a  relapse  of  two  weeks'  duration  the 
axillary  and  the  cervical  glands  were  found  to  be  again  as  large  as 
peas  or  larger,  and  to  be  much  more  numerous  than  they  had  been 
l)efore.  These  glands  had  decreased  to  the  size  of  buckshot  before 
the  patient's  diet  was  increased,  and  remained  in  this  condition  at 
the  time  of  his  discharge. 

In  a  third  relapse-case  only  slight  glandular  enlargement,  if  any, 
could  be  determined  to  have  occurred  during  the  primary  attack, 
while  during  the  relapse  there  was  distinct  and  general  enlargement. 

Notes  were  not  made  with  sufficient  frequency  during  the  course  of 
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these  cases  to  determine  definitely  when  the  enlargement  occurred. 
In  some  instances  it  seems  to  have  appeared  early  in  the  disease, 
for  a  number  of  patients  were  admitted  at  the  end  of  the  first 
week  with  a  large  number  of  palpable  glands,  and  this  enlarge- 
ment disappeared  late  in  the  course  of  the  disease  or  during  con- 
valescence, indicating  that  it  had  been  due  to  the  attack  of  typhoid 
fever.  In  most  instances,  however,  the  enlargement  appeared  to 
develop — most  strikingly,  at  least — in  the  latter  part  of  the  disease; 
and  in  a  number  of  cases  increased  enlargement  or  the  first  definite 
enlargement  was  noted  during  early  convalescence.  As  already 
indicated,  it  had,  in  the  majority  of  cases,  disappeared  to  a  greater 
or  less  extent  before  the  discharge  of  the  patient,  but  in  about  one- 
quarter  of  them  it  persisted  unchanged  up  to  the  time  of  discharge. 

I  at  first  thought  that  by  carefully  observing  the  glands  it  might 
be  possible  to  learn  some  facts  that  would  be  of  value  in  diagnosis. 
It  seemed  possible,  for  instance,  that  this  might  afford  some  help  in 
distinguishing  between  typhoid  fever  and  obscure  cases  of  tropical 
malaria.  There  were  a  number  of  such  cases  in  the  wards  during 
this  period,  and  in  2  of  these  repeated  searches  for  the  plasmodium, 
even  when  instituted  by  a  person  so  skilled  as  is  Dr.  Ghriskey,  failed 
to  show  the  parasites;  although  they  were  ultimately  discovered. 
The  glands  in  these  patients  were  observed  persistently,  but  showed 
no  enlargement. 

It  likewise  seemed  possible  that  in  acute  tuberculosis  glandular  en- 
largement would  occur  less  commonly  and  less  rapidly  and  would  not 
be  widespread.  Two  cases  of  acute  pneumonic  tuberculosis  were  ob- 
served during  this  period  in  the  ward;  they  showed  no  general  glandu- 
lar enlargement.  Perhaps  in  disseminated  tuberculosis  and  some  other 
conditions  the  enlargement  of  the  glands  might  be  of  interest  in  the 
diagnosis.  On  the  whole,  however,  I  believe  that  it  is  of  little  conse- 
quence in  this  way,  for  the  enlargement  in  typhoid  fever  tends  to  occur 
late,  and  frequently  so  late  as  to  be,  for  this  reason  if  for  no  other, 
of  no  diagnostic  importance;  and  it  is  also  often  so  slight  that  it  can 
scarcely  be  of  much  help.  Furthermore,  I  do  not  believe  that  slight 
enlargement  of  the  lymph  glands,  such  as  I  have  described  as  occur- 
ring in  typhoid  fever,  can  be  of  great  importance  in  distinguishing 
this  condition  from  other  infectious  diseases,  for  I  am  convinced 
that  glandular  enlargement  occurs  much  more  frequently  in  many 
infectious  diseases  than  the  common  descriptions  of  these  diseases 
would  lead  one  to  believe.  This  has  recently  been  clearly  shown  by 
Schamberg  to  be  true  of  scarlet  fever  and  also  of  measles;  and 
there  is  certainly  a  growing  recognition  of  the  fact  that  glandular 
enlargement  is  common  in  many  of  the  other  bacterial  infections. 

The  possible  bearing  of  the  glandular  enlargement  u])on  j^rognosis 
has  interested  me  somewhat,  because,  as  I  have  already  stated,  the 
enlargement  was  in  most  cases  observed  rather  late  in  the  disease, 
a  fact  suggesting  that  it  might  have  something  to  do  with  the  pro- 
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duction  of  immunity,  instead  of  being  merely  an  expression  of 
general  infection  of  the  lymphatic  apparatus  with  typhoid.  The 
43  cases  that  I  have  referred  to  all  recovered,  so  that  I  can  make 
no  direct  statement  as  to  its  possible  bearing  upon  prognosis.  Dur- 
ing the  time  that  these  observations  were  being  made  there  were 
three  deaths  from  typhoid  fever  in  the  wards;  but  all  these  patients 
died  of  severe  complications  that  had  no  direct  connection  with  the 
severity  of  the  typhoid  toxaemia,  and  all  these  cases  have  been 
excluded  from  the  list — two  because  they  had  furunculosis,  and  the 
other  because  I  had  no  notes  until  toward  the  end  of  the  patient's 
life.  It  is  possible  that  more  careful  and  more  extended  observation 
will  show  that  the  degree  of  the  glandular  enlargement  may  be  made 
to  influence  the  prognosis.  This  is,  at  any  rate,  suggested  by  the 
fact  that  the  enlargement  occurs  most  markedly  as  convalescence 
is  approaching,  as  well  as  by  the  fact  that  the  most  marked  enlarge- 
ment of  the  glands  was  observed  in  several  of  the  mildest  cases. 
Furthermore,  the  beha^^or  of  the  glands  in  several  cases  of  relapse 
suggests  this  possibility.  As  stated,  a  limited  glandular  enlargement 
was  observed  in  a  number  of  cases  during  the  primary  attack;  while 
during  the  relapses,  which  were  followed  by  definite  recovery,  a 
much  more  marked  enlargement  occurred.  The  last-mentioned  fact, 
however,  indicates  that  glandular  enlargement,  unless  quite  marked 
and  general,  cannot  have  any  important  bearing  upon  prognosis,  for 
readily  discoverable  enlargement  may  be  followed  by  relapse. 

I  thought  that  the  development  of  decided  glandular  enlargement, 
together  with  the  usual  signs  of  approaching  convalescence,  might 
afford  some  indication  that  the  disease  is  actually  about  to  terminate, 
and  might  be  helpful  in  recognizing  early  the  not  uncommon  cases 
in  which  the  afebrile  state  is  but  slowly  established  or  the  disease  is 
much  prolonged.  It  cannot,  however,  prove  of  great  importance 
in  this  way,  as  is  indicated  by  the  conditions  just  mentioned  in 
connection  with  relapse;  a  recognizable  and  fairly  considerable 
glandular  enlargement  may  certainly  occur,  and  yet  be  followed  by 
a  distinct  relapse. 

These  observations  concerning  prognosis  were  suggested  by  the 
extensive  discussion  in  recent  years  concerning  the  tissues  active  in 
the  production  of  immunity.  The  behavior  of  the  glands  in  the  cases 
that  I  report  has  a  certain  degree  of  interest  in  this  connection, 
although,  of  course,  a  limited  one.  The  fact  that  the  glandular 
enlargement  occurred  so  generally  in  cases  that  ended  in  recovery 
and  that  it  developed  late  in  the  disease,  as  convalescence  was  being 
established,  seems  to  suggest  that  the  lymphatic  tissues  were  active 
in  these  cases  in  establishing  immunity,  and  thus  to  add  some  sup- 
port to  the  view  that  the  lymphatic  tissues  play  an  especially  active 
part  in  this  function. 

The  chief  interest  in  these  observations,  however,  lies  in  their 
relation  to  diagnosis.    Glandular  enlargement,  unless  very  marked. 
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cannot  be  considered  a  strong  point  against  typhoid  fever,  for  enlarge- 
ment of  the  degree  that  is,  for  example,  usually  seen  in  syphilis  is 
not  very  uncommon  in  typhoid  fever,  and  a  somewhat  lesser  degree 
is  very  common. 


RENAL  DISEASE  OF  PREGNANCY  AND  RETINITIS 
ALBUMINURICA. 

WITH   REPORT   OF  A   CASE. 

By  Leo  Jacobi,  M.D., 

OP    NEW    YORK. 

Many  systemic  manifestations  of  pregnancy  are  situated  on  the 
border  line  between  the  physiological  and  the  pathological.  Vomit- 
ing, oedema,  hypertrophy  of  the  heart,  nervous  disturbances,  etc.,  are 
all  illustrations  of  a  fluctuating  equilibrium.  Still  more  important 
are  the  renal  changes  accompanying  the  condition,  and  these  have, 
in  the  course  of  time,  given  rise  to  abundant  discussion  and  discord ; 
naturally  enough,  for  no  fixed  Une  of  demarcation  can  be  traced 
between  the  normal  and  the  pathological.  Neither  should  this  non- 
plus us,  if  we  only  recollect  the  gradual  character  of  all  fundamental 
transition,  as  between  Ufe  and  death,  animal  and  vegetable,  and 
many  another. 

It  is  granted  by  all  that  certain  changes  are  found  in  the  kidneys 
of  the  pregnant  woman;  but  divergence  of  opinion  begins  the 
moment  we  ask,  Are  these  changes  organic  and  abiding,  or  merely 
functional  and  transitory?  The  practical  bearing  of  the  answer 
needs  no  emphasis,  and  yet  a  definite  answer  is  not  forthcoming. 

Equally  deplorable  is  the  obscurity  prevailing  in  respect  to  that 
most  important  result  of  renal  disturbance — albuminuric  retinitis — 
occurring  in  pregnancy. 

The  writer  does  not  presume  to  deal  exhaustively  with  these 
formidable  problems.  He  wishes  merely  to  report  an  interesting 
case  and  to  indulge  in  a  few  warrantable  inferences. 

Mrs.  Dora  M.,  aged  thirty-three  years,  a  large,  strong,  and  well- 
built  woman;  has  been  married  thirteen  years.  The  first  concep- 
tion took  place  soon  after  marriage.  In  the  third  month  of  this 
first  pregnancy  she  sought  the  aid  of  a  midwife,  who  performed 
criminal  abortion.  Since  that  time  the  patient  suffered  from  a 
chronic  inflammatory  gynecological  affection,  for  which  she  under- 
went repeated  courses  of  treatment  at  home  and  abroad.  Concep- 
tion did  not  occur  again  for  eight  years,  in  spite  of  varied  therapeutic 
measures  directed  to  that  end. 

Four  years  ago  she  again  went  abroad,  and  her  husband  seized 
the  opportunity  for  acquiring  syphilis.     He  presented  himself  with 
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a  chancre  and  was  properly  treated  from  the  start.  He  has  remained 
well,  at  least  to  all  appearances. 

The  wife  returned  soon  after  his  infection,  and,  in  spite  of  all 
admonitions,  sexual  relations  were  resumed.  What  seems  to  be  note- 
worthy, the  woman,  who  had  been  sterile  for  eight  years,  now  con- 
ceived promptly.  Though  she  never  showed  any  manifestations  of 
infection,  the  baby  was  born  prematurely  (eight  months)  in  a  macer- 
ated condition. 

She  now  underwent  varied  but  irregular  antiluetic  treatment  with 
mercury,  potassium  iodide,  and  iodipin  internally.  Conception 
took  place  promptly,  and  one  year  after  the  first  confinement  she 
was  delivered  at  full  term  of  a  macerated  foetus.  In  ^^ew  of  this 
renewed  evidence  of  latent  disease,  she  submitted  to  a  course  of 
specific  treatment  by  subcutaneous  mercurial  injections. 

After  an  interval  of  some  two  years  she  conceived  again,  the  last 
menstruation  having  begun  October  20,  1902.  She  enjoyed  apparent 
good  health  up  to  April,  1903,  when  she  first  complained  of  severe 
headaches.  She  was  instructed  to  send  her  urine  for  examination, 
but,  the  headaches  having  left  her  in  the  mean  time,  she  neglected  to 
do  so. 

Four  weeks  later  she  presented  herself  with  a  train  of  disturb- 
ances: nose-bleed,  headache,  vomiting,  cough,  dyspnoea,  palpita- 
tion, diplopia,  blurred  vision,  and  impaired  hearing.  She  passed 
but  little  urine  and  noticed  that  it  foamed  on  passing  (a  sign  of 
albuminous  Uquids  noted,  I  think,  by  Hippocrates).  Examination 
revealed  the  presence  of  considerable  albumin.  The  excretion  of 
urea  was  diminished.  With  the  exception  of  slightly  swollen  eye- 
Hds,  no  cedema  could  at  any  time  be  discovered. 

An  ophthalmoscopic  examination  was  made  on  June  1st  by  Dr. 
Schapringer,  of  this  city,  and  his  report  stated  the  presence  of 
"retinitis  albuminurica." 

The  patient  was  now  kept  in  bed  on  a  milk  diet  and  treateil  with 
hot  baths  and  antiluetic  as  well  as  eliminative  medication.  No 
improvement  followed,  the  condition  becoming  gradually  but 
steadily  worse.  Muscular  twitchings  in  the  legs  appeared  from 
time  to  time,  and,  in  addition  to  the  uraemic  manifestations  (head- 
aches, vomiting,  insomnia),  a  righi-sided  facial  paralysis  supervened. 
Under  these  threatening  toxaemic  circumstances  delay  was  fraught 
with  danger,  and  the  induction  of  premature  labor  was  decided  upon 
ex  consilio.  The  patient  was  transferred  to  a  private  hospital  and 
interference  inaugurated  on  the  morning  of  June  10th  by  packing 
the  cervix  with  iodoform  gauze.  Slight  pains  appeared  during  the 
day  and  some  bleeding  took  place — a  welcome  occurrence,  in  view 
of  the  high  vascular  tension.  Twenty-four  hours  after  the  packing 
the  cervix  was  sufficiently  softened  to  permit  rapid  dilatation  with 
the  fingers  under  chloroform  anaesthesia.  The  hand  was  now  intro- 
duced, version  performed,  and  the  baby  extracted  without  difficulty. 
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The  puerperium  ran  an  uneventful  course,  and  on  June  25th  the 
patient  returned  home. 

The  child,  a  boy,  weighing  three  pounds  and  five  ounces,  showed 
no  signs  of  syphilis.  He  was  tentatively  placed  in  an  incubator,  but 
did  not  bear  the  latter  well  and  had  to  be  removed.  Surrounded  by 
hot-water  bags,  he  lived  two  weeks. 

Promptly  following  delivery  a  striking  improvement  became 
evident  in  the  mother's  condition.  The  vomiting,  headaches,  and 
a  host  of  ursemic  complaints  ceased  at  once.  She  remained  sleep- 
less for  two  nights,  but  afterward  slept  soundly.  Her  appetite 
returned.  Vision,  which  had  been  so  dimmed  that  she  could  not 
recognize  a  person  at  her  bedside,  began  to  clear  up  noticeably,  and 
-  by  the  end  of  the  first  week  she  was  able  to  read  large  print.  She 
passed  an  abundance  of  urine  which,  three  days  after  delivery, 
contained  only  a  trace  of  albumin. 

The  improvement  of  vision  was  henceforth  progressive.  An 
ophthalmoscopic  examination  made  on  July  20th  showed  only  traces 
of  the  former  white  deposits  on  the  retina.  Some  astigmatism  was 
also  found.     With  correcting  glasses  vision  soon  became  perfect. 

The  facial  palsy  participated  in  the  general  recovery.  After  two 
weeks  the  effaced  folds  reappeared,  largely  restoring  to  the  face  its 
lost  expression.  The  eye  could  be  completely  closed  in  three  weeks. 
Drinking  was  soon  no  longer  diflBcult  owing  to  escape  of  fluids  from 
the  corner  of  the  mouth.  By  the  sixth  week  nearly  all  traces  of  the 
palsy  were  gone. 

Examined  three  weeks  after  delivery  the  urine  still  showed  some 
albumin,  and  does  so  to  this  day.  We  shall  come  back  to  this  fact 
presently. 

As  will  be  granted,  the  case  presents  several  noteworthy  features. 
First,  did  the  woman  have  syphilis  ?  At  no  time  were  there  any 
clear  manifestations  of  the  disease.  This  in  itself  is,  however,  no 
exceptional  occurrence.  Says  Hutchinson :  "  Cases  are  innumerable 
in  which  a  young  wife  remains  in  perfect  health,  never  manifesting 
the  slightest  indication  of  disease,  and  yet  bears  an  infant  destined 
to  show  it."  Such  mothers,  according  to  CoUes'  law,  can  suckle 
their  syphilitic  infants  with  impunity,  while  a  healthy  wet-nurse 
is  in  danger  of  infection.  Some  alleged  exceptions  to  this  law  have 
been  recorded  and  advanced  in  support  of  direct  parental  transmis- 
sion with  non-involvement  of  the  mother.  In  the  light  of  recent 
research,^  however,  CoUes-Baumfes'  law  appears  to  be  unexcep- 
tionally  valid,  and  the  mother  of  a  congenitally  syphilitic  infant  is 
without  exception  and  permanently  immune  against  syphilis,  not 
only  of  her  own  child,  but  against  infection  from  any  source  what- 
ever.. Now,  such  a  lasting  immunity  can  be  acquired,  as  in  other 
infectious  diseases,  only  by  passing  through  an  actual  attack,  since 
inheritance  is  able  to  confer  no  more  than  a  transitory  immunity, 

1  Rudolph  Matzenauer.    Wiener  klinieche  Wochenschrlft,  February  12, 1903. 
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as  plainly  shown,  for  syphilis  by  authentic  instances  of  sub  partu 
infection  (children  infected  with  primary  sores  in  passing  through 
the  genital  tract  of  the  mother).  It  would  seetn  to  follow,  therefore, 
that  every  immune  and  apparently  healthy  mother  has  or  has  had 
latent  syphilis.  Such  mothers  not  infrequently  suffer  at  a  later  date 
from  the  tertiary  manifestations,  thus  demonstrating  a  posteriori 
the  correctness  of  the  deduction.  The  important  bearing  of  these 
considerations  on  prognosis  and  treatment  is  obvious.  We  may 
thus  safely  assume  that  our  patient  has  passed  through  actual 
syphilis. 

This  inference  is  not  without  bearing  on  the  nature  of  the  facial 
paralysis  in  our  case.  Could  the  palsy  have  been  luetic  in  origin? 
It  involved  both  upper  and  lower  peripheral  branches.  There  was 
greater  involvement  of  the  lower,  however.  The  affected  eye  could 
not  be  closed  voluntarily  without  closing  the  other  eye,  while  simul- 
taneously with  the  latter  its  closure  could  be  partially  effected.  The 
unaffected  eye  could  be  closed  singly.  This  "sign  of  the  orbicularis" 
has  been  looked  upon  by  Board  as  pathognomonic  of  central  par- 
alysis, though  Jacoby  has  found  it  present  in  peripheral  palsies,  and 
therefore  inconclusive.  W.  M.  Bechterew  quite  recently^  has  also 
observed  the  sign  in  peripheral  facial  palsies,  but  at  a  later  stage,  as 
a  remnant  of  the  affection.  This  illustrious  author  has  demonstrated 
by  experiments  the  value  of  the  "orbicular  sign"  as  pointing  to  a 
cortical  or  subcortical  lesion.  Winking  in  our  patient  was  unaffected, 
both  eyes  participating  in  the  act.    Taste  remained  unimpaired. 

In  discussing  the  probable  nature  of  the  palsy,  we  must  consider 
that  slight  hemorrhages  into  the  retina  and  nose-bleed  had  occurred. 
Moreover,  the  time  of  appearance  would  rather  lead  to  a  non-specific 
explanation.  The  assumption  seems  to  be  most  likely  that  a  small 
central  hemorrhage  was  responsible  for  the  paralysis.  Or,  perhaps, 
the  causative  lesion  was  a  localized  oedema  of  the  brain,  as  happens 
occasionally  in  uraemia.  Finally,  the  palsy  may  have  been  purely 
toxic  in  character. 

We  now  come  to  the  most  important  aspect  of  our  case,  namely, 
the  nature  of  the  renal  affection.  Was  it  organic  or  was  it  functional? 
Did  we  deal  with  a  genuine  nephritis  or  with  the  so-called  kidney 
of  pregnancy?^ 

The  existence  of  a  nephritis  antedating  the  last  pregnancy  is 
rendered  unlikely  by  the  anamnestic  facts:  not  only  were  none  of 
the  corresponding  complaints  present,  but  the  urine  had  been 
repeatedly  examined  by  the  attending  physician  and  nothing  dis- 
quieting had  been  found.  It  is  thus  safe  to  assume  that  the  renal 
disturbance  originated  in  the  last  pregnancy. 

The  kidney  of  pregnancy,  according  to  Leyden,  consists  in 
anaemia  of  the  organ  with  fatty  infiltration  of  the  renal  epithelium, 
but  without  inflammatory  changes.    Attempts  have  been'made  to 

>  Obosrenie  Psychlatrii,  Aaguat,  1903.  2  ScbwaDgerechaflsnieie  Leyden. 
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account  for  this  anaemia  by  the  vascular  constriction  consequent  on 
reflex  irritation  from  the  pelvic  organs,  by  direct  pressure  of  the 
uterus,  by  mechanical  retention  of  urine,  etc.  There  is  a  growing 
tendency,  however,  to  attribute  the  renal  changes  during  pregnancy 
(together  with  certain  changes  in  the  liver)  to  the  action  of  toxic 
metabolic  products,  the  accumulated  waste  matter  of  maternal  and 
fetal  metabolism.  That  toxic  substances  are  often  the  cause  of 
renal  lesions  is  sufficiently  well  established,  and,  reasoning  by 
analogy,  it  is  easily  conceivable  how  in  pregnancy  the  metabolic 
poisons  may  inflict  an  injury  on  the  renal  tissues.  At  first  the 
impairment  may  be  slight,  but  prolonged  action  or  great  intensity 
of  the  poison  is  Hkely  to  result  in  more  serious  damage,  which  may 
finally  culminate  in  a  true  nephritis.  It  is  quite  plausible,  further- 
more, that  the  auxiliary  factors  mentioned  above  contribute  their 
share  to  the  result,  for  there  is  no  doubt  that  the  toxaemia  of  preg- 
nancy is  a  complex  condition.  The  possible  cumulative  effect  of 
repeated  pregnancies  may  be  a  matter  of  etiological  speculation, 
as  may  also  in  our  case  the  antecedent  syphilis  and  the  mercurial 
injections. 

With  the  removal  of  the  causes  the  renal  insufficiency  of  preg- 
nancy would  naturally  tend  to  subside  or  disappear,  as  we  actually 
observe  in  many  such  instances  after  delivery.  When,  however, 
the  renal  lesion  has  become  more  pronounced,  it  is  perfectly  compre- 
hensible that  it  should  persist  after  the  primary  cause  has  been 
removed.  As  a  matter  of  fact,  it  has  long  been  noted  that  genuine 
nephritis  not  infrequently  becomes  superimposed  on  the  kidney  of 
pregnancy.  Even  Leyden,  who  considers  the  renal  disturbance  as 
merely  functional,  holds  this  opinion.  But  here,  as  so  often,  no 
fixed  line  exists  between  functional  and  organic,  the  interval  being 
filled  up  by  intermediate  transitional  forms. 

In  our  case  the  presence  of  such  symptoms  as  retinitis  and  paralysis 
would  point  to  a  graver  renal  lesion  and  render  the  persistence  of  the 
latter  after  delivery  highly  probable  a  priori. 

This  conclusion  has,  in  fact,  been  borne  out  by  subsequent  obser- 
vation of  the  patient.  At  the  time  of  writing,  six  months  after  dehvery, 
the  albuminuria  still  persists,  and  the  urine  contains  morphotic  con- 
stituents indicative  of  renal  involvement.  Occasionally  oedema  of 
the  eyelids  is  noted  in  the  morning,  and  the  woman  complains  at 
times  of  headaches,  gastric  distress,  etc. 

In  view  of  this  and  the  empirical  observation  that  successive  preg- 
nancies cause  more  extensive  retinal  degeneration,  future  conception 
in  our  patient  will  have  to  be  prevented  a  tout  frix. 
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ON  THE  OCCURRENCEIOF  CYSTIC  CHANGES  IN  THE 

MALPIGHIAN   BODIES   ASSOCIATED    WITH 

ATROPHY    OF    THE    GLOMERULUS    IN 

CHRONIC  INTERSTITIAL  NEPHRITIS. 

By  Edwin  Beer,  M.D., 

OF    NEW    YORK. 

(From  Prof.  Chiari's  Pathologico-anatomical  Institute  in  Prague.) 

During  the  past  few  years  the  Malpighian  bodies  of  the  kidney 
have  been  studied  in  greatest  detail,  not  only  in  normal  but  also 
in  diseased  organs.  Of  the  pathological  changes,  those  associated 
with  fibroid  atrophy  in  chronic  nephritis  have,  perhaps,  been  most 
thoroughly  investigated.  There  is  no  doubt  that  this  latter  form  of 
degeneration  and  atrophy  of  the  glomerulus  is  well  recognized,  even 
though  there  are  diverging  views  as  to  all  the  changes  that  precede 
the  formation  of  the  hyalofibroid  spherical  mass. 

In  the  literature  very  little  mention  is  found  of  another  very  fre- 
quent form  of  atrophy  within  the  Malpighian  body  in  the  same 
disease,  chroiiic  interstitial  nephritis,  and  it  is  to  the  histological 
pictures  of  this,  as  well  as  its  relative  frequency,  that  I  hope  to  call 
attention  in  this  paper. 

In  the  literary  synopsis  which  follows,  it  will  be  seen  that  the 
investigators  of  the  early  part  of  the  second  half  of  the  last  cen- 
tury, when  thin  sections  and  other  refinements  of  technique  were 
unknown,  mentioned  a  cystic  condition  of  the  Malpighian  bodies, 
whereas  the  recent  writers  ignore  the  condition.  Rokitansky  and 
Klebs,  especially  the  latter,  call  attention  to  this  in  chronic  inter- 
stitial nephritis,  describing  one  phase  of  the  change. 

In  the  Anatomie  pathologique  (1879)  of  Laboulbene  and  in  the 
Hwtologie  pathohgufiie  of  Cornil  and  Ranvier,  published  in  1884, 
the  cysts  that  are  found  in  chronic  interstitial  nephritis  are  discussed 
at  some  length.  The  frequent  occurrence  of  these  and  their  origin 
from  uriniferous  tubules  they  affirm,  but  they  also  mention  as  a 
rarity  (Cornil  and  Ranvier)  cystic  developments  from  the  oSIalpighian 
bodies  in  which  the  capillaries  have  almost  entirely  disappeared, 
just  a  few  remaining  attached  somewhere  along  the  wall  of  the  cyst. 

In  the  1893  edition  of  Orth's  Special  Pathology,  a  cystic  atrophy 
of  the  tubuli  and  Malpighian  bodies  in  contracted  kidneys  and 
chronic  interstitial  nephritis  is  mentioned,  but  in  the  1900  edition 
of  his  Patholog.  Anal.  Diagnostik  he  talks  of  these  cysts  as  derived 
from  tubules  alone.  Whether  this  is  a  change  of  view  I  do  not 
know,  but  the  fact  that  Baum,  from  Orth's  laboratory,  in  1900 
published  a  paper  in  which  he  describes  such. a  change  in  the  Mal- 
pighian body  as  I  am  about  to  depict,  and  calls  it  a  development 
anomaly  or  embryonic  Malpighian   body,  suggests  that  in   1893 
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Orth's  remarks  were  not  intended  to  cover  this  peculiar  pathological 
change,  otherwise  his  pupil  would  have  interpreted  the  picture  in 
accordance  with  the  earlier  expressed  views  of  Orth,  or,  at  least, 
made  some  reference  to  the  same. 

In  a  picture  in  Diirck's  Atlas  of  General  Pathological  Histology, 
p.  74,  a  cystic  development  from  the  Malpighian  body  is  beautifully 
drawn.  The  lining  membrane  of  the  cyst  is  the  typical  wall  of  the 
Malpighian  body — that  is,  Bowman's  capsule — flat  epithelium  on  a 
membrana  propria;  and  at  the  right  lower  corner  of  the  cyst  are 
a  few  cells  projecting  into  the  lumen  thereof,  grouped  irregularly 
about  a  bloodvessel.  This  cyst  is  filled  with  colloid,  and  is  just  the 
kind  of  cyst  that  is  so  commonly  found  in  my  researches.  Diirck 
calls  this  a  tubulus  cyst.  Otherwise  little  or  no  mention  is  found 
in  reference  to  this  change,  except,  perhaps,  in  Philippson's  article 
(also  in  that  of  Beckmann),  in  which  the  former  says  he  found 
hydrops  of  the  Malpighian  bodies  similar  to  that  seen  in  so-called 
congenital  cystic  kidney  in  kidneys  of  older  people,  but  specifically 
states  that  there  seems  to  be  no  relation  between  this  and  chronic 
interstitial  nephritis  (p.  556). 

On  the  other  hand,  in  Israel's  (1889),  Weichselbaum's  (1892), 
Hamilton's  (1894),  Orth's  {Diagnostik,  1900),  Ribbert's  (1901), 
Schmaus'  (1901),  Kaufmann's  (1901),  Ziegler's  (1901),  Langerhan's 
(1902),  and  Diirck's  (1903)  text-books  the  fibroid  changes  in  the 
Malpighian  bodies  are  discussed  in  more  or  less  detail,  but  no 
mention  of  another — i.  e.,  cystic  atrophy — is  made.  Weichselbaum, 
to  be  absolutely  accurate,  suggests  such  a  possibihty,  while  Ziegler 
and  Ribbert  mention  the  calcification  in  Malpighian  body  cysts 
that  were  described  by  Baum. 

To  avoid  any  mistake,  I  must  mention  here  that  the  not  uncommon 
macroscopic  cysts  lined  with  cuboidal  epithelium,  containing  vari- 
ously colored  fluids. and  fluids  of  various  consistency  in  chronic 
interstitial  nephritis,  are  quite  different  from  those  to  which  I  am 
about  to  call  attention.  These  tubule  cysts  are  very  commonly 
visible  to  the  naked  eye,  whereas  the  form  that  is  derived  from  the 
Malpighian  bodies  is  only  occasionally  so  recognizable.  If  these 
latter  are  large  enough  to  be  seen  by  the  naked  eye,  the  microscopic 
examination  alone  can  distinguish  them  from  tubule  cysts.  More- 
over, what  I  am  describing  has  nothing  to  do  with  the  small  cysts 
that  have  been  found  in  glomeruli  that  are  undergoing  the  fibro- 
hyaline  atrophy.  These  "cysts"  are  minute  spaces  made  by  the 
irregular  growth  of  tissue  within  Bowman's  capsule  and  scarcely 
deserve  the  name  cyst.  They  involve  a  small  part  of  the  whole 
Malpighian  body  and  are  only  an  indication  of  irregularity  in 
growth  of  the  newly  forming  intracapsular  tissue  (Engel,  Tschis- 
to  witch). 

Here  it  must  also  be  mentioned  that  the  cysts  that  I  am  calling 
attention  to  have  been  interpreted  as  tubule  cysts  by  some  authors 
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— e.g.,  Diirck — as  seen  in  the  illustration  referred  to  previously. 
Orth  and  Baum  have  expressed  somewhat  similar  views,  while 
Cornil  and  Ranvier  talk  of  most  of  these  same  cysts  as  tubule  cysts  in 
which  the  epithelium  has  been  flattened  out.  In  single  sections, 
where  remnants  of  the  glomerulus  are  usually  not  seen  projecting 
into  these  cysts,  this  view  of  their  origin  might  seem  justifiable. 
It  is  probably  due  to  this  misinterpretation  that  we  find  so  little 
mention  of  a  second  form  of  atrophy  of  the  glomerular  structures 
in  medical  literature. 

From  the  foregoing  it  will  be  seen  that  more  or  less  complete 
descriptions  of  four  different  kinds  of  cysts  derived  from  the  kidney 
parenchyma  in  chronic  interstitial  nephritis  are  found  in  the  litera- 
ture. Two  are  referred  to  the  INIalpighian  bodies  and  two  to  the 
tubules.  Of  the  former,  one  is  scarcely  a  cyst,  while  the  other,  of 
which  very  little  mention  is  found  in  the  literature,  deserves  that 
appellation,  but  has  never  been  studied  and  clearly  described. 

Of  the  so-called  tubule  cysts,  the  two  varieties  differ  most  markedly, 
according  to  Cornil  and  Ranvier,  Orth,  and  Baum,  not  to  mention 
others,  in  the  nature  of  their  epithelium;  in  one  these  cells  are  more 
or  less  high  and  cuboidal,  whereas  in  the  other  they  are  completely 
flattened  out  against  a  membrana  propria. 

The  studies  that  underlie  this  article  are  based  on  twelve  kidneys 
of  chronic  interstitial  nephritis  which  were  examined  in  serial  section 
and  thirty  kidneys  in  single  section  (t.  e.,  non-serially),  to  determine 
both  the  origin  and  the  development  of  the  cyst  in  question  and  also 
the  frequency  of  their  occurrence.  The  serial  sections  demonstrated 
the  origin  of  a  large  number  of  cysts,  those  with  "flattened  epithelium," 
from  the  Malpighian  bodies,  by  showing  atrophic  glomerular  struc- 
tures adhering  to  the  wall  of  the  cysts,  and  the  study  of  the  single 
sections  from  the  thirty  kidneys  with  chronic  interstitial  nephritis 
showed  that  cystic  atrophy  is  a  very  common  occurrence. 

In  the  usual  non-serial  sections  of  kidneys  in  which  chronic  inter- 
stitial nephritis  is  found,  one  sees  cystic  spaces  filled  with  a  more 
or  less  homogeneous  substance.  The  walls  surrounding  this  sub- 
stance are  made  up  of  two  elements,  a  basement  membrane  and  a 
layer  of  epithelial  cells  attached  to  it.  In  some  of  these  the  epithe- 
lium is  flat,  so  that  only  here  and  there  a  nucleus,  with  a  small 
amount  of  flattened  protoplasm  surrounding  it,  is  visible;  while 
in  -others,  again,  the  epithelium  is  arranged  as  in  the  uriniferous 
tubules,  the  nuclei  being  near  one  another  and  the  cells  to  which 
they  belong  being  more  or  less  cuboidal  in  shape.  These  two  kinds 
of  cysts  impress  one  as  very  different  structures.  The  wall  of  the 
former  is  identical  in  structure  with  that  of  the  Malpighian  bodies — 
Bowman's  capsule — while  the  wall  of  the  latter  reminds  one  of  the 
uriniferous  tubules.  In  addition  to  these  cysts,  one  occasionally 
sees  an  altogether  different  picture.  One  finds  a  cystic  formation 
and  projecting  into  the  contents  of  the  cyst  (Figs.  1  and  2)  are  tufts 
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of  capillaries,  distinctly  part  of  the  glomerular  tufts,  but  smaller  in 
size  than  the  normal  capillary  mass.  The  walls  of  these  cysts  are 
identical  in  structure  with  the  walls  of  a  normal  Malpighian  body, 
and,  moreover,  absolutely  identical  with  the  walls  of  the  first  of  the 
above-described  cysts — i.  e.,  flattened  epithelium — whose  nuclei  are 
far  apart  (in  usual  sections),  lying  on  a  basement  membrane.^ 

The  size  and  general  contour  of  these  two  "varieties"  of  cysts 
with  walls  of  identical  structure  vary  very  much.  In  general,  they 
are  a  little  larger  than  the  normal  Malpighian  bodies  and  more  or 
less  spherical.  At  times  they  are  five  to  six  times  (in  one  plane) 
the  size  of  the  Malpighian  bodies;  at  others  even  larger.  They  may 
be  very  irregular  in  shape,  sending  prolongations  in  between  the 
tubules. 

Of  these  two  "varieties"  the  second  is  undoubtedly  that  to  which 
Laboulbene,  Cornil  and  Ranvier,  and  Baum  refer,  while  the  first 
is  usually  interpreted  as  a  tubule  cyst,  despite  the  resemblance  its 
walls  bear  to  the  normal  Bowman's  capsule  and  to  the  capsule  of 
the  cysts  with  small  capillary  glomerular  tufts. 

If  these  cysts  that  have  been  interpreted  as  tubule  cysts  with  flat- 
tened epithelium  are  cut  in  serial  section,  in  the  majority  of  cases, 
one  finds  that  at  some  spot  attached  to  the  wall  and  projecting  into 
the  lumen  are  some  remnants  of  a  glomerulus,  very  often  one  or 
more  capillary  vessels.  In  other  words,  those  cysts  with  walls  that 
resemble  in  their  structure  the  walls  of  Malpighian  bodies  contain 
an  atrophic  glomerulus,  so  that  in  one  or  more  sections  one  gets  a 
picture  such  as  the  above  authors  have  mentioned,  while  in  all  the 
other  sections  one  gets  the  "variety"  which  has  been  interpreted 
as  a  tubule  cyst  with  much  flattened  epithelium. 

Having  thus  made  clear  the  point  that  these  cysts,  so-called 
tubule  cysts,  are  derived  from  the  Malpighian  bodies,  I  shall  briefly 
point  out  the  stages  in  this  form  of  atrophy  of  the  glomerulus,  noting 
how  both  the  capillaries  and  the  visceral  layer  of  Bowman's  capsule 
behave  in  this  process. 

From  a  study  of  a  great  many  sections  in  series,  one  can  describe 
the  various  stages  in  this  atrophy  by  a  connected  statement  better 
than  by  describing  in  detail  selected  pictures.  This  I  shall  attempt 
in  the  following  pages,  repeating  as  little  of  what  has  been  mentioned 
as  accuracy  will  permit. 

These  cysts  derived  from  the  Malpighian  bodies  are,  perhaps, 
most  frequently  found  in  the  superficial  cortical  part  of  the  kidney, 
and  they  vary,  as  just  said,  very  much,  both  in  their  size  and  shape. 
They  may  be  only  slightly  larger  than  a  normal  Malpighian  body, 
but  at  times  they  are  much  larger  and  even  visible  to  the  naked  eye. 
Their  shape  is  most  usually  almost  spherical,  but  it  is  not  uncommon 
to  find  them  very  irregular  in  outline. 

1  As  seen  later  other  cysts  of  Malpighian  origin  show  diflFerent  remnants  of  the  atrophying 
glomerular  tufts,  which  are,  however,  rarely  noted  in  non-serial  sections. 
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The  walls  of  the  cysts  are  made  up  of  flat  epithelium  lying  on  a 
basement  membrane,  absolutely  identical  with  the  structure  of  the 
normal  Bowman's  capsule.  In  serial  section  one  finds  any  stage 
of  atrophy  between  a  fairly  normal-looking  capillary  mass,  smaller 
than  the  normal  vascular  tufts  projecting  into  the  cavity,  to  a  single 
capillary  vessel  just  projecting  into  the  ca^^ty  of  the  cyst.  At  times 
not  even  this  is  seen,  as  detailed  below.  In  the  usual  non-serial 
diagnostic  section  one  more  often  finds  no  sign  of  the  glomerulus, 
but  occasionally,  as  in  one  of  my  specimens,  one'can  see  several  cysts 
close  together  in  one  field  (Fig.  1),  in  several  of  which  one  or  two 
capillaries  are  visible.  One  can  understand  the  whole  process  by 
finding  these  various  stages  in  this  atrophy  of  the  capillaries  from 
the  cysts  with  fairly  normal-looking  capillary  tufts  of  nearly  normal 
size  to  those  with  only  one  or  two  vessels. 


Shows  directly  under  the  kidney  capsule  three  dilated  tubules,  and  lying  above  these  four 
Malpighian  body  cysts.  Two  of  these  show  remnants  of  the  glomerulus,  the  other  two  in  this 
section  show  none.  In  two  of  the  cysts,  cells  lie  in  the  •'  colloid,"  in  one  fine  granules  of 
lime,  and  the  fourth  contains  only  the  "  colloid."    (Drawn  with  2  A.  Zeiss.) 


Rarer  than  these  forms,  of  which  the  cyst  with  only  a  few  vessels 
is  the  one  most  commonly  seen  in  my  serial  sections,  are  those  cysts 
that  show  no  signs  of  glomerular  vessels  at  all.  Probably  the  relative 
freqaency  of  one  or  the  other  stage  of  the  atrophy  in  the  glomerulus 
is  dependent  on  the  severity  of  the  interstitial  nephritis. 

Not  infrequently  the  visceral  layer  of  Bowman's  capsule,  which 
now  is  fairly  generally  looked  upon  as  a  syncytium  (Kolliker-Ebner), 
behaves  in  a  very  interesting  way,  which  shows  that  the  cells  still 
retain  individual  characteristics,  even  if  the  theory  of  their  syncv-tial 
life  under  normal  conditions  is  true.  In  some  of  these  Malpighian 
cysts  in  which  the  glomerular  tufts  are  quite  small,  con.sisting  of  just 
a  few  capillaries,  this  visceral  epithelial  layer  is  very  prominent,  and 
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each  cell  is  distinctly  visible  (Fig.  4),  their  outline  being  definite  and 
clearly  distinguishable.  In  other  cysts,  though  the  nuclei  stand  out 
close  together,  as  in  the  fetal  kidney,  the  cell  limits  are  indistinct 
(Fig.  3).    Moreover,  many  of  these  cysts,  where  Uttle  or  nothing  of 


Fig.  2. 


Shows  similar  cyst,  but  in  this  the  cells  of  the  syncytium  have  become  individualized, 
each  one  being  distinctly  separable  from  its  neighbors. 

the  capillaries  remain,  show  small  papillary  excrescences  covered 
with  epithelium  (Fig.  3),  which,  from  their  anatomy  and  the  analogy 
they  bear  to  other  cysts,  must  be  interpreted  as  a  remnant  of  the 
syncytium  supported  on  a  tender  branching  framework  of  what 

Fig.  3. 


'  ^^^^  ^  /  C^-^ 


Shows  similar  cyst,  in  which  the  visceral  layer  ot  Bowman's  capsule  has  become  very 

prominent. 

seems  to  be  connective  tissue.  At  times  this  more  or  less  branched 
structure  is  attached  to  the  cyst  wall  at  both  ends,  dividing  the  cyst 
in  some  sections  into  two  smaller  cavities,  which,  however,  com- 
municate in  the  following  sections  of  the  series  (Fig.  6). 
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The  origin  of  this  dividing,  incomplete  septum  or  bridge  is  seen 
in  the  follo^\dng  process :  occasionally  the  glomerular  tufts  (Fig.  5) 
become  attached  to  the  parietal  portion  of  BowTnan's  capsule,  more 


Fig.  4. 


Shows  similar  cyst,  bat  here  ttie  capillaries  have  disappeared,  and  the  proliferated  visceral 
layer  of  Bowman's  capsule  has  covered  the  bridge  with  epitheliom. 

Fig.  5. 


Shows  another  cyst  in  which  the  capillaries  have  become  adherent  opposite  to  the 
bilus.  Pressure  lines  are  distinctly  visible  running  parallel  fh>m  the  bilus  to  the  capsular 
adhesion. 


or  less  opposite  to  the  entrance  of  the  artery  of  the  glomerulus.  The 
capillaries  gradually  undergo  atrophy,  so  that  in  some  pictures  one 
can  see  a  few  capillaries  running  through  the  central  part  of  the 
cyst,  dividing   it   into  seemingly  two  smaller  cavities.     With  the 
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proliferation  of  the  visceral  layer  of  the  capsule,  when  the  capillary 
atrophy  becomes  extreme,  a  mass  of  epithelial  cells,  on  a  connec- 
tive-tissue framework,  is  found  running  through  the  cyst,  dividing 
it  into  two  more  or  less  equal  parts  (Fig.  0).  Whether  these 
})apillary  bodies  and  the  rejuvenescence  and  proliferation  of  the 
epithelium  of  the  visceral  layer  of  Bowman's  capsule,  that  were  just 
described,  have  anything  to  do  with  the  production  of  kidney  tumors, 
I  am  not  in  a  position  to  state  definitely.  That  such  a  possibility 
exists  cannot  be  denied,  and  further  investigation  must  determine 
the  relation  between  these  processes  and  those  that  lead  to  tumor — 
e.  g.,  adenomata  formation.  In  this  connection,  it  is  of  interest  to 
note  that  Grawitz,  in  his  criticism  of  the  work  of  Weichselbaum  and 
Greenish,  who  referred  the  latter  structures — i.  e.,  adenomata — to 
the  epithelium  of  the  uriniferous  tubules,  said  that  he  had  seen 
pictures  which  suggested  a  Malpighian  origin.    Ricker  saw  a  similar 
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Shows  a  dilated  tubule  into  which  the  growing  connective  tissue  has  pushed  part  of  its  wall, 
thus  mimicking  a  Malpighian  body  cyst. 

picture  in  an  adrenal  "rest,"  which  he  interpreted  as  a  papillary 
growth.  In  view  of  these  facts,  and  also  in  view  of  the  fact  that 
adenomata  are  not  uncommon  in  chronic  interstitial  nephritis,  this 
peculiar  change  that  I  have  described  in  some  of  the  Malpighian 
bodies  that  are  undergoing  the  cystic  atrophy  must  be  kept  in  mind, 
and,  perhaps,  it  will  aid  us  in  interpreting  some  of  the  new-growths 
of  the  kidney. 

In  all  the  cysts  already  described  there  is  found  some  remnant  of 
the  glomerulus,  but,  in  addition,  one  finds  cysts  of  identical  structure 
without  any  sign  of  the  glomerulus  projecting  into  their  cavities. 
In  these  cysts  the  contents  and  the  walls  are  of  absolutely  the  same 
nature  as  those  cysts  which  still  show  capillaries  or  the  visceral  layer 
of  Bowman's  capsule;  and  in  single  section  the  cysts  that  contain 
atrophic  elements  of  the  glomerulus  and  those  that  do  not  cannot 
be  distinguished  one  from  the  other,  unless  the  section  happily  strikes 
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the  plane  of  the  atrophying  glomerular  structures  in  the  former 
variety  of  cysts.  Even  then  only  serial  section  will  make  sure  that 
no  glomerular  elements  persist  in  the  second  variety  of  the  above 
cysts.  This  absolute  identity  in  structure  between  the  cysts  that 
contain  glomerular  elements  and  those  that  do  not  leave  no  doubt 
as  to  their  common  origin  from  the  Malpighian  body.  The  absence 
of  all  glomerular  elements  may  be  the  final  stage  in  the  atrophy  of 
the  glomerulus. 

That  this  process  of  cystic  atrophy  does  not  seem  to  be  due  to 
inflammation  within  the  Malpighian  bodies  must  be  emphasized. 
No  signs  of  inflammation  either  in  the  capillary  tufts  nor  in  the 
parietal  layer  of  Bowman's  capsule  were  ever  seen,  except,  perhaps, 
in  that  form  of  atrophy  in  which  the  capillaries  had  become  adherent 
opposite  to  the  hilus.  No  marked  signs  of  inflammation  between 
capillaries  and  Bowman's  capsule  were  seen  even  here,  but  the 
adhesion  probably  owed  its  origin  to  some  such  process.  All  the 
other  pictures — the  usual  ones — point  rather  to  a  mechanical  factor 
without  the  Malpighian  body  as  the  direct  cause  of  this  condition 
of  cystic  atrophy. 

The  contents  of  these  cysts  vary  very  much.  The  ground  sub- 
stance, if  I  may  use  that  term,  which  ^Is  them  usually  takes  varying 
deep  tints  with  eosin,  stains  yellow  with  Van  Gieson,  very  faintly  with 
hsematoxylin,  and  similarly  with  alum  cochineal,  but  still  fainter 
after  treatment  ^vith  acids;  in  general,  it  has  the  characteristics  of 
what  is  called  "colloid."  In  this  "colloid,"  which  shrinks  in  hard- 
ening, lea^^ng  a  more  or  less  irregular  space  between  it  and  the 
cyst  walls,  there  are  quite  often  various  cells — leukocytes  and 
epithelial — also  not  infrequently  lime-salts,  as  I  have  described  in 
another  recent  article  in  the  Journal  of  Pathology  and  Bacteriology. 
It  must  be  mentioned  that  in  some  of  these  cysts  the  fluid  does  not 
stain,  but  such  cysts  are  quite  rare  and  unusual  in  my  experience. 
No  indication  of  a  direct  change  of  the  capillary  tufts  into  this 
"colloid"  were  ever  noticed,  so  that  this,  in  all  probability,  is  a 
product  of  secretion  rather  than  a  degeneration  of  previously  normal 
protoplasm. 

In  looking  for  a  tubulus  contortus  in  connection  with  these  cysts, 
it  was  the  rule  not  to  find  any.  Practically  all  of  the  cysts  were 
blind,  and  this  probably  helps  to  explain  their  origin.  Somewhat 
similar  cystic  Malpighian  bodies  are  seen  in  congenital  cystic  kidneys 
without  the  "colloid"  contents,  and  from  the  similarity  in  the  picture 
and  the  fact  that  the  tubuli  contorti  seem  to  be  usually  shut  off,  I 
think  we  can  assume  that  the  Malpighian  body  cysts  in  chronic 
interstitial  nephritis  owe  their  origin  to  a  similar  mechanical  process, 
to  obstruction  in  the  efferent  uriniferous  tubule.  Whether  the  very 
few  cysts  into  which  a  tubulus  contortus  could  be  traced  owed  their 
origin  to  an  obliteration  or  stenosis  of  this  tubule  some  short  distance 
from  the  Malpighian  body,  instead  of  directly  at  its  origin  from  this 
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body,  I  cannot  state  definitely.  Perhaps,  even  in  these  there  was  a 
stricture  at  the  insertion  of  the  tubule  into  Bowman's  capsule.  It 
is  of  importance  to  note  that  where  I  found  a  tubulus  contortus 
opening  into  a  cystic  Malpighian  body,  which  in  all  my  specimens 
I  saw  only  a  few  times,  the  Malpighian  body  cyst  was  about  the  size 
of  a  normal  Malpighian  body. 

What  the  nature  of  the  process  that  leads  to  obstruction  in  the 
tubule  is  we  can  only  guess  at  for  the  present,  as  it  is  almost  impos- 
sible to  imagine  a  method  of  investigating  a  stenosis  of  these  channels. 
One  would  naturally  think  of  the  new  connective  tissue  and  its 
subsequent  contraction,  which  is  so  characteristic  .of  this  form  of 
nephritis,  as  the  cause.     It  is  of  importance  to  state  that- 1  did  not 


Pig.  7. 


Shows  Malpighian  cyst  with  atrophic  glomerulus  flattened  more  or  less  against  the  cyst 
wall.  Capillaries  are  still  present.  Contents  of  this  cyst,  cells  and  "colloid."  (Figs. 2  to  7 
drawn  with  2  D.  Zeiss.) 

find  any  irregularity  in  the  presence  of  new  connective  tissue  about 
or  near  the  cysts,  but  it  seems  likely  that  contracting  bands  at  some 
distance  might  lead  to  occlusion  of  the  tubuli  contorti  without  being 
necessarily  in  absolute  proximity  to  those  tubules.  Another  method 
of  closure  might  be  within  the  tubule  itself,  as  mentioned  above, 
due  to  stricture  formation.  Perhaps  future  investigation  will  make 
these  .points  clear. 

Before  leaving  this  general  description  I  must  state  that  although 
the  signs  of  increased  pressure  within  the  Malpighian  bodies  were 
present  in  many  instances  they  were  scarcely  the  rule.     In  some 
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cysts  the  remnants  of  the  capillaries  were  spread  out  along  one  side 
of  the  wall,  as  if  pressed  and  flattened  there  (Fig.  2).  In  the  cases 
where  adhesions  had  formed  between  capillaries  and  parietal  layer 
of  Bowman's  capsule  opposite  to  the  hilus,  the  signs  of  pressure 
were  even  more  distinct  (Fig.  5);  and  the  capillaries  ran  almost 
parallel  to  each  other,  being  pressed  together  from  the  sides.  The 
increase  in  size  of  the  Malpighian  bodies  undergoing  this  cystic 
change  and  the  frequent  cystic  prolongations  between  the  tubules 
are  also  indications  of  a  heightened  pressure,  as  no  signs  of  active 
proliferation  of  the  capsule  were  visible  in  any  case.  That  the 
increase  of  internal  pressure  must  be  very  gradual  in  these  closed-off 
Malpighian  bodies  is  evidenced  by  the  fact  that  most  of  the  glomeruli 
undergoing  this  atrophy  show  no  signs  of  active  pressure  in  their 
general  conformation. 

From  all  the  above  it  will  be  seen  that  in  chronic  interstitial 
nephritis  the  Malpighian  body  undergoes  a  change  which  is  quite 
the  opposite  of  the  usually  described  "fibrohyalinization."  This 
latter  change  most  often  depends  on  a  vascular  disturbance  and 
leads  to  shrinkage  of  the  whole  structure,  while  the  former,  the 
cystic  atrophy  or  degeneration,  probably  depends  on  a  disturbance 
in  the  efferent  uriniferous  tubules,  and  leads  to  the  formation  of  a 
cyst  somewhat  or  much  larger  than  the  original  Malpighian  body. 
Both  have  in  common  the  more  or  less  complete  destruction  of  the 
glomerulus. 

As  to  the  frequency  of  occurrence  of  cystic  atrophy  of  the  Mal- 
pighian bodies,  the  following  table,  based  on  sections  from  thirty 
different  cases  of  chronic  interstitial  nephritis,  will  show.  In  each 
case  one  section  was  gone  over  and  both  fibroid  and  cystic  Malpighian 
bodies  were  counted  and  arranged  in  parallel  columns: 

Thirty  Cases  of  Chronic  Interstitial  Nephritis  with 
Enumeration  of  Glomerular  Changes. 


Cases. 


1 

8 

2 

3 

3 

10 

4 

4 

5 

0 

6    .        .        .        .        . 

3 

^  tin  infarcted  area  . 
•  in  nou-infarcted    . 

0 

4 

8 

2 

9 

4 

10 

0 

11 

2 

12 

1 

13 

8 

14 

0 

15 

4 

16 

2 

17    ...        . 

1 

18 

2 

Cystic    Fibrohyaline 
atrophy,      atrophy. 

3 

2     ; 

7 

3 

2 

4 
81 

1 

1 

1 

2 

1     I 

1 

8- 

9 

0 

2 
13 

1 


Cases. 

19  . 

20  . 

21  . 

22  . 

23  . 

24  . 

25  . 

26  . 

27  . 

28  . 

29  . 

30  . 


Cystic    Fibrohyaline 
atrophy,      atrophy. 


Totals 
Exclusive  of  infarcted 
area    .... 


79 


3 
0 
2 
5 
0 
2 
3 
0 
3 
3 
2 
4 

169 
81 
88 
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It  will  be  seen  that  these  two  changes  are  almost  equally  frequently 
seen  if  we  exclude  the  areas  where  infarcts  appeared  in  the  sections, 
for  here  the  vascular  change  was  the  direct  cause  in  the  overproduc- 
tion of  the  fibroid  atrophy.  But  even  if  all  these  areas  are  included 
in  our  estimate,  the  proportion  of  cystic  to  fibroid  changes  is  surely 
a  large  one  and  well  deserving'of  more  attention  than  it  has  received. 

Looking  a  little  more  closely  at  these  figures,  it  is  evident  that  in 
these  thirty  single  sections  248  atrophic  IVIalpighian  bodies  were 
found.  Of  this  total  79  were  cystic  and  169  were  changed  into  the 
well-known  fibro hyaline  masses.  Expressed  in  percentages,  31  per 
cent,  were  cystically  changed,  whereas  the  rest  had  undergone 
fibrous  atrophy.  If  those  sections  in  which  no  infarcts  were  noted 
were  considered  alone  the  percentage  of  cystic  to  fibrous  would  be 
considerably  changed.  From  this  point  of  view,  47  per  cent,  would 
be  cystic  and  53  per  cent,  fibrous  atrophy. 

It  is  also  evident  that  in  some  sections  no  representatives  of 
one  of  the  two  pathological  changes  may  be  found,  and  in  other 
sections  one  form  is  more  frequently  seen  than  the  other. ,  A  similar 
table  could  be  made  from  the  kidneys  that  were  cut  in  serial  section, 
and  this  emphasizes  the  fact  that  the  above  enumeration  from  single 
sections  is  absolutely  reliable. 

In  closing  ^  '  h  to  emphasize  the  two  most  important  facts  that 
have  been  wrought  out  in  the  preceding  pages: 

1.  In  addition  to  the  well-known  fibroid  atrophy  of  the  Malpighian 
body  in  ctixonic  interstitial  nephritis  there  is  also  a  cystic  atrophy. 

2.  Cystic  atrophy  is  very  common  and  in  my  cases  almost  as  fre- 
quently seen  as  the  fibroid  change. 

In  closing,  I  wish  to  thank  Professor  Chiari  for  the  material  on 
which  this  work  is  based  and  for  his  many  kindnesses  while  studying 
in  his  laboratory. 
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A  PARTIAL  STUDY  OF  ULCERATIVE  ENDOCARDITIS. 
By  Beverley  Robinson,  M.D., 

OF    NKW    YORK. 

The  subject  of  ulcerative  endocarditis  formed  the  thesis  of 
Dr.  Osier's  Goulstonian  Lectures  in  1885.  He  •  begins  them  as 
follows : 

"It  is  of  use,  from  time  to  time,  to  take  stock,  so  to  speak,  of  our 
knowledge  of  a  particular  disease,  to  see  exactly  where  we  stand  in 
regard  to  it,  to  inquire  to  what  conclusions  the  accumulated  facts 
seem  to  point,  and  to  ascertain  in  what  direction  we  may  look  for 
fruitful  investigations  in  the  future."  ^ 

It  is  with  this  spirit  I  have  undertaken  a  renewed  study  of  ulcer- 
ative endocarditis. 

In  1898  Sir  Douglas  Powell  delivered  before  thfe  Royal  College 
of  Physicians  of  London  "Lectures  on  the  Principles  which  Govern 
Treatment  in  Diseases  and  Disorders  of  the  Heart."  ^ 

In  this  third  lecture  he  carefully  considered  those  which  spe- 
cially dominate  the  treatment  of  ulcerative  endocarditis.  There 
he  also  reviewed  the  therapeutic  measures  likely  to  be  of  some  use 
in  the  disease.  He  likewise  gave  a  tabulated  statement  of  the 
results  of  treatment  by  antistreptococcic  serum,  and  of  his  own 
experience  with  yeast  and  with  nuclein,  after  the  method  of  Dr. 
V.  C.  Vaughn,  of  Michigan.  In  the  Lumleian  lectures  during  the 
current  year.  Dr.  T.  R.  Glynn^  has  again  re\dewed  this  subject  and 
regarded  it  "mainly  in  its  clinical  aspects."  He  was  influenced  to 
do  so  because  of  its  great  clinical  interest,  and  the  fact  that  no 
disease  presents  itself  under  a  greater  variety  and  perplexity  of 
forms.  A  very  elaborate  historic  retrospect  of  our  growing  knowl- 
edge pertaining  to  the  disease  is  at  first  dwelt  upon.  In  it  he  cites 
Matthew  Bailey,  Morgagni,  Senac,  Cor\nsart,  and  Bouillaud.  To 
the  latter  he  ascribes  the  honor  of  associating  ulceration  of  the 
cardiac  valves  with  symptoms  of  typhoid  fever.  He  shows  how 
the  "third  period"  was  marked  by  a  perfected  bacteriological 
technique,  and  by  the  fuller  comprehension  of  the  biological  char- 
acteristics of  bacteria.  Thus  ulcerative  endocarditis,  which  was 
formerly  considered  as  a  local  affection,  is  now  regarded  as  one  of 
the  complications  of  a  general  infection. 

This  malady,  like  the  simple  form  of  endocarditis,  affects  the 
lining  membrane  of  the  heart  and  espei'ially  the  nerves.  It  is 
characterized  by  vegetations  and  is  accompanied  with  loss  of  tissue. 
The  ulceration  may  cause  perforation  of  heart  valves,  or  even  of 
the  septum  or  heart  walls,  under  very  exceptional  conditions. 
With  the  ulceration  we  may  find  a  limited  area  of  suppuration. 
It  is  very  rarely  a  primary  affection,  but  ordinarily  occurs  as  a 
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complication  of  some  infective  disorder,  or  septic  disease.  No 
doubt  this  view  explains  how  it  is  that  the  lesions  of  simple  endo- 
carditis often  precede  and  are  found  in  conjunction  with  those  of 
the  more  advanced  or  far  graver  form  of  the  disease.  Between 
the  latter  and  the  benign  malady  there  is,  indeed,  no  essential 
anatomical  difference,  and  they  merely  represent  gradations,  as 
it  were,  of  more  or  less  intensity. 

Although  cases  which  have  developed  primarily  are  occasionally 
observed,  they  are  so  infrequent  as  to  have  had  legitimate  doubt 
thrown  on  them.  Osier  reports  one  case  in  which  at  the  autopsy 
no  lesions  were  found  other  than  those  of  ulcerative  endocarditis.* 
In  cases  of  obscure  origin  it  is  probable  that  the  micro-organisms 
frequently  enter  the  economy  by  the  respiratory  passages,  and 
reach  the  heart  in  this  way  rather  than  through  the  digestive  organs. 
Especially  in  cases  of  chronic  heart  trouble  by  reason  of  secondary 
congestion  of  the  air-passages,  the  conditions  become  favorable  to 
bacterial  invasion.  An  infective  endocarditis  originating  in  this 
way  would  occasionally  appear  to  be  of  primary  origin.     (Glynn.) 

On  the  other  hand,  ulcerative  endocarditis  occurs  quite  frequently 
as  a  complication  of  pneumonia.  "In  16  cases  of  100  autopsies 
in  which  this  lesion  was  present,  11  were  of  this  form."  ^  According 
to  Wells,  the  proportion  in  all  cases  of  pneumonia  is  3  per  cent., 
while  the  percentage  in  fatal  cases  of  the  latter  disease  is  4  per  cent. 
G.  Studa's  estimate  of  the  relative  frequency  of  ulcerative  endo- 
carditis in  pneumonia  is  a  much  higher  one  (9  cases  in  85  autop- 
sies).' When  it  is  found  in  this  disease  it  appears  to  be  exceptionally 
virulent,  as  numerous  autopsies  demonstrate.  It  is  also  seen  in 
acute  rheumatism.  Anders^  writes  that  the  proportion  is  about 
10  per  cent,  of  the  cases  in  which  acute  endocarditis  appears.  It 
may  also  occur  as  a  complication  of  some  eruptive  fevers  and  in 
septicaemia.  Vaccination  has  been  followed  by  cellulitis  and 
infective  endocarditis.    (Coleman.) 

Cases  are  likewise  due  to  dental  caries  and  oral  sepsis.  When 
we  consider  the  great  number  of  cases  of  acute  and  subacute  rheu- 
matism we  are  called  to  treat,  the  number  of  those  complicated  with 
ulcerative  endocarditis  seems  very  small. 

Ulcerative  endocarditis  often  follows  septicaemia  of  various  origin, 
and  is  not  uncommon  in  gonorrhoea.  The  intimate  relations 
between  some  cases  of  gonorrhoea  and  ulcerative  endocarditis  have 
been  established  for  more  than  twenty  years,  but  it  is  only  lately 
that  these  instances  have  been  studied  in  a  systematic  manner.'' 
A  fatal  case  of  this  kind  has  been  reported.^  In  some  of  these  cases 
it  has  been  impossible  from  the  most  careful  local  researches  to 
discover  the  site  of  entrance  of  the  infective  disease.  We  should 
then  turn  to  cultures  made  from  the  blood,  and  occasionally  bacteria 
with  the  typical  characteristics  of  gonococci  will  be  shown. ^° 

The  cultivation  should  be  made  during  life,  and  it  may  be  con- 
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firmed  at  the  autopsy  from  blood  taken  from  the  heart,  or  from 
the  cardiac  vegetations.  For  the  cultivation  it  is  not  essential  to 
take  a  great  deal  of  blood,  to  dilute  it  much,  or  to  make  use  of 
special  media.  It  is  now  known,  also,  that  the  bactericidal  action 
of  the  blood  is  less  pronounced  on  gonococci  than  it  is  on  pneumo- 
cocci  or  the  typhoid  bacillus.  The  septic  process  that  proceeds 
from  the  puerperal  state  is  also  a  well-known  source  of  grave  ulcer- 
ative endocarditis.  Although  certain  authors  have  described  it  as 
a  complication  of  malaria,  it  is  questionable  whether  such  cases 
often  occur.  Among  diseases  which  are  occasionally  complicated 
with  malignant  endocarditis  I  would  cite  measles,  scarlatina,  small- 
pox, erysipelas,  and  typhoid  fever.  In  my  experience  such  instances, 
with  the  exception  of  the  latter  disease,  have  not  been  seen,  and 
even  of  this  finding  I  have  no  available  record." 

Cerebral  complications  are  associated  with  it  at  times,  particularly, 
as  meningitis,^^  and  this  is  especially  true  when  the  malignant  endo- 
carditis is  found  with  pneumonia.  I  have  observed  one  case  of  obscure 
mental  disorder  in  which  the  malignant  endocarditis  was  shown  to 
be  "mural"  at  the  autopsy,  and  no  gross  changes  had  taken  place 
in  the  brain.  Miliary  abscesses  have  been  found,  however,  in  a 
number  of  instances.  Once  Jackson  found  an  embolus  of  the 
artery  of  the  Sylvian  fossa,  and  Lartigau^^  reports  a  case  of  gonor- 
rhceal  origin,  in  which  prior  to  death  there  was  a  sudden  aphasic 
attack.  The  bacillus  of  influenza  has  also  been  detected  in  the 
valvular  vegetations  of  ulcerative  endocarditis.  The  cases  observed 
were  instances  of  the  development  of  the  disease  upon  a  chronic 
cardiac  affection." 

This  fact  is  important  as  pointing  to  a  demonstration  of  what 
has  long  been  considered  probable,  namely,  the  vulnerabiUty  of  the 
heart  to*  the  influenza  poison.  Ulcerative  endocarditis  occurred  in 
4  of  de  Batz's  20  cases,  and  a  most  interesting  example  has  been 
recorded  by  Tickell.  It  has  been  observetl  during  the  influenzal 
attack,  but  most  frequently  in  the  convalescing  period.^* 

A  new  organism  of  endocarditis,  called  micrococcus  z^-mogenes, 
has  lately  been  pointed  out  in  a  patient  who  died.  The  infarcts 
which  accompanied  this  case  are  not  stated  to  be  other  than  bland ; 
therefore  it  may  be  that  the  endocarditis  itself  belonged  to  the 
simple  type.  On  the  other  hand,  Maccullum  and  Hastings  report 
a  case  caused  by  this  organism,  in  which  multiple  septic  infarctions 
in  various  viscera  were  found.  Further,  typical  acute  vegetative 
endocarditis  was  experimentally  ])roduced  by  intravenous  inocula- 
tion in  a  rabbit  and  a  dog,  and  the  cocci  were  demonstrated  in  pure 
culture  in  the  vegetations  and  in  other  parts  of  these  animals  after 
death.  The  micrococcus  zymogenes  is  stated  to  be  extremely 
minute,  often  elliptic  in  outline,  usually  foiind  in  pairs,  is  not 
motile,  and  stains  with  the  ordinary  stains.'* 

Although  it  is  stated  by  some  writers  that  the  two  forms  of  the 
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^disease,  simple  and  ulcerative,  never  become  one  and  the  same,  this 
affirmation  is  probably  too  positive.  Litten  believes  that  prompt 
response  to  the  salicylates  is  characteristic  of  the  benign  form." 
They  may  be  used,  therefore,  with  some  measure  of  reliance  to 
determine  an  otherwise  doubtful  diagnosis.  I^itten  also  criticises 
Lenhartz's  views  as  to  the  fact  that  the  finding  of  micro-organisms 
in  the  blood  characterizes  the  endocarditis  as  septic.  Very  justly 
he  remarks  that  if  later  the  microbe  of  acute  rheumatism  be  accu- 
rately determined,  such  distinction  will  be  no  basis  to  rest  upon. 
In  the  septic-malignant  form  of  litten,  suppuration  occurs  in 
thrombi  and  joints,  which  does  not  occur  in  the  non-septic  malignant 
form.  He  objects  strongly  to  the  term  "ulcerative"  endocarditis, 
but  does  not  believe  the  time  has  come  to  make  separations  on  the 
ground  of  the  presence  or  differences  of  micro-organisms.  Poynton 
and  Paine  consider  that  ulcerative  and  other  forms  are  only  different 
degrees  of  the  same  disease,  and  that  benign  forms  may  become 
malignant  under  the  "influence  of  virulent  breeds"  of  the  common 
micro-organism  of  rheumatism.  Ewart  insists  that,  even  though 
the  practical  identity  of  the  organisms  may  not  be  proven,  a  very 
important  clinical  lesson  is  furnished.  This  essentially  means  that 
our  efforts  of  prophylaxis  in  rheumatism  should  be  strengthened, 
because  in  prophylaxis  of  this  disease  we  also  combat  the  develop- 
ment of  most  serious  cardiac  affections.^*  An  equally  important 
matter  has  already  been  insisted  upon  by  Sir  Douglas  Powell  in  his 
Lumleian  Lectures  where  he  directs  "attention  to  the  necessity  of 
observing  certain  prophylactic  precautions  during  convalescence  in 
rheumatic  endocarditis"  (lac.  cit,  p.  1153).  The  lesions  found 
may  be  in  the  heart,  or  other  organs  of  the  economy. 

In  Jackson's  cases  enlargement  of  the  spleen  was  present  in  all 
but  one  instance.  Leukocytosis  was  also  regularly  found,  the 
leukocytes  usually  numbering  from  16,000  to  20,000.  This  is  an 
important  point  in  the  differential  diagnosis  from  malaria,  tuber- 
culosis, and  typhoid  fever.  The  bacteria  in  the  blood  are  important 
and  have  different  forms.  In  23  cases  studied  bacteriologically  by 
Jackson  "in  2  no  cultures  were  obtained;  in  2  there  were  micro- 
organisms which  were  not  identified;  in  8  streptococcus  pyogenes 
was  found;  in  5,  the  pneumococcus ;  in  3,  staphylococcus  aureus; 
in  1,  the  colon  bacillus;  in  1,  the  streptococcus  and  staphylococcus; 
and  in  1,  the  streptococcus  with  other  organisms." 

In  the  38  cases  discussed  by  Ivcnhartz,  the  author  carried  out 
bacteriological  investigations  in  28  cases.  In  16  cases  bacteria  were 
found  during  life.  They  were  principally  staphylococci.  According 
to  Lenhartz  it  is  usually  comparatively  easy  to  find  the  organism 
in  the  blood.^^  From  the  point  of  view  of  prognosis  it  is  very  desir- 
able to  differentiate  between  the  various  forms  of  ulcerative  endo- 
carditis. This  may  be  accomplished  by  careful  blood  cultures  during 
life.     It  is  especially  desirable  at  present,  by  reason  of  the  more 
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hopeful  outlook  of  these  cases.  This  seems  to  be  proven  partly  by 
the  results  from  treatment,  partly  by  the  data  afforded  by  careful 
autopsies.  Ewart,  indeed,  has  stated,  even  in  cases  that  resulted 
fatallv,  that  eWdences  of  repair  in  the  local  cardiac  lesions  could 
be  shown.  It  may  be  remarked  that  there  is  little  tendency  in  this 
process  toward  cicatrizaiion ,  so  that  recovery  may  take  place  with 
little  or  no  deformity  of  valves  or  orifices.  (Wells.)  The  cardiac 
changes  will  depend  upon  the  nature  of  the  organisms  which 
occasion  them,  and  also  upon  the  extent  and  duration  of  the  disease. 
We  do  not  find  the  same  conditions  in  instances  in  which  the  process 
is  wholly  acute,  and  those  where  the  acute  disease  is  attached  to 
former  sclerotic  changes  of  the  valves.  Usually  we  find  vegetations 
on  the  valves.  These  are  often  found  with  an  ulcerative  process 
and  small  abscesses.  According  to  Wells  the  distinguishing  features 
of  them  are  their  massive  character  and  broad  base.  ^loreover, 
they  do  not  extend  often  beyond  the  valves.  The  left  heart  is  more 
frequently  the  site  of  the  disease  than  the  right.  In  regard  to  this 
point  errors  may  be  found  in  literature.  Still  the  right  heart  is 
attacked  oftener  than  in  the  benign  form. 

Mural  ulcerative  endocarditis  is  extremely  rare.  I  have  seen 
only  one  case,  to  which  I  have  referred.  The  history  of  another  one, 
hitherto  unpubHshed,  has  been  kindly  given  to  me  by  my  colleague. 
Dr.  Van  Home  Norrie.  In  rare  instances  the  process  may  extend 
to  the  aorta  and  pulmonary  artery.  A  secondary  infective  arteritis 
in  various  peripheral  situations  and  in  the  different  viscera,  as  a 
result  of  septic  embolism  from  the  heart,  may  also  occur.^  The 
vegetations  are  frequently  small,  especially  when  they  alone  are 
present.  They  are  of  gray  or  yellow  color,  and  are  situated  on  the 
margin  or  at  the  base  of  the  valves.  Under  the  microscope  they 
are  shown  to  be  composed  of  numerous  microbes,  embryonic  cells, 
and  leukocytes.  They  also  contain  fibrin.'*  In  many  instances, 
however,  the  vegetations  are  larger  and  may  become  pedunculated. 
They  have  a  markedly  gray  aspect  also,  or  are  covered  with  blood 
clot,  and  often  show  superficial  or  deep  ulceration  of  tissue.  In 
the  latter  case  an  aneurysmal  pouch  may  be  found.  This  pouch 
formation  doubtless  is  due  to  blood  pressure  upon  softened  and 
degenerated  vah'ular  tissues.  Sometimes  the  ulceration  goes  deep 
enough  to  make  a  perforation  of  the  valve.  Again,  it  extends  to  the 
chordae  tendineae,  beginning  in  the  inflammatory-  stage,  and  separates 
later  the  valve  segment  completely.  When  this  takes  place  we  may 
have  a  flapping  with  each  ventricular  contraction  of  the  detached 
valve  against  the  auricle.  Thus,  secondary  infection  of  the  auricular 
walls  is  produced,  and  it  is  not  uncommon  to  find  warty  growths 
here  situated.  In  rare  instances  when  the  ulceration  has  enlarged 
and  become  still  deeper,  the  septum  or  ventricular  walls  may  be 
perforated.  If  the  malignant  endocarditis  be  caused  by  pyogenetic 
organisms  it  is  not  uncommon  to  find  small  abscesses  in  the  valves. 
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or,  indeed,  in  other  parts  of  the  heart.  These  abscesses  may  rupture, 
sometimes  with  })erforation  of  the  heart  walls,  and  then  pus  is  found 
in  the  pericardial  sac.  It  is  also  possible  for  small  quantities  of  pus 
to  be  reabsorbed,  and  the  evidence  of  this  is  found  in  old  scar  tissue, 
or  calcareous  deposits.  In  some  cases,  especially  when  malignant 
endocarditis  is  found  in  a  patient  suffering  from  chronic  heart  dis- 
ease, the  vegetations  may  be  capped  with  calcareous  incrustations. 
In  very  rare  instances  the  deposit  of  lime  salts  may  occur  in  acute 
cases. 

The  ulcerative  condition  of  malignant  endocarditis  may  possibly 
be  confounded  with  that  which  follows  the  necrosis  of  former 
atheromatous  deposits,  or  those  incident  to  chronic  rheumatic 
endocarditis  of  benign  nature.  A  differential  diagnosis  may  here 
be  made,  probably  with  the  use  of  the  microscope;  but  at  times 
doubt  may  still  remain.  Osier,  in  an  analysis  of  209  cases,  showed 
the  proportion  in  which  the  different  valves,  the  walls,  and  sides 
of  the  heart  are  involved.  His  report  reads  "aortic  and  mitral 
valves  together,  41;  aortic  valves  alone,  53;  mitral  valves  alone,  77; 
tricuspid  in  19;  pulmonary  valves  in  15,  and  the  heart  wall  in  33 
instances.  In  9  instances  the  right  heart  alone  was  involved;  in 
most  cases,  the  auriculoventricular  valves."  ^^  In  Strada's  85 
autopsies  the  seat  of  the  affection  was  in  the  left  side  of  the  heart 
alone  in  6  cases,  and  in  the  right  alone  in  3  cases.  In  Jackson's  43 
examinations  post-mortem  we  find  that  "the  aortic  valves  were 
affected  in  9  instances;  the  mitral,  in  15;  both,  in  10.  The  right  side 
of  the  heart  was  involved  6  times,  and  the  endocardium  of  the 
ventricle  3  times.  In  5  of.  the  aortic  cases  there  was  old  endo- 
carditis; it  was  present  in  7  of  the  mitral  cases.  The  mahgnant 
disease  had  become  implanted  upon  the  old  disease." 

The  mechanical  factor,  however,  is  not  considered  essential  by 
Lenhartz,  and  he  has  shown  that  fresh  endocarditis  does  not  always 
arise  at  the  site  of  the  old  endocarditis  if  the  latter  is  present.  In 
Glynn's  cases  "the  infective  endocardial  lesions  were  distributed 
as  follows:  the  aortic  and  mitral  valves  were  involved  in  21  cases, 
the  aortic  in  10,  the  mitral  in  15,  and  the  endocardium  of  the 
ventricle  alone  in  1.  The  right  side  of  the  heart  was  involved  in 
6  instances"  (loc.  cit.,  p.  1073.)  Mural  endocarditis  is  apt  to  affect 
either  the  upper  portion  of  the  septum  of  the  left  ventricle  or  the 
posterior  wall  of  the  left  auricle. 

According  to  the  analysis  of  Kantback  and  Tickell,  in  84  cases 
there  were  51  males  and  33  females;  and  in  all  but  16  cases  old 
cardiac  lesions  were  found.  (Allbutt,  p.  877.")  In  Glynn's  cases 
he  found  65  per  cent,  of  patients  were  males  and  34  per  cent, 
were  females — "figures  approximating  those  of  Dr.  Osier."  The 
disease  occurred,  however,  more  frequently  in  young  women  than 
in  young  men.  It  was  also  remarked  that  the  disease  was  likely  to 
occur  under  conditions  attended  with  general  debility.     In  only 
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7  per  cent,  of  the  cases  had  an  inflammation  of  the  lungs  preceded 
the  endocarditis;  in  11  per  cent,  of  his  cases  the  endocarditis  origi- 
nated in  a  recognized  infective  focus.  The  vegetations  may  become 
detached  in  larger  or  smaller  masses  and,  carried  by  the  circulation, 
form  embolic  plugs  in  different  organs.  Notably  we  find  the  kidneys 
and  spleen  affected;  less  frequently  the  brain  and  intestines  are 
involved.  The  place  where  the  embolic  mass  is  arrested  depends 
largely  upon  its  size.  ^Vhile  small  emboli  are  more  apt  to  be  seen, 
it  is  not  unknown  to  have  a  large  arten^  completely  obstructed. 
If  the  lungs  contain  infarcts,  the  embolic  plugs  originated  in  mahg- 
nant  endocarditis  affecting  the  right  heart.  The  embolic  plugs  are 
more  or  less  numerous.  In  some  cases  where  the  malignant  endo- 
carditis is  very  pronounced  and  the^ ulcerative  condition  extensive, 
the  autopsy  does  not  show  any  embolic  processes  in  the  organs. 
They  are  also  more  or  less  irritating. 

Consequent  upon  the  degree  of  their  infective  nature  follows  the 
rapidity  with  which  abscesses  are  formed.  At  the  site  of  these 
abscesses  it  is  not  uncommon  to  find  the  arterial  vessel  already 
softened  and  ulcerated.  Very  many  small  abscesses  are  found  at 
times  in  different  organs  of  the  body.  Sometimes  hemorrhage  may 
be  combined  with  the  abscesses.  \Miy  in  some  cases  the  one  is 
more  frequent  than  the  other  is  not  positively  known.  (Striimpell, 
Practice  of  Medicine,  1901,  p.  306.)  Embolism  was  found  to  be 
"nearly  three  times  as  frequent  in  the  infective  as  in  the  simple 
cases."  (Glynn,  p.  1076.)  It  is  noted,  contrary  to  the  usually 
accepted  opinion,  that  the  so-called  infarcts  are  not  due  to  embolism, 
but  are  the  result  of  "apoplexies''  following  the  rupture  of  small 
bloodvessels,  and  made  "specially  hable  to  occur  in  severe  passive 
congestion  of  the  lungs." 

The  micro-organisms  found  in  malignant  endocarditis  are 
pneumococci,  streptococci,  staphylococcus  pyogenes  aureus  and 
albus,  the  gonococcus,  and  other  organisms.  The  former  are  most 
frequently  concerned,  either  alone  or  associated  with  others.  The 
pneumococcus  infection  is  more  frequent  in  aortic  endocarditis, 
the  streptococcus  infection  in  mitral  endocarditis.'*  Wliile  in 
septic  diseases  malignant  endocarditis  is  prone  to  occur,  there 
are  cases  in  which  the  valves  are  but  slightly  involved.  In  no 
case  does  the  endocarditis  form  more  than  a  part  of  the  general 
septic  condition.  If,  however,  the  heart  is  notably  affected,  it 
hastens  very  much  the  spread  of  the  poison,  and  thus  this  organ 
becomes  very  important  in  the  estimate  of  the  gra\ity  of  the  case. 
Of  course,  there  is  in  these  cases  the  local  disease  of  which  the 
maUgnant  endocarditis  is  the  result.  This  may  be  of  the 'nature 
of  an  acute  necrosis,  a  wound  abscess,  or  puerperal  disease,  when 
there  may  be  primary  septic  foci  in  the  uterus,  or  its  adnexa. 

The  etiology  of  the  disease  is  varied.  This  is  known.  Many 
cases  follow  an  infectious  disease,  especially  pneumonia.    This  fact 
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has  been  pointed  out  by  Osier.  Still  there  are  cases  which  appear 
to  be  primary  (Jackson),  as  no  assignable  or  sufficient  cause  of 
their  development  can  be  discovered.  All  forms  of  endocarditis, 
whether  ulcerative  or  benign,  seem,  according  to  later  investigations, 
to  be  of  parasitic  origin.*  This  view  had  been  entertained  also  by 
Bartel.  According  to  this  author,  in  cases  of  rheumatic  origin  the 
organisms  soon  die,  and  often  are  not  discoverable,  particularly  in 
cases  which  have  run  a  somewhat  chronic  course.  There  are, 
however,  some  cases  which  "are  apparently  not  due  to  the  direct 
action  of  micro-organisms."  These  are  caused  by  thrombotic 
deposits,  and  are  possibly  the  results  of  the  action  of  bacterial 
toxins,  f 

In  a  peculiar  case  of  endocarditis  reported  by  Hopkins  and  Weir, 
in  which  death  resulted  from  cerebral  hemorrhage,  we  have  one 
that  "seems  to  belong  to  the  group  on  the  border-land  between  a 
septic  and  ulcerative  endocarditis;  all  the  emboli  were  simple,  not 
septic.  "J 

Thayer  and  Lazear^^  have  gone  thoroughly  into  the  subject  of 
gonorrhoea  as  a  cause  of  septicaemia  and  ulcerative  endocarditis. 
In  their  paper  they  show  that  the  discovery  of  the  gonococci  in  the 
circulating  blood  and  upon  the  cardiac  vegetations  was  made  by 
Blum  in  1895.  The  endocardium  may  be  directly  attacked  by  the 
gonococcus,  as  the  general  infection  may  be  the  immediate  cause 
of  the  local  trouble. 

Ulcerative  endocarditis  is  a  rare  disease  in  childhood.  When  it 
does  occur  in  childhood  it  does  not  differ  essentially  from  the  disease 
in  the  adult.  One  case  is  reported  in  an  infant  ten  months  old, 
by  L.  D 'Astros,^"  which  resuked  fatally.  This  case  followed 
diphtheria,  and,  as  was  shown  at  the  autopsy,  was  the  result  of  a 
staphylococcus  infection.  Cultures  from  the  heart  gave  a  pure 
growth  of  cocci.  Holt^^  reports  a  case  from  Harris  in  a  child  four 
years  of  age.  The  lesion  in  this  instance  affected  the  right  side  of 
the  heart  and  was  secondary  to  a  cardiac  malformation.  Another 
fatal  case  in  a  girl  fifteen  years  old  is  described  by  Cantley.  In 
this  case  the  pulmonary  valve  was  affected.  On  the  other  hand, 
Adams  relates  a  case  of  recovery  as  one  of  only  four  hitherto  reported 
under  the  age  of  fourteen  years.§  The  greater  proportion  of  cases 
reported  in  early  life  have  been  over  ten  years  of  age.  There  are 
25  or  more  of  these  (Holt),  and  although  the  right  heart  is  occasion- 
ally affected,  the  disease,  according  to  Lannois  and  Paris,  seems 
usually  to  attack  the  aortic  valves.^^  Loeb  describes  such  a  case 
where  there  were  extensive  lesions  of  this  valve,  and  which  followed 
gonorrhoea.  The  diplococci  found  had  the  morphological  appearance 
of  gonococci. 

*  Poynton  and  Paine.    Medical  and  Surgical  Society  of  London,  April  8,  1902. 

t  Year  Book,  loc  cit.  *  British  Medical  Journal,  June  13, 1903,  p.  1373. 

?  Archives  of  Pediatrics,  December,  1902. 
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While  the  authoritative  cases  of  ulcerative  endocarditis  of  rheu- 
matic origin  are  infrequent,  such  cases  are  occasionally  described. 
E.  Berie^'*  reports  two  such.  The  bacillus  coH  is  rarely  found  and 
seldom  exists  as  a  cause.  Still,  cases  are  described  both  by  Henchen 
and  by  Andrews. 

The  s}Tiiptoms  of  malignant  endocarditis  vary  very  much  in 
individual  cases.  Sometimes  the  signs  pointing  to  endocarditis  are 
very  indistinct,  or  entirely  absent.  This  is  true  particularly  where 
the  cardiac  disease  complicates  another  acute  infectious  and  septic 
disease  hke  pneumonia,  empyema,  or  meningitis.  Herzog,  O'Dono- 
van,  and  others  report  cases  which  appear  to  support  this  position. 
Not  only  is  the  difficulty  of  recognition  very  great  by  reason  of  the 
absence  of  distinctive  signs,  but  also  by  the  variety  of  clinical 
symptoms  present.  The  latency  of  the  disease  is  sometimes  such 
that  a  diagnosis  cannot  be  made  in  the  beginning.*  Gavala's  case 
is  an  instance  of  this  sort.  In  many  cases  during  life  there  are  no 
cardiac  murmurs,  and  the  diagnosis  must  be  based  wholly  upon  the 
symptoms.f  Again,  the  symptoms  may  be  most  misleading  and 
point  to  a  very  different  disease,  as  in  the  two  remarkable  cases  of 
N.  Pitt,^  in  which  symptoms  at  first  appeared  to  be  those  of  spinal 
disease.  The  complete  absence  of  fever  also  in  a  given  case  is  not 
an  absolute  reason  for  calling  in  question  the  diagnosis,  as  witness 
the  fatal  one  reported  by  C.  O'Donovan,  without  fever.^^  In  very 
few  cases  of  Glynn's  patients  were  there  rigors,  and  in  some  pjTexia 
was  absent  for  days  and  weeks  at  a  time.  It  may  be  remarked  that 
the  former  part  of  this  experience  is  certainly  almost  unique.  The 
difficulties  attending  the  diagnosis  are  sometimes  insuperable,  for 
trustworthy  clinical  indications  may  be  wanting.     (Glynn.) 

In  other  instances  where  the  maUgnant  endocarditis  is  subacute 
or  chronic,  and  complicates  an  endocarditis  of  rheumatic  origin, 
it  may  show  distinct  signs  and  is  quite  easily  recognized.  In  the 
former  cases  the  autopsy  alone  reveals  the  nature  of  the  disease. 

Occasionally  the  differential  diagnosis  between  rheumatic  and 
acute  infective  endocarditis  is  practically  almost  impossible.  There 
is  a  mild  form  of  malignant,  non-septic  endocarditis  which  re- 
sembles in  many  particulars  the  grave  form  of  septic  endocarditis.^ 
In  this  form,  while  the  local  symptoms  are  not  dissimilar  to  those 
of  simple  endocarditis,  the  general  condition  is  notably  bad.  In 
this  form  we  have  hemorrhages  of  the  skin  and  mucous  membranes, 
and  emboli  in  various  organs,  and  also  joint  implications.  But 
though  the  joints  are  swollen  and  tender  the  inflammatory  arthritis 
remains  serous;  it  does  not  become  purulent.  In  the  graver  cases 
of  this  type  the  patient  will  often  succumb  after  a  few  weeks'  illness 
to  an  aggravation  of  the  general  condition.  On  the  other  hand,  the 
milder  cases  will  often  recover.**     The  severe  malignant  form  of 

•  JackBon.  loc.  clt.  t  Brilteh  Medical  Journal,  May  19, 1900. 

J  Strumpell,  p.  307. 
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endocarditis  is  almost  invariably  of  septic  origin.  It  is  of  distinct 
etiological  origin  as  compared  with  the  milder  form  referred  to. 
It  is  characterized  apart  from  cardiac  symptoms  by  the  formation 
of  metastatic  abscesses  in  different  organs,  with  or  without  the 
accompaniment  of  hemorrhages.  The  malignant  endocarditis  and 
the  metastatic  abscesses  are  directly  referable  to  micrococci;  the 
parenchymatous  sweUing  and  changes  of  organs  are  the  result  of 
the  transport  of  toxins.  The  microscopic  investigation  of  the  different 
organs  often  shows  the  march  of  the  pathological  process  and  how 
it  originated  in  small  foci  where  minute  vessels  are  filled  with 
micrococci,  which  later  produce  areas  of  cell  necrosis,  finally  leading 
to  suppuration.  Because  at  times  no  origin  at  all  is  discoverable 
for  this  form  of  disease,  it  seems  very  obscure.  Again,  the  disease 
is  occasionally  not  seen  by  the  physician  until  its  later  stages,  and 
hence  its  diagnosis  is  rendered  even  more  difficult.  Very  often  a 
pronounced  leukocytosis  will  help  us  recognize  the  disease,  but  the 
feature  of  greatest  significance  is  the  finding  of  micrococci  in  the 
blood  during  life.  This  has  already  been  accomplished  more  than 
once.  Further  bacteriological  investigations  in  this  direction  are 
most  desirable.  Some  of  these  cases  run  a  very  chronic  course,  and 
one  case  is  reported  by  Osier  where  the  disease  lasted  over  a  year. 
The  autopsy  showed  extensive  vegetations  and  ulceration  of  the 
mitral  valve  (p.  704).  The  fever  is  not  always  remittent;  it  may 
be  high  and  continuous.  The  rashes,  under  certain  circumstances, 
may  render  the  disease  liable  to  be  confounded  with  typhoid  fever 
or  cerebrospinal  meningitis.  The  sweating  is  often  most  profuse. 
Jaundice  is  occasionally  present  and  may  render  confusion  with 
acute  yellow  atrophy  of  the  liver  possible.  Cases,  even  the  most 
acute,  usually  last  a  week  or  more,  and  yet  the  disease  has  been 
known  to  terminate  fatally  in  forty-eight  hours. 

Ordinarily,  malignant  endocarditis  is  an  intercurrent  or  secondary 
affection  of  some  primary  septic  process.  The  symptoms  of  this 
primary  state  should  not  therefore  be  confounded  with  those 
belonging  to  one  of  its  localizations.  It  is,  however,  frequently 
most  difficult  to  differentiate  them.  Many  of  the  febrile  attacks, 
which  occur  in  cases  of  chronic  endocarditis  and  which  are  accom- 
panied with  grave  symptoms,  result  in  ultimate  recovery.  It  is 
very  difficult  in  these  instances  to  be  sure  whether  these  cases  belong 
to  the  benign  or  malignant  variety  of  ulcerative  endocarditis  during 
the  period  of  the  acute  attack.  The  fact  of  the  recovery,  of  course, 
argues  strongly  in  favor  of  the  benign  form,  although  the  clinical 
symptoms  closely  simulate  those  of  the  graver  disease. 

As  to  whether  an  acute  endocarditis  will  be  simple  or  ulcerative 
may  depend  somewhat  upon  the  number  or  nature  of  the  bacteria 
transported  by  the  blood.  Yet  as  we  find  the  same  bacteria  in  both 
forms  of  disease,  this  position  is  not  wholly  tenable.  It  seems 
probable  that  the  particular  outcome  locally,  of  the  fixation  of  the 
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bacteria,  will  depend  more  u])on  their  virulence  than  any  other  one 
factor.  It  is  also  true  that  ulcerative  endocarditis  is  Uable  to  attack 
those  persons  suffering  from  exhausting  diseases  and  the  different 
cachexia.  In  some  cases  of  ulcerative  endocarditis  the  diagnosis 
is  based  mainly  on  the  septic  sjTiiptoms,  and  there  is  little  or  nothing 
in  the  local  examination  of  the  heart  which  mil  throw  light  on  the 
case.  On  the  other  hand,  a  suddenly  developed  cardiac  murmur, 
or  a  distinct  and  rapid  modification  of  one  already  existing  and 
showing  previous  valvular  disease,  will  have  great  importance  in 
diagnosis.  It  is  necessary,  therefore,  in  all  suspicious  cases,  to 
make  frequent  and  careful  examinations  of  the  heart,  and  to  note 
all  changes  of  rhythm  which  occur.  The  same  is  also  true  of  the 
timbre  of  the  murmur  which  may  change  at  any  time,  and  from 
being  harsh  and  loud  from  the  previous  lesion  may  become  soft 
and  blowing  by  reason  of  the  fresh  disease  which  has  developed. 
Combined  with  the  heart  symptoms  are  those  of  sepsis  and  embohsm. 
The  presence  of  fever  and  the  numerous  petechise  or  hemorrhages 
are  always  very  significant ;  these  symptoms  being  rarely  combined . 
in  ordinary  rheumatic  endocarditis,  sometimes  the  discovery  of 
some  evident  cause  of  the  septicaemia  will  bring  light  to  an  otherwise 
obscure  case.  Thus  a  foul  vaginal  discharge,  which  may  be  the 
result  of  an  abortion  in  which  the  neck  of  the  uterus  has  become 
abraded,  will  in  this  way  prove  satisfactory. 

While  chills,  fever,  and  sweating  point  to  septic  fever,  they  do 
not  fix  the  diagnosis  of  ulcerative  endocarditis,  and  this  must  be 
done  by  examination  of,  and  findings  in  the  heart,  or  else  by  the 
changes  due  to  emboli  in  the  organs.  Skin,  urine,  spleen  must  be 
frequently  examined  with  this  end  in  view.  When  other  means  fail 
to  establish  a  diagnosis,  an  examination  of  the  blood  should  be 
made.  It  is  claimed  that  in  most  infections  there  is  a  decided 
leukocytosis,  but  in  ulcerative  endocarditis  this  statement  is  not 
always  correct,  according  to  Neussen,  who  says  there  is  either  an 
absence  or  possible  decrease  of  leukocytosis.*  On  the  other  hand, 
Kelly  dwells  upon  the  importance  in  diagnosis  of  the  presence  of  a 
moderate  leukocytosis  of  the  polynuclear  variety.  The  latter  also 
insists  on  the  positive  result  of  bacterioscopy  of  the  blood.  Likewise 
he  attributes  much  value  to  the  fact  of  the  great  instability  of  heart 
action,  which  may  be  noted  in  a  very  brief  period.  Some  cases  of 
ulcerative  endocarditis  may  be  readily  mistaken  for  typhoid  fever. 
In  the  latter,  even  though  of  severe  type,  hemorrhages  in  the  skin 
are  very  rare.  Moreover,  we  have  earlier  enlargement  of  the  spleen, 
and  pronounced  abdominal  symptoms,  usually  like  tympanites, 
diarrhoea,  distention,  and  rose  spots.  In  all  doubtful  cases  we 
should  make  the  Widal  test,  and  sooner  or  later  we  expect  to  get 
it  in  typhoid  fever.    The  presence  of  this  test  would  also  help  to 

*  Baboock.    Diseases  of  the  Heart,  p.  181. 
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eliminate  acute  miliary  tuberculosis,  with  which  ulcerative  endo- 
carditis might  be  confounded.  Unfortunately,  the  Widal  test  is  not 
always  absolutely  reliable,  even  when  present,  to  determine  the 
differential  diagnosis.  One  such  instance  is  reported  by  Mathews 
and  Moir,*  where  the  Widal  test  was  positive,  thus  confusing  the 
diagnosis  with  one  of  typhoid  fever.  The  autopsy  showed  that  the 
disease  was  one  of  ulcerative  endocarditis.  Some  instances,  also, 
are  reported,  where  the  Widal  test  has  proved  negative.  In  other 
cases  there  has  been  a  positive  Widal  reaction,  and  with  different 
strains  from  one  in  twenty  to  one  in  two  hundred.  We  thus  perceive 
that  this  reaction  is  incapable  at  times  of  differentiating  between 
these  cases.f^  The  serum  reaction  in  the  differential  diagnosis 
may  be  misleading  in  other  instances,  notably  in  septicaemia  and 
acute  tuberculosis.  (Glynn.)  Acute  miliary  tuberculosis  may  be 
differentiated  frequently  by  the  presence  of  tubercle  bacilli  in  the 
sputum,  and  also  by  the  preponderance  of  chest  signs  over  those 
indicating  a  heart  lesion. |  I  have  had  one  case,  unfortunately,  of 
miliary  tuberculosis  of  the  lungs  under  my  care,  which  resulted 
fatally,  in  which  no  tubercle  bacilli  were  ever  found,  and  in  which 
the  chest  signs  were  changeable  and  uncertain  for  several  weeks. 
In  this  case  there  was  a  soft,  blowing  murmur  at  the  mitral  orifice. 
There  were,  however,  no  hemorrhages  of  the  skin,  and  no  manifest 
symptoms  pointing  to  emboli  in  the  viscera.  At  one  time  there  was 
slight  hsematuria,  which  made  me  somewhat  suspicious  of  the  renal 
condition.  In  a  few  days  this  cleared  up,  and  I  thought  it  was 
explained  by  renal  hypersemia,  due  to  the  febrile  nature  of  the 
disease.  The  recurring  chilly  sensations,  profuse  sweats,  and 
dyspnoea  may  occur  in  both  diseases.  The  loss  of  flesh  and  strength 
may  also  be  marked  in  both. 

The  temperature  chart  is  probably  more  irregular  and  different 
in  ulcerative  endocarditis.  Here  again  I  have  found  it  very  difficult 
at  times  to  pronounce  in  which  direction  I  was  carried  by  its  careful 
consideration.  As  a  rule  ulcerative  endocarditis  may  be  readily 
distinguished  from  malaria  by  the  discovery  of  the  plasmodium  in 
the  blood,  and  also  by  the  greater  irregularity  of  the  fever  and 
chills  which  presents  the  septic  type.  In  what  Osier  regards  as  a 
very  remarkable  sub-group  of  this  type,  the  fever  and  chills  may 
closely  simulate  regular  attacks  of  quotidian  or  tertian  ague.  In 
those  instances  where  there  has  been  a  previously  well-marked 
malarial  infection,  the  differential  diagnosis  would  become  addition- 
ally difficult.  Again,  and  despite  the  affirmation  of  distinguished 
observers  to  the  contrary,  I  have  met  with  undoubted  cases  of 
malaria,  as  I  believe,  in  which  no  malarial  organisms  have  ever  been 
found,  and  despite  careful  and  repeated  microscopic  examinations 
of  the  blood  by  skilled  observers. 

*  British  Medical  Journal,  June  22, 1899.  t  Lancet,  March  22, 1902. 

X  Thompson.    Practical  Medicine,  second  ed.,  p.  319. 
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Occasionally  chronic  endocarditis,  accompanied  by  a  fever 
resembling  that  of  typhoid  or  remittent  fever,  may  lead  to  con- 
fusion in  diagnosis.  In  these  instances,  however,  embolic  phenom- 
ena, septic  or  other,  are  not  found.  Moreover,  these  cases  are 
often  prolonged  for  several  months,  as  in  one  of  Bristow's,  cited  by 
Osier.  In  those  cases  accompanied  \N-ith  irregular  fever,  embolic 
phenomena  and  physical  evidences  of  recent  endocarditis  with 
cardiac  distress,  and  which  run  an  acute  course,  it  is  sometimes 
most  difficult  to  know  whether  ulcerative  endocarditis  is  present  or 
not.  If  the  case  goes  rapidly  to  a  fatal  termination,  as  it  often 
does,  and  we  obtain  an  autopsy,  of  course  the  nature  of  the  case 
can  be  positively  decided.  If,  on  the  other  hand,  the  fever,  restless- 
ness, cardiac  distress,  and  local  signs  of  heart  lesions  wholly  disappear, 
and  the  patient  recovers  entirely,  as  in  certain  recorded  instances 
of  gonorrhoeal  endocarditis  (Thayer  and  Lazear),  we  may  still 
retain,  perhaps,  reasonable  doubt  as  to  our  diagnosis. 

The  instances  which  are  reported  to  recover  are  the  less  acute 
forms,  and  have  usually  been  grafted  more  than  once  upon  old 
sclerotic  changes  of  the  cardiac  valves  and  orifices.  In  this  category 
I  should  be  inclined  to  put  some  of  the  gonorrhoeal  cases.  These, 
however,  as  we  know,  are  diagnosed  at  times  more  by  cardiac 
changes  than  by  septic  symptoms.*  The  mechanical  factor  in 
the  development  of  ulcerative  endocarditis  is  not  an  essential 
one,  inasmuch  as  the  fresh  endocarditis  does  not  always  arise 
at  the  site  of  the  old  endocarditis  if  the  latter  is  present.f  The 
distinction  Lenhartz  makes  between  chronic  septic  endocarditis  and 
malignant  rheumatic  endocarditis,  based  on  the  presence  in  the 
former  of  micro-organisms  commonly  producing  sepsis,  is  calletl 
in  question  by  Litten  on  the  ground  of  variability  of  bacteriological 
conditions,  and  he  states  that  no  distinction  can  be  made  on  this 
basis.    Stengel  finds  both  classifications  unsatisfactory.]: 

In  these  instances  much  importance  should  be  attached  to  the 
supposed  etiological  factor.  If  it  be  of  the  nature  of  articular 
rheumatism,  chorea,  or  scarlatina,  we  would  infer  that  we  had  to 
do  with  an  endocarditis  of  benign  type;  if,  on  the  other  hand,  we 
find  in  the  antecedents  some  pus  infection  or  focus  of  suppuration, 
puerj)eral  processes,  bone-disease,  etc.,  we  are  prone  to  beheve 
that  ulcerative  endocarditis  has  developed.  Again,  the  febrile  move- 
ment may  be  wholly  absent,  or  else  pursue  a  very  mild  and  regular 
course.  In  the  latter  case  it  is  probably  due  either  to  the  acute 
endocarditis  of  simple  type,  or  to  the  rheumatic  cause.  When  either 
one  gradually  subsides  the  fever  also  disappears. 

With  the  greatest  possible  care,  however,  on  the  part  of  the 
attending  physician,  the  diagnosis  of  ulcerative  endocarditis  may 
l>e  mistaken  or  overlooked,  so  frequently  do  the  symptoms  vary.§ 

•  AUbatt,  p.  882.  t  Lenhartz.    Gould's  Year  Book,  1903,  p.  182. 

X  Loc.  dt.  }  Thompaon,  p.  319. 
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Again,  as  I  have  pointed  out  already,  there  may  be  a  complete 
absence  of  recognizable  cardiac  signs  locally.  In  the  acute  classes 
resembling  cerebrospinal  fever,  blood  cultures  do  not  help  us  very 
much  to  make  an  accurate  differential  diagnosis.  If  the  spinal 
disease  be  of  tuberculous  nature,  puncture  of  the  spinal  membranes 
and  withdrawal  of  fluid  may  be  of  very  great  value  in  revealing  the 
presence  of  tubercle  bacilli.  In  the  non-tuberculous  variety,  whether 
it  has  become  suppurative  or  not,  we  may  find  the  same  organism 
that  is  discovered  in  ulcerative  endocarditis,  and  of  course  our 
doubts  are  in  that  case  not  solved  by  this  method  of  exploration. 

The  course  of  ulcerative  endocarditis  may  be  very  brief.  Indeed, 
it  may  be  a  very  acute  disease,  last  only  a  few  days,  and  then  ter- 
minate fatally.  Such  are  the  extreme  and  relatively  rare  instances. 
The  more  frequent  ones  are  those  where  the  disease  has  lasted 
several  weeks.  Its  progress  onward  and  downward  may  be  con- 
tinuous. On  the  other  hand  there  may  be  periods  of  relative 
improvement  followed  by  renewed  exacerbations.  The  patients 
seem  to  improve  for  a  time  and  subsequently  relapse  and  return 
to  the  hospital  in  a  worse  condition.  (Glynn.)  When  death 
actually  occurs  it  is  occasioned  by  the  progress  of  the  heart  disease, 
which  finally  causes  pronounced  asthenia.  Or  again  it  is  the  pro- 
longed general  sepsis  which  apparently  occasions  the  fatal  outcome. 
There  may  be  complicating  pulmonary  cedema  or  pneumonia,  and 
in  this  way  death  occurs  more  rapidly.  Sometimes  it  would  appear 
that  the  term  of  life  is  closed  essentially  by  reason  of  emboli  in 
different  organs — kidney,  spleen,  or  brain. 

An  interesting  case  is  reported  by  Babcock  (p.  173  et  seq.)  follow- 
ing an  attack  of  tonsillitis  which  after  five  months'  duration  ter- 
minated fatally.  In  this  case,  although  clearly  a  septic  one  from 
the  beginning,  the  pulse  persisted  at  about  the  same  rate  (105), 
and  there  was  a  fairly  continuous  temperature  with  slight  changes. 
There  was  present  marked  bulbous  enlargement  of  the  terminal 
phalanges  of  the  fingers  due  to  capillary  dilatation.  Unfortunately 
in  Babcock's  case  there  was  no  autopsy.  Credo's  ointment  and 
antistreptococcic  serum  were  employed,  with  the  results  perhaps  of 
increasing  strength  for  a  while,  and  occasioning  a  slight  reduction 
of  temperature.  The  occurrence  of  emboli  always  renders  the 
prognosis  more  serious.  In  addition  to  the  mere  mechanical  results 
of  these  emboli  in  the  different  viscera  we  observe  their  septic 
consequences,  which  contribute  to  the  speedy,  fatal  termination. 
Thus  we  find  single  or  multiple  septic  abscesses  in  the  spleen,  liver, 
kidneys,  and,  indeed,  throughout  the  body,  and  these  are  the 
evidences  of  general  infection  of  the  economy.  Of  course,  death  is 
the  inevitable  result,  almost,  of  such  a  condition. 

In  general  the  treatment  of  ulcerative  endocarditis  is  that  of  acute 
benign  endocarditis  with  even  greater  precautions  exercised  about 
preserving  the  strength  of  the  heart,  noting  that  independently  of 
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the  specially  destructive  tendencies  of  the  disease  to  the  cardiac 
valves  and  walls  and  the  formation  of  abscesses  locally  in  its 
structure  the  heart  muscle  is  more  likely  to  suffer  from  the  ejffects 
of  the  toxaemia  itself  than  in  the  relatively  benign  form  of  disease. 
The  treatment  may  be  regarded  therefore  as  essentially  symptomatic. 

To  combat  general  sepsis  we  should  rely  upon  large  and  repeated 
doses  of  alcohol  in  the  most  palatable  and  useful  form — i.  e.,  the 
best  old  brandy — alternating  it  with  best  champagne  now  and  then 
for  a  day  or  two.  The  employment  of  alcohol  in  septic  disease  and 
in  suflBcient  quantity  is  still  heartily  endorsed  by  many  eminent 
clinicians  and  despite  many  and  strong  arguments  made  use  of 
by  its  adversaries.  Carbonate  of  ammonia  is  also  possibly  a  useful 
adjunct  to  alcohol  for  a  little  while,  in  view  of  the  thrombotic  findings 
upon  the  cardiac  valves  which  some  autopsies  reveal  and  by  reason 
of  the  proofs  we  seem  to  have,  clinically,  of  its  action  in  lessening 
somewhat  the  tendency  to  such  deposits  or  formations.  The  late 
Dr.  Benjamin  Ward  Richardson  insists  forcibly  upon  this  view  as 
regards  certain  infectious  diseases,  notably  diphtheria,  and  I  have 
always  believed  \vith  much  reason.  I  am  satisfied,  however,  that 
carbonate  of  ammonia  is  far  more  depressing  even  than  alcohol  if 
too  long  continued,  and  particularly  in  large,  frequently  repeated 
doses  such  as  are  so  often  insisted  upon  in  clinical  text-books  of 
practice  of  medicine. 

To  abate  or  lessen  the  chills  and  the  fever  quinine  is  used  by 
some  with  the  idea  that  it  will  do  so  if  given  in  doses  of  5  to  10  grains 
three  or  more  times  daily.  With  our  improved  knowledge  of  the 
etiology  and  pathology  of  the  disease  such  a  view  seems  scarcely 
warranted.  And  when  we  think  of  the  cardiac  depression  which 
may  follow  such  doses,  demonstrated  many  years  ago  by  Binz,  I 
find  no  adequate  reasons  for  the  use  of  the  drug  after  this  manner. 
The  treatment  of  disease  then,  according  to  many,  is  practically 
that  of  septicaemia  (Osier),  and  except  the  measures  which  we 
should  rationally  employ  in  all  forms  of  endocarditis  even  the 
mildest. 

Are  there  therefore  no  known  measures  which  have  any  curative 
influence  upon  the  march  and  termination  of  the  disease  itself? 
Dreschfeld  speaks  of  having  been  useful  by  means  of  a  combination 
of  quinine  and  arsenic  in  3  cases,  2  of  which  he  reports.^  In 
neither  case,  however,  did  recovery  take  place.  Perhaps  the  prog- 
nosis of  ulcerative  endocarditis  may  become  more  hopeful  with  our 
improved  forms  of  treatment;  more  so  even  than  that  of  the  cases 
of  endocarditis  which  are  regarded  as  relatively  and  less  immediately 
dangerous. 

With  the  progress  of  serotherapy  and  of  intravenous  medication 
this  statement  has  become  especially  true  during  the  past  year. 
This  progress  is  due  to  researches  of  pathologists  who,  like  Po}Titon 
and  Paine,  have  pointed  out  the  parasitic  nature  of  the  disease. 
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Besides,  several  histories  have  been  reported  pointing  to  the  favor- 
able outcome  of  the  disease  through  medication.  Occasionally 
recovery  may  be  expected.  Clinical  reports  bear  evidence  of  this, 
and  besides  it  is  more  than  justified  by  the  results  from  autopsies. 

The  treatment  of  the  disease  has  now  definitely  in  view  the 
killing  of  the  germs.  Two  methods  of  medication  have  been  tried 
— i.  e.,  the  sera  and  the  mineral  germicides.  They  may  be  admin- 
istered either  internally  by  mouth  or  rectum,  subcutaneously  or 
intravenously.  Later  all  three  methods  may  be  combined  at  the 
same  time  to  hasten  the  cure. 

As  to  the  relative  value  of  these  remedies  it  is  impossible  to  state 
at  present.  But  each  day  seems  to  show  how  important  has  become 
the  interactions  between  living  and  inorganic  matter.  In  this  line 
notably  are  the  effects  of  radium  on  the  tissues.  The  promulgation 
of  the  catalytic  action  of  sera  and  albuminized  metals  is  also  related 
to  our  ignorance,  but  presuming  this  theory  to  be  correct  it  would 
prove  how  useful  the  direct  application  of  remedies  may  be  to  the 
cure  of  disease.  An  effort  has  been  made  to  introduce  antiseptic 
remedies  in  sufficient  quantity  into  the  system  to  exert  at  least  a 
modifying  influence  upon  the  sepsis.  (Babcock.)  Among  these  the 
sulphocarbolate  of  soda  in  one-half  drachm  doses  has  been  used 
by  Sansom,  and  with  such  good  effect  that  one  patient  was  enabled 
to  leave  the  hospital  and  remain  away  ten  months  before  a  fresh 
attack  occurred.  To  the  latter,  however,  she  succumbed,  and  the 
autopsy  justified  the  accuracy  of  the  diagnosis  by  revealing  cardiac 
valves  permeated  with  micrococci. 

Of  course  if  antiseptic  medication  is  to  be  of  real  service  it  must 
be  employed  in  sufficient  amount  to  affect  the  system  thoroughly, 
and  be  continued  for  a  considerable  period.  And  here  resides  the 
danger  with  which  we  are  all  familiar,  to-day  more  than  ever,  that 
in  our  efforts  to  destroy  or  neutralize  micro-organisms  and  their 
toxins  so  pernicious  to  the  economy,  we  may  occasion  great  harm 
to  the  composition  of  the  blood  which  would  more  than  counter- 
balance any  beneficial  results  from  the  use  of  antiseptic  medication. 
This  is  especially  true  if  we  employ  the  hypodermic  method.  In 
illustration  I  would  refer  to  the  brilliant  work  of  Barrows  in  the 
treatment  of  puerperal  septicaemia,  who  at  first  seemed  to  have 
achieved  a  very  remarkable  triumph. 

According  to  the  latest  laboratory  experiments  of  J.  M.  Fortescue 
Brickdale,^^  injection  of  antiseptics  produce  no  favorable  results. 
This  experience  is  corroborated  by  W.  H.  Park  and  W.  A.  Payne,^' 
who  state  that  in  their  judgment  the  use  of  plain  salt  and  water 
intravenously  will  be  found  equally  useful  and  less  dangerous 
than  diluted  formalin  injections. 

On  the  other  hand  the  use,  clinically,  of  intravenous  injections 
of  antiseptics  by  Netter,^^  Maguire,  Landerer,  and  Ewart,  has  been 
at   times   distinctly   favorable.      Further,  Klotz   narrates   a   case 
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resulting  successfully,  in  which  colloidal  silver  was  used  liypo- 
dermically.  After  two  injections  there  were  rigors  and  no  improve- 
ment; but  after  the  third  there  was  rapid  decrease  of  fever  and 
ultimate  recovery .^'^ 

As  Ewart  remarks,  forcibly,  too  rigid  adherence  should  not  be 
directed  toward  mere  "germicidal  potency"  as  a  test  for  practical 
utility.  It  may  be  that  intravascular  antisepsis  will  prove  delusory, 
but  over  and  beyond  is  the  great  subject  of  intravenous  medication 
which  must  remain  as  a  very  valuable  aid  to  our  methods  of  treat- 
ment. Inasmuch  as  the  action  of  the  antiseptic  injections  is  not 
bactericidal,  some  other  explanation  must  be  given  of  their  power 
for  good-  According  to  Netter  this  resides  in  a  catalytic  action 
much  resembling  the  action  of  ferments,  and  depends  upon  a 
mysterious  power  of  matter.  In  the  discussion  of  Dr.  Barrows' 
paper  the  majority  seem  to  preserve  an  open  mind  as  to  the  desir- 
ability of  the  treatment  in  any  extensive  way.^' 

O'Brien*"  has  pointed  out  some  of  the  dangers  resulting  from 
intravenous  injections — i.  e.,  rigors,  collapse,  and  respiratory 
embarrassment.  In  one  case  sudden  death  followed.  As  there  was 
no  autopsy  a  definite  explanation  could  not  be  given.  It  is  important 
to  note  that  those  who  make  use  of  these  injections  should  be  pre- 
pared to  deal  with  sudden  emergencies  which  may  arise. 

No  doubt  there  is  some  comfort  to  be  taken,  as  Babcock  would 
have  us  believe,  apparently,  from  the  neutrahzation  of  the  toxins 
found  in  the  intestinal  tract  during  the  course  of  ulcerative  endo- 
carditis, and  which  doubtless,  unless  properly  neutralized,  tend  to 
aggravate  the  original  disease  and  prevent  recovery.  Among  these 
so-called  antiseptics  used  to  modify  favorably  autointoxications 
from  the  intestinal  tract,  there  are  only  a  few  in  which  I  have  at 
present  even  limited  confidence.  The  best  and  least  harmful  which 
I  have  tried  are  small,  repeated  doses  of  beechwood  creosote,  the 
salts  of  bismuth,  and  wood  charcoal.  In  a  paper  read  before  the 
New  York  Clinical  Society  about  two  years  ago  I  directed  attention 
in  this  connection  to  these  drugs,  and  spoke  favorably  of  their  use 
as  compared  to  others  I  had  tried. 

Up  to  the  time  of  writing  a  certain  number  of  cases  have  been 
treated  by  the  antistreptococcic  serum,  and  with  more  or  less 
success.  There  is  a  certain  degree  of  reason  in  the  use  of  this 
serum,  because  it  appears  to  be  useful  in  other  septic  cases — 
notably  puerperal  septicaemia.  It  is  also  reasonable  to  employ  it 
because  streptococci  are  undoubtedly  among  the  organisms  which 
appear  frequently  infiltrated,  as  it  were,  in  the  cardiac  valves  at 
the  autopsy  of  these  cases.  The  serum  itself,  properly  employed, 
does  not  cause  injury  to  the  patient,  and  again  we  find  in  the  anti- 
toxin treatment  of  diphtheria  an  analogy  which  makes  us  somewhat 
hopeful  of  this  other  new  treatment.  The  outlook  seems  to  be, 
therefore,  that  pathological  sera  will  probably  be  more  and  more 
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used.  Antitoxins  and  immunizing  sera  have,  indeed,  more  than  one 
action,  and,  it  lias  been  demonstrate*!,  may  be  useful  in  distinct 
diseases.  The  explanation  of  their  effects  may  reside  in  a  catalytic 
action  not  dissimilar  to  that  of  the  albuminates  of  the  metals. 
The  intravenous  route  is  the  one  now  preferable  for  serotherapy, 
especially  in  the  severer  cases,  and  when  subcutaneous  injections 
have  proved  ineffective.  "^I'o  the  former  injections,  despite  dis- 
advantages and  dangers,  we  should  recur  hopefully. 

Sir  Douglas  Powell  reports  three  successful  cases  from  the  use 
of  antistreptococcic  serum,  and  emphasizes  the  fact  that  if  it  were 
employed  earlier  in  the  disease,  and  before  a  general  dissemination 
of  it  in  different  organs  had  taken  place,  our  results  would  be  better. 
He  also  considers  that  in  its  use  we  must  not  expect  benefit  where 
organisms  of  another  order,  like  pneumococci  or  gonococci,  are 
present,  but  be  hopeful  and  limit  its  use  to  those  cases  in  which 
streptococci  or  staphylococci  have  been  causative.  If  there  be 
anywhere  a  purulent  focus  which  surgery  can  reach  it  must  be 
promptly  dealt  with  and  suppressed  if  ])ossible.  Otherwise  we  should 
expect  continual  accessions  from  this  source  of  the  toxic  organisms 
whose  influence  we  wish  to  combat.  Hence,  the  employment  of 
the  antistreptococcic  serum  must  remain  useless.  On  the  other 
hand,  if  the  supply  of  toxic- bearing  bacteria  is  stopped,  and  even 
though  many  of  those  already  in  the  blood  may  be  other  than 
streptococci,  this  serum  may  prove  very  beneficial. 

To  obtain  our  best,  most  hopeful  results  treatment  shoukl  be 
begun  at  an  early  date,  or  so  soon  as  the  diagnosis  approaches  a 
high  degree  of  probability.  There  are,  moreover,  evident  grades 
in  the  malignancy  of  different  cases  of  ulcerative  endocarditis,  and 
it  is  impossible  at  first  to  pronounce  as  to  the  })recise  future  course 
of  a  given  case  of  the  disease.  The  reported  cases  of  improvement 
and  recovery  under  more  than  one  sort  of  treatment  makes  this 
fact  very  clear.  Again,  we  should  be  encouraged  from  this  stand- 
point to  begin  early  treatment  with  the  serum.  It  is  always  judicious 
and  advisable  also,  to  take  blood  in  a  doubtful  case  for  the  purpose 
of  culture  inoculation  and  other  experiment,  even  though  no  profit- 
able determination  can  always  be  made  so  as  to  fix,  if  possible,  the 
cause  of  the  disease.  (Gibson,  quoted  by  Babcock.)  Great  care 
must  be  taken  that  the  blood  obtained  for  bacteriological  exami- 
nation should  not  be  contaminated.  The  staphylococcus  albus,  if 
found,  is  due  to  contamination,  and  is  not  the  specific  cause  of  the 
disease.  The  micro-organism  which  is  most  frequently  found  by 
cultivating  the  blood  is  the  micrococcus  pyogenes.  It  has  been 
obtained  in  many  cases  of  ulcerative  endocarditis.  If  a  patient 
with  some  valvular  disease  has  irregular  temperature,  is  anaemic, 
and  streptococci  are  obtained  from  cultivation  of  the  blood,  a 
diagnosis  of  ulcerative  endocarditis  should  be  made,  and  the  indi- 
cation is  to  inject  antistre})tococcic  serum.     Blood    examination 
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should  not  be  considered  infallible  as  an  aid  to  diagnosis  and  prog- 
nosis. As  Bryant"  writes  in  corroboration  of  Ewing's  statement: 
"The  examination  having  been  performed,  its  results  are  to  be 
interpreted  only  in  the  light  of  the  fullest  possible  clinical  informa- 
tion." 

It  would  appear  that  ulcerative  endocarditis  of  pneumococcic 
origin  offers  little  hope  for  any  beneficial  result  from  this  treatment. 
Let  us  hope  that  the  day  is  not  far  distant  when  a  suitable  serum 
will  be  available  for  every  kind  of  septic  jX)isoning,  no  matter  what 
the  precise  efficient  bacterial  cause  may  be.  The  modern  researches 
of  the  Klemperer  brothers  and  others  give  us  renewed  trust  that  our 
wishes  may  soon  be  reahzed.  (Babcock.)  From  3  cases  reported 
bv  Babcock  he  is  evidently  disposed  to  make  use  of  the  antistrepto- 
coccic serum  in  any  future  cases  he  may  see,  even  though  the  diag- 
nosis may  be  somewhat  doubtful,  and  provided  other  treatment  has 
been  used  in  vain.  He  remarks  T\ith  justifiable  emphasis:  "Such 
cases  are  so  desperate  and  the  prospect  of  recovery  so  slight  that 
I  believe  one  is  justified  in  resorting  to  whatever  affords  even  a 
chance  of  benefit ;  and  if  an  old  preparation  is  employed  there  is  not 
much  danger  of  producing  erythema  or  articular  inflammation,  and 
the  remedy  cannot  prove  more  harmful  than  the  disease  itself, 
unchecked."*  Successful  results  in  the  use  of  antistreptococcic 
serum  in  the  treatment  of  ulcerative  endocarditis  have  been  reported 
by  Sainsbury  and  by  Pearce,*^  another  also  by  Clarke.*^  The 
following  case  reported  by  Bryant**  appears  to  me  very  convincing: 
"A  boy,  aged  fifteen  years,  was  admitted  to  the  hospital  suffering 
from  mitral  disease.  He  had  had  several  attacks  of  rheumatism. 
His  temperature  was  varied  and  running  an  irregidar  course,  ranging 
lietween  98°  and  101.5°  F.  AMien  he  first  came  under  my  care  he 
had  been  in  the  hospital  for  nearly  two  months,  and  during  the 
whole  of  the  time  his  temperature  had  been  raised  and  he  had  not 
had  any  manifestations  of  rheumatism  or  of  tonsillitis.  A  bacterio- 
logical examination  of  the  blood  showed  the  presence  of  strepto- 
cocci in  pure  culture.  A  few  days  afterward  the  temperature 
dropped  to  normal  and  remained  normal.  A  subsequent  bacterio- 
logical examination  of  the  blood  was  negative.  I  considered  this 
boy  was  suffering  from  infective  endocarditis,  that  the  acute  process 
had  subsided,  and  the  streptococci  died  out." 

In  some  cases  of  ulcerative  endocarditis  treated  with  antistrep- 
tococcic serum,  while  temporary  benefit  may  result  from  its  use, 
the  result  ultimately  has  l)een  fatal.  An  instance  of  this  kind  is 
described  by  II.  M.  (  ooper.f  In  this,  as  in  other  cases,  it  was 
thought  if  the  serum  treatment  had  l)een  instituted  earlier  a  sue- 
cesful  result  might  have  been  obtained.  Per  contra,  as  regards  the 
matter  of  the  innocuousness  of  these  injections,  the  following  cases 
are  interesting  and  imjwrtant.     B.  M.  H.  Rogers*^  used  five  injec- 

•  Loc.  cit.,  p.  797.  t  British  Medical  Joomal,  May  10, 1902. 
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tions  of  10  c.c.  each  of  antistreptococcic  serum  in  a  case  of  ulcerative 
endocarditis,  in  which  pure  cuhures  of  streptococcus  had  been 
obtained  from  the  blood.  The  injections  caused  violent  pain,  were 
without  effect,  and  death  occurred.  Post-mortem  cultures  yielded 
streptococci.  J.  H.  Abram*^  reports  another  case  treated  in  a 
similar  manner  after  streptococci  had  also  been  found  in  the  blood. 
The  case  was  fatal;  but  it  was  found  after  death  that  the  strepto- 
cocci had  disappeared.  The  serum  is  believed  to  have  caused  this 
disappearance. 

Cyril  Ogle^^  indicates  the  value  of  antistreptococcic  serum  in 
cases  in  which  the  symptoms  during  life,  or  the  post-mortem 
findings,  showed  ulcerative  endocarditis.  Of  course,  the  cases  are 
not  favorable  ones  in  view  of  the  constant  passage  of  the  blood 
current  over  the  surface  of  the  affected  organ — i.  e.,  the  heart. 
Still,  recovery  is  not  incompatible  with  this  grave  infection  when 
thus  treated.  In  Dr.  Ogle's  table  the  successes  amount  to  31.5  per 
cent. ;  in  Sir  Douglas  Powell's  tables,  to  25  per  cent/^  On  the  other 
hand,  Nathan  Raw  used  antistreptococcic  serum  in  5  cases  without 
any  beneficial  results.  And  Glynn  reports  no  information  of  an 
encouraging  nature  from  Liverpool  hospitals,  and  without  success 
in  3  of  his  own  cases.  I  find  1  successful  case  reported  by  Moritz,*^ 
in  which  anti staphylococcic  serum  was  employed.  Six  injections  of 
5  c.c.  were  sufficient  to  dissipate  the  acute  symptoms.  When  they 
were  begun  the  patient  had  been  ill  during  two  months.  In  two 
weeks  of  treatment  the  temperature  was  normal.  Six  weeks  later 
a  heart  murmur  was  present  and  the  pulse  was  rapid.  Still  the  man 
remained  in  good  condition.^"  Other  methods  of  treatment  have 
also  been  followed  by  reported  cures.  One  by  Coleman  which 
followed  vaccination.  Another  from  Hepburn  in  which  the  treat- 
ment was  entirely  symptomatic.  In  one  instance  the  aortic  murmur 
disappeared  during  convalescence.  The  treatment  was  by  the  Brand 
method  and  unguentum  Cred^.^^  RousselP  reports  three  recoveries. 
Another  recovery  of  gonorrhceal  endocarditis  is  from  a  paper  of 
Lenhartz.* 

The  employment  of  yeast  in  the  treatment  of  ulcerative  endo- 
carditis is  referred  to  by  Sir  Douglas  Powell,  and  1  successful  case 
out  of  5  is  reported  by  him.  In  the  other  case  there  was  no  appre- 
ciably good  result.  In  one  other  instance  where  nuclein  was  em- 
ployed there  was  a  decided  lowering  of  temperature.  The  remedy 
was  employed  subcutaneously.  If  yeast  has  any  remedial  value  it 
is  probably  due  to  the  nuclein  or  nucleinic  acid  it  contains,  as 
instanced  by  Vaughn.  The  latter  may  be  used  by  mouth,  rectum, 
or  hypodermically,  according  to  the  strength  and  kind  of  prepa- 
ration made  use  of.  It  would  seem  as  though  the  curative  action 
of  the  nuclein  was  essentially  due  to  its  power  of  increasing  poly- 
nuclear  white  cells.      These,  as  we  know,  are  frequently  more 

*  Loc.  cit. 


ROBINSON:    ULCERATIVE   ENDOCARDITIS.  643 

numerous  in  ulcerative  endocarditis,  and  the  germicidal  properties 
of  nuclein  are  explained  by  their  additionally  increased  number. 
Many  favorable  reports,  according  to  Babcock,  have  been  made 
about  the  value  of  yeast-nuclein  in  the  treatment  of  divers  pus 
infections.  And  in  view  of  these  statements  he  was  encouraged  to 
give  it  a  trial  in  a  case  of  acute  endocarditis  complicating  a  follicular 
tonsillitis,  possibly  of  rheumatic  origin.  During  the  period  the 
remedy  was  taken  the  fever  slowly  abated.  Despite  'this  fact, 
however,  the  case  terminated  fatally.  Latterly,  Duckworth  reports, 
in  the  Section  of  Medicine  of  the  Fourteenth  International  Medical 
Congress  (■Madrid,  April  25,  1903),  a  case  of  probable  ulcerative 
endocarditis  in  which  a  treatment  with  fresh  yeast  and  antistrepto- 
coccic serum  hypodermically  was  employed  without  appreciable 
benefit.  Subsequently,  however,  a  cure  was  apparently  effected  by 
repeated  injections  per  rectum  of  a  mixed  antistreptococcic  serum, 
10  c.c.  being  the  dose  employed.*  "This  case  may  be  taken," 
writes  Duckworth,  "to  illustrate  the  effects  of  a  specially  virulent 
quaUty  or  variety  of  the  specific  infecting  microbe  which  commonly 
induces  ordinary  rheumatic  symptoms,  and  may  add  support  to  the 
view  of  Poynton  and  Paine  that  infective  endocarditis  may  some- 
times be  a  primary  affection  due  to  a  virulent  form  of  the  peccant 
matter  of  rheumatism." 

If  all  endocarditis  should  be  properly  regarded  as  infective,  it 
is  indicated  to  find  our  remedial  agent  among  the  class  of  anti- 
septic remedies.  The  most  available  and  least  objectionable  is  the 
one  to  make  trial  of.  Amidst  the  rapidly  increasing  number  of 
this  class  of  remedies  one  will  be  ultimately  found  that  is  decidedly 
curative  in  many  instances.  Of  course,  in  making  use  of  the  anti- 
septic remedy  so  as  to  influence  the  entire  mass  of  blood  and  prevent 
the  infection  from  being  carried  to  and  localized  upon  the  endo- 
cardium, we  should  avoid  strictly  emplo}ing  remedies  which 
threaten  the  general  health.  At  present,  moreover,  we  make  use 
of  such  remedies  mainly  in  the  treatment  of  the  supposed  virulent 
cases,  and  usually  at  a  later  stage  of  the  disease  when  the  outcome 
is  almost  surely  fatal.  In  the  far  larger  class  of  benign  cases  of 
endocarditis,  and  hence  the  more  important  ones,  their  progress  is 
often  not  stayed  by  this  or  any  other  careful  treatment  soon  enough. 
The  result  is  they  continue  their  onward  insidious  and  disastrous 
march.  If  these  cases  were  treated  in  the  beginning  by  judiciously 
selected  antiseptic  remedies,  it  is  to  he  hoped  that  eventually  we 
should  have  fewer  ca.ses  of  both  sorts,  and  mainly,  I  believe  with 
Ewart,"  of  the  ulcerative  forms.  Further,  we  should  not  be  obliged 
to  admit,  as  it  seems  to  me,  with  the  writer  of  the  latest  and  most 
valuable  treatise  on  diseases  of  the  heart,  "that  the  most  the  physician 

*  Lancet,  May  i»,  1903,  pp.  1268, 1269;  and  Boston  Medical  and  Surgical  Journal.  August  29, 
1903,  p.  238. 
t  Britisii  Medical  Journal,  May  23, 1903,  p.  1195. 
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can  do  in  the  treatment  of  acute  endocarditis  is  to  aid  nature  by 
helping  to  maintain  the  vital  powers  that  lie  in  nature's  way."^* 
Let  us  remember  that  recovery  in  an  apparently  desperate  case  is 
possible,  and  the  future  may  bring  improved  methods  both  of 
serum  and  antiseptic  treatment. 

It  may  be  v^ell  to  add  that  the  latest  experiments  upon  animals 
seems  to  prove  that  the  Aronson  antistreptococcic  serum  is  superior 
to  the  others,  notably  those  of  Marmorek  and  of  Tavel.  It  is 
apparent,  also,  that  to  obtain  the  best  curative  effects  the  serum 
should  be  given  intravenously.  Also,  treatment  according  to  this 
method  should  be  continued  well  into  the  period  of  convalescence, 
inasmuch  as  death  occurs  sometimes  when  all  danger  seems  to  have 
passed. 

Finally,  I  would  again  insist  upon  the  primary  importance  in  all 
cases  of  beginning  the  use  of  the  serum  at  an  earlier  date  than 
hitherto  has  usually  been  done.  Sometimes,  not  to  say  frequently, 
it  has  been  employed  when  all  curative  methods  must  prove  futile, 
as  the  economy  is  unable  to  respond  favorably  to  that  as  to  all 
other  medication.  Moreover,  whenever  the  infection  has  lasted 
more  than  a  very  brief  period  much  larger  doses  of  serum  are 
rendered  necessary  to  produce  similar  curative  effects.  I  shall  not 
attempt  to  explain  how  the  serum  acts.  Nor,  indeed,  is  it  positively 
known.  Certainly  it  has  no  appreciable  effect  upon  the  growth  of 
cocci  in  the  culture  tube,  and  it  appears  in  final  analysis  merely, 
so  far  as  our  knowledge  now  extends,  to  diminish  virulence,  "for 
cocci  which  have  been  left  for  some  time  under  the  influence  of  the 
serum  will  no  longer  bring  about  haemolysis. "^^  The  latest  pap'er 
on  the  use  of  "antistreptococcic  serum  in  the  treatment  of  inflam- 
matory rheumatism  and  other  diseases"  is  to  my  mind  very  encour- 
aging. It  shows  conclusively  it  is  most  efficient  when  given  early 
in  infectious  disease;  also,  that  it  is  useful  in  diylococcic  infection. 
In  Dr.  G.  H.  Sherman's^"  cases  "none  of  the  patients  developed 
heart  complications,  and  complete  recovery  took  place  in  a  com- 
paratively short  time."  This  statement  contradicts  that  of  Osier — 
i.  e.,  "We  know  no  measures  by  which  in  rheumatism  the  onset  of 
endocarditis  can  be  prevented."* 

Bibliography. 

1.  Medical  News,  March  21, 1885. 

2.  London  Lancet,  March  25,  and  April  2  and  9,  1898. 

3.  Loc.  cit.,  April,  1903,  p.  1153. 

4.  Practice  of  Medicine,  4th  ed.,  p.  699. 

5.  Loc.  cit.,  p.  700. 

6.  Progressive  Medicine,  September  1903,  p.  79. 

7.  Practice  of  Medicine,  6th  ed.,  p.  595. 

8.-  C.  S.  Bull. .  Medical  Record,  December  20,  1902. 
9.  Johns  Hopkins  Hospital  Bulletin,  October,  1902. 
10.  Progressive  .Medicine  ;  also  Deut.  med.  Woch.,  May  22  and  29,  1902. 

*  Vide  tifth  edition,  1903,  p.  705. 


ROBINSON:    ULCERATIVE    ENDOCARDITIS.  645 

11.  To  show  the  extreme  rarity,  even  with  typhoid  fever,  I  would  cite  Dr.  Osier's  medical 
clinic  at  the  Johns  Hopkins  Hospital,  where  there  never  has  been  a  case  >  written  communi- 
cation from  Dr.  W.  S.  Thayer,  December  10,  1903).  Very  probable  eases,  in  view  of  the  symp- 
toms during  life,  are  occasionally  met  with.  Even  in  fatal  cases  with  characteristic  symptoms, 
where  no  autopsy  is  obtained,  doubt  as  to  diagnosis  may  be  urged,  although  in  one  of  Dr. 
Thayer's  cases  such  doubt  would  hardly  be  justified. 

12.  Wells  «ays  this  complication  is  very  frequent. 

13.  The  American  Journal  of  the  Medical  Sciences,  January,  1901,  p.  53. 

14.  Austen.    Johns  Hopkins  Bulletin,  1899,  p.  104. 

15.  American  Medicine,  October  17, 1903,  p.  627. 

16.  Journal  of  Experimental  Medicine,  1899,  p.  521. 

17.  Journal  of  the  American  Medical  Association,  August  19, 1900. 

18.  Progressive  Medicine,  September,  1903. 

19.  Gould.    American  Year  Book  of  Medicine  and  Surgery,  1903,  p.  752. 

20.  Progressive  Medicine,  September,  1902,  p.  128. 

21.  Allbutt's  System  of  Medicine,  vol.  vi.  p.  876. 

22.  Practice  of  Medicine,  4th  ed.,  p.  701. 

23.  The  T^etations  themselves,  although  unrecognized  during  life,  may  have  been  present 
for  a  long  while,  as  shown  by  autopsy. 

24.  Dessy.    Boston  Medical  and  Surgical  Journal,  September  1, 1898. 

25.  Journal  of  Experimental  Medicine,  January,  1899. 

26.  Rev.  mens,  des  mal.  de  I'enfance,  December,  1898. 

27.  Diseases  of  Infancy  and  Childhood.  2d  ed.  p.  622. 

28.  The  exceptions  to  this  rule  would  appear  to  be  cases  of  gonorrhoeal  origin  where  the 
right  heart  is  frequently  involved  (Thayer  and  Lazear). 

29.  Semaine  mod.,  January  21, 1900. 

30.  Practitioner,  November,  1898. 

31.  Medical  News,  July  23,  1898. 

32.  The  duration  in  the  fatal  cases  is  only  a  few  days  or  weeks,  but  in  those  that  recover  it  is 
usually  much  more  prolonged. 

33.  According  to  MacFarland  there  was  in  4000  cases  only  4  per  cent,  of  error  (Babcock,  p. 
182).  If  after  sixth  day  of  illness  test  is  negative,  typhoid  fever  may  be  properly  excluded 
(Allbutt,  foot-note). 

34.  Allbutt's  System  of  Medicine,  vol.  vi.  p.  884. 

35.  Lancet,  January  10, 1903. 

36.  Medical  News,  April  4, 1903. 

37.  Bull,  et  mem.  de  la  Soc.  des  hop.  de  Paris,  December  18, 1902,  et  seq. 

38.  Progressive  Medicine,  September,  1903,  p.  81. 

39.  New  York  Medical  Journal,  January  31, 1903. 

40.  Lancet,  October  11,  1902. 

41.  Ibid.,  February  7,  1903,  p.  364. 

42.  Allbutt's  System  of  Medicine.    Loc.  cit.,  p.  885. 

43.  Lancet,  July  21,  1900. 

44.  Ibid.,  February  7,  1903,  p.  364. 

45.  Ibid.,  June  10, 1899. 

46.  Ibid.,  February  25,  1899. 

47.  Ibid.,  March  14,  1903. 

48.  Ibid.,  April  25,  1903,  p.  1153. 

49.  Serum  theraple  bei  Endocarditis  Maligna,  St.  Petereburger  medicinische  Wochenschrift, 
1898. 

50;  In  Moritz's  case  the  diagnosis  of  the  organism  present  had  not  been  confirmed  previously 
by  a  blood  examination,  although  the  evidence  of  implication  of  the  valves  seems  to  have  been 
certfiin  (Lancet,  March  14. 1903,  p.  723). 

51.  Philadelphia  Medical  Journal,  January  12,  1901. 

52.  Ibid.,  February  23, 1901. 

63.  Progressive  Medicine,  September,  1902,  p.  112. 
W.  Babcock,  p.  198. 

55.  Medical  News,  September  5, 1903,  p.  462. 

56.  American  Medicine,  October  17,  1903,  p.  633. 

Note.— Owing  to  the  length  of  this  paper,  I  am  obliged  to  omit  the  histories  of  my  cases. 

In  Bulletin  of  the  Ayer  Clinical  Laborator>-  of  the  Pennsylvania  Hospital,  October,  1903,  a 
unique  case  is  reported  of  ulcerative  endocarditis  caused  by  Weichselbaum's  meningococcus. 


646  kaufmann:  gastrosuccorriicea. 


REMARKS   ON   GASTROSUCCORRHCEA  AND  TETANIC 
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ULCER  OF  THE  STOMACH/ 
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Ever  since  analyses  of  gastric  contents  have  been  made  in  order 
to  study  the  function  of  the  stomach  and  its  disturbances  mistakes 
have  been  made  chiefly  in  two  directions :  certain  functional  dis- 
turbances which  are  really  only  symptoms  have  been  stamped  as 
diseases,  and  in  explaining  certain  conditions  too  much  stress  has 
been  laid  upon  secretory  disturbances,  the  importance  of  motor 
disorders  being  underestimated.  This  applies  also  to  the  picture 
described  as  gastrosuccorrhoea.  Although  much  has  been  written 
about  this  symptom-complex,  there  is  still  a  great  deal  of  confusion 
in  regard  to  its  correct  interpretation,  and  it  is  therefore  justifiable 
to  consider  once  more  whether  this  picture  ought  to  be  taken  as  ah 
independent  disease. 

Reichmann  was  the  first  to  apply  the  name  "gastrosuccorrhoea" 
to  a  set  of  symptoms  which  are  chiefly  characterized  by  the  presence 
in  the  fasting  stomach  of  a  fluid  possessing  all  the  chemical  and 
physiological  properties  of  gastric  juice.  The  patients,  who  are 
generally  emaciated,  complain  of  pyrosis,  eructation,  and  vomiting 
of  highly  acid  matter,  and  suffer  a  great  deal  from  gastric  pains 
coming  on  after  meals  and  during  the  night.  Examinations  of  the 
stomach  contents  after  test  meals  show  hyperacidity  and  impaired 
digestion  of  starches.  In  the  urine  there  is  often  a  diminution,  and 
sometimes  even  a  total  absence,  of  chlorides.  In  Reichmann's 
opinion  the  characteristic  feature  of  this  condition  is  the  continual 
flow  of  gastric  juice,  not  only  after  meals  and  during  the  process  of 
digestion,  but  also  during  the  intervals  when  the  stomach  of  a  normal 
individual  should  be  empty. 

Reichmann's  publication  aroused  an  extensive  and  lively  dis- 
cussion of  the  questions:  Is  gastrosuccorrhsea,  as  its  name  indi- 
cates, really  a  primary  secretory  disturbance,  or  is  the  accumulation 
of  secretion  in  the  fasting  stomach  the  result  of  a  motor  insufficiency  ? 
Is  gastrosuccorrhoea  a  disease  jper  se,  or  is  it  merely  a  peculiar  com- 
bination of  symptoms  which  accompany  other  already  well-known 
pathological  conditions  ?  A  consensus  of  opinion  on  these  questions 
has  not  as  yet  been  reached. 

There  are  two  varieties  of  gastrosuccorrhoea — the  periodic  and 
the  xihronic.  In  the  'periodic  form  we  have  to  deal  with  attacks  of 
vomiting  of  gastric  juice,  coming  on  spasmodically  and  lasting  from 

1  Read  before  the  German  Medical  Society  of  the  City  of  New  York,  April  8, 1902. 
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a  few  hours  to  several  days.  The  condition  has  been  attributed  to 
a  morbid  overactivity  of  the  secretor}^  nen^es  of  the  stomach,  which 
is  regarded  as  a  neurosis  by  itself,  as  a  symptom  accompanying 
hysteria  or  neurasthenia,  or  as  a  symptom  occurring  in  the  form  of 
gastric  crises  Jn  tabes  and  other  spinal  diseases.  The  remaining 
symptoms  occurring  with  such  attacks,  pyrosis,  headache,  gastric 
pains,  and  vomiting,  are  classed  as  secondary  manifestations.  The 
same  attacks  have,  however,  been  described  by  a  number  of  other 
writers  under  different  titles,  the  name  depending  upon  the  symp- 
tom regarded  as  being  the  most  important.  Thus,  Leyden  refers 
to  them  as  "periodic  vomiting;"  Struebing  classes  them  with  dis- 
orders which  he  designates  as  "angioneurotic  oedema;"  Rossbach, 
who  considers  the  increased  secretion  of  hydrochloric  acid  as  the 
chief  factor  in  the  condition,  calls  them  "gastroxynsis."  They  are 
also  found  in  descriptions  of  nervous  diseases.  ^lobius,  for  example, 
associates  them  with  migraine.  I  shall  not  further  discuss  this  group 
of  cases  of  periodic  gastrosuccorrhcea,  the  pathogenesis  of  which  is 
still  very  vague.  The  secretion  of  large  quantities  of  gastric  juice 
accumulating  in  the  stomach  independently  of  the  ingestion  of  food 
may  play  an  important  role.  However,  all  that  has  thus  far  been 
taught  about  the  relation  of  the  various  symptoms  to  one  another, 
and  especially  in  regard  to  the  point  whether  this  increased  secre- 
tion of  gastric  juice  is  the  primary  or  only  a  secondary  factor  in  the 
attacks,  is  still  altogether  hypothetical. 

In  chronic  gastrosuccorrJuxa  the  conditions  are  entirely  different, 
since  it  is  not  of  a  nervous  character,  but  is  dependent  upon  ana- 
tomical changes  of  the  stomach  or  duodenum.  In  these  cases  it 
can  be  demonstrated  that  the  presence  of  fluid  in  the  fasting  stomach 
invariably  means  a  motor  disturbance,  and  that  the  view  that 
chronic  gastrosuccorrhcea  is  a  disease  per  se  is  not  well  supported. 

As  has  already  been  mentioned,  Reichmann's  theory  was  that  the 
characteristic  feature  of  the  disease  was  the  presence  of  gastric  juice 
in  the  stomach  at  a  time  when  the  organ  should  be  empty.  Accord- 
ing to  his  view,  this  accumulation  of  gastric  juice  occurs  because 
the  mucosa  of  the  stomach  secretes  continuously  without  any 
apparent  irritation,  but  solely  in  consequence  of  the  morbid  acti^^ty 
of  the  secretory  nerves  of  the  stomach. 

Reichmann,  however,  did  not  overlook  the  fact  that  the  presence 
of  gastric  juice  in  the  fasting  stomach  could  not  be  explained  simply 
as  a  hypersecretion.  In  some  of  the  cases  described  by  him  as  much 
as  a  litre  of  fluid  rich  in  hydrochloric  acid  could  be  expressed  in 
the  morning.  In  these  cases  there  was  undoubtedly  an  increased 
secretion,  but  this  is  by  no  means  the  mle.  In  a  number  of  other 
cases  the  quantity  found  was  decidedly  less.  The  amount  of  hydro- 
chloric acid  contained  in  the  fluid  also  varies.  In  cases  where  only 
relatively  small  quantities  are  found,  or  where  the  amount  of  hydro- 
chloric acid  is  low,  we  cannot  very  well  speak  of  increased  secretion, 
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especially  as  we  do  not  know  the  quantity  secreted  by  the  normal 
stomach  during  a  given  time.  The  essential  point,  therefore,  is  not 
that  there  is  an  increased  secretion,  but  is  rather  in  the  fact  that 
this  secretion  is  found  in  the  stomach  at  a  time  when  the  organ 
ought  to  be  empty. 

The  opinion  was  formerly  held  that  the  fasting  stomach  of  a 
healthy  individual  was  entirely  empty.  This  view  has  since  been 
somewhat  modified,  Rosin  and  Schreiber  having  reported  that  in 
systematically  examining  a  large  number  of  healthy  individuals  they 
often  found  gastric  juice  in  the  fasting  stomach  in  varying  quantities, 
sometimes  reaching  40  c.c.  Martius,  Hemmeter,  and  others  have 
confirmed  these  statements.  The  gastric  secretion  in  these  cases  is 
explained  as  being  the  result  of  the  stimulation  caused  by  swallowed 
saliva  and  pharyngeal  mucus. 

However  that  may  be,  quantities  of  50  c.cm.  and  over  are  surely 
pathological.  Where  such  quantities  are  found  it  is  possible  that 
gastric  secretion  has  been  increased  and  kept  up  beyond  the  time 
required  for  digestion.  But  the  fact  that  it  is  found  in  the  fasting 
stomach  can  only  be  explained  by  the  existence  of  some  hindrance 
to  its  passage  into  the  intestine.  For,  if  motor  function  of  the  organ 
is  normal,  there  is  no  reason  why  such  increased  secretion  should 
not  pass  into  the  intestine  just  as  well  as  other  stomach  contents. 

The  misinterpretation  of  these  conditions  was  partly  due  to  the 
singular  confusion  which  followed  the  discussion  of  the  meaning 
of  gastric  dilatation.  I  shall  not  enter  into  the  discussion  of  this 
subject  further  than  is  necessary  for  understanding  its  relation  to 
gastrosuccorrhoea.  There  is  no  reason  for  discarding  the  old,  well- 
defined  clinical  picture  of  gastric  dilatation.  Its  characteristic 
feature  is  that  it  is  a  combination  of  two  conditions  which  must  be 
distinguished:  the  enlargement  of  the  organ  and  the  stagnation  of 
stomach  contents.  Enlargement  of  the  stomach  is  an  anatomical 
condition.  Stagnation  of  stomach  contents  represents  a  functional 
disturbance — a  motor  insufficiency.  A  stomach  with  normal  motor 
activity,  no  matter  what  its  size,  empties  its  contents  during  the 
night.  Where  this  is  not  accomplished  motor  insufficiency  is 
present. 

The  stagnating  material  may  consist  principally  of  solid  food 
remains  mixed  with  a  larger  or  smaller  quantity  of  fluid,  or  it  may 
be  chiefly  fluid  containing  few  or  no  solid  particles.  When  solid 
particles  are  found,  all  authorities  agree  on  the  presence  of  stag- 
nation. But  when  only  fluid  can  be  expressed  from  the  fasting 
stomach,  as  is  often  the  case  in  gastrosuccorrhoea,  some  authors 
maintain  that  the  condition  cannot  be  considered  a  stagnation, 
because  no  solid  ])articles  are  contained  in  the  fluid.  To  support 
this  view,  it  was  argued  that  in  some  of  these  cases  certain  symptoms 
generally  associated  with  gastric  dilatation  were  absent.  It  was 
claimed,  for  instance,  that  in  cases  where  no  lowering  of  the  greater 
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curvature  could  be  demonstrated  there  could   be  no   dilatation  of 
the  organ,  and  therefore  no  motor  insufficiency. 

In  diagnosing  dilatation  of  the  stomach  we  must  separately  con- 
sider three  things:  (1)  the  size  of  the  stomach;  (2)  its  position,  and 
(3)  its  mechanical  ability. 

Size  and  position  of  the  stomach  do  not  necessarily  indicate  its 
mechanical  ability.  A  stomach  may  be  very  large  and  its  greater 
curv'ature  may  be  low,  yet  it  may  be  motorily  sufficient:  .  In  such 
a  case  we  cannot  speak  of  dilatation,  but  simply  of  a  deeply  situated, 
enlarged  stomach — megalogastria.  On  the  other  hand,  a  stomach 
may  be  high  and  its  motility  be  insufficient.  This  very  condition  is 
not  infrequently  found  with  gastrosuccorrhoea.  We  shall  see  later 
on  that  in  these  cases  we  have  to  deal  with  gastric  ulcer.  When 
the  ulcer  is  situated  at  the  lesser  curvature  and  there  are  adhesions 
to  the  surrounding  tissues,  the  stomach  remains  high,  and  in  case 
of  dilatation  extends  upward.  In  these  cases  I  have  frequently  seen 
the  fundus  of  a  stomach  almost  reach  the  axilla  in  the  dorsal  position. 
When  the  lesser  curvature  is  thus  fixed  the  greater  curvature  may 
remain  above  the  umbilical  line,  even  in  cases  of  pronounced  dilata- 
tion with  decided  stagnation  of  the  stomach  contents.  Hence,  a  high 
position  of  the  greater  cur\'ature  cannot  be  regarded  as  proving  that 
in  a  given  case  no  gastric  dilatation  is  present,  and,  therefore,  no 
motor  disturbance. 

Just  as  invalid  is  the  argument  that  in  certain  cases  of  gastro- 
succorrhoea no  motor  insufficiency  was  present  because  certain  forms 
of  fermentation  were  absent,  particularly  the  gas  fermentation.  It 
is  true  that  whenever  there  is  stagnation  in  the  stomach  fermentation 
sets  in.  There  are,  however,  various  fennentations  in  the  stomach, 
brought  about  by  different  organisms  and  leading  to  different 
fermentation  j>roducts.  The  absence  of  any  one  form  does  not 
indicate  that  all  fermentation  is  absent.  By  careful  analysis  some 
form  of  fermentation  can  always  be  demonstrated. 

As  for  the  statement  that  a  motor  insufficiency  cannot  be  present 
when  the  stomach  contents  expressed  in  the  morning  do  not  con- 
tain food  particles,  it  must  be  said  that  actual  findings  do  not  justify 
this  conclusion.  Reports  of  autopsies  in  such  cases,  where  only 
fluid  could  be  obtained  without  food  particles,  showed  pyloric 
obstruction  with  ulceration.  Also,  it  must  be  remembered  how 
difficult  it  is  to  empty  the  stomach  entirely  when  dilatation  is 
present. 

We  may  add  that  in  the  majority  of  cases  this  fluid  actually  con- 
tains food  particles.  If  we  examine  the  histories  of  typical  cases,  as 
reported  by  Reichmann  and  others,  we  find  it  especially  stated  that 
the  fluid  expressed  from  the  fasting  stomach  contained  varying 
amounts  of  food  particles,  principally  starches,  and  also  sarcinse, 
which,  l)eyond  doubt,  indicate  motor  insufficiency. 

From  the  foregoing  statements,  therefore,  we  see  that  all  argu- 
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ments  brought  forward  to  explain  the  presence  of  larger  quantities 
of  gastric  juice  in  the  fasting  stomach  merely  as  a  result  of  secretory 
disturbance  without  motor  insufficiency  are  invalid.  We  must 
insist  that  the  accumulation  of  acid  fluid  in  the  fasting  stomach  is 
always  the  result  of  motor  insufficiency.  This  motor  insufficiency 
may  be  due  to  atony  of  the  stomach  or  to  organic  or  spastic  stenosis 
at  its  outlet. 

Let  us  now  consider  the  question:  Is  chronic  gastrosuccorrhcea 
a  disease  per  se  f  The  fact  that  the  presence  of  gastric  juice  in  the 
fasting  stomach  always  means  a  retention  of  secretion  due  to  motor 
insufficiency  does  away  with  one  argument  often  put  forth  in  support 
of  the  theory  that  gastrosuccorrhcea  is  a  primary  and  independent 
secretory  disorder — the  argument  that  the  secretion  of  gastric  juice 
takes  place  without  the  influence  of  direct  irritation  (stimulation  by 
food),  but  purely  as  the  result  of  the  pathologically  increased 
activity  of  the  secretory  nerves.  For  even  small  quantities  of  food 
particles  are  sufficient  stimuli  for  the  secretion  of  gastric  juice, 
particularly  when  they  lie  directly  on  an  ulcer,  and  when  nothing 
but  fluid  is  retained  this  stagnating  fluid  acts  as  an  irritant.  The 
more  sensitive  the  mucous  membrane  the  greater  the  quantity  which 
it  will  secrete.  The  constant  irritation  of  this  stagnating  fermenting 
fluid  must  in  time  increase  the  irritability  of  the  mucous  membrane 
and  lead  to  anatomical  changes. 

Examinations  of  the  mucous  membranes  in  these  cases,  made  at 
first  by  Korzynski  and  Jaworski,  and  later  by  Hayem,  Hemmeter, 
Strauss  and  others,  show  a  definite  form  of  gastritis  characterized 
by  a  destruction  of  the  chief  cells,  the  parietal  cells  remaining  intact. 
There  was  often  found  a  proliferation  even  up  to  the  formation 
of  polypi. 

In  opposition  to  the  view  which  considers  the  gastritis  a  result 
of  the  permanent  irritation  by  the  stagnating  masses,  due  to  the 
motor  insufl^ciency,  some  authors  claim  that  the  gastritis  is  the 
primary  element  of  the  whole  process,  and  assert  that  the  inflam- 
mation of  the  mucosa  alone  suffices  to  cause  an  abnormal  irrita- 
bility and  an  increased  and  continuous  secretion  of  gastric  juice. 
Even  the  development  of  gastric  ulcer  is  attributed  to  this  gastritis. 

Granting  that  the  gastritis  plays  an  important  part  here,  it  seems 
to  me  that  there  is  no  reason  for  dwelling  on  the  question  whether 
the  motor  insufficiency  or  the  inflammation  of  the  mucous  mem- 
brane is  the  primary  disturbance.  Both  are  factors  in  producing 
gastrosuccorrhcea;  in  some  of  the  cases  the  motor  insufficiency  being 
the  primary  trouble,  in  others  the  gastritis. 

However  gastrosuccorrhcea  is  brought  on,  since  we  have  seen  that 
gastric  juice  in  the  fasting  stomach  always  means  a  motor  insuffi- 
ciency, there  can  be  no  doubt  that  the  stagnating  secretion  keeps 
up  and  increases  the  inflammation  of  the  mucous  membrane. 

It  is  clear  from  the  above  explanation  that  where  motor  insuffi- 
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ciency  and  increased  secretion  go  together  a  retention  of  gastric 
juice  can  take  place.  Such  simuUaneous  occurrence  of  motor  and 
secretory  disturbance  is  often  found  during  the  course  of  various 
diseases  of  the  stomach.  Thus  the  presence  of  the  gastric  juice  in 
the  fasting  stomach  is  a  condition  frequently  observed  in  gastritis 
acida  with  atony,  atony  with  secondary  gastritis  and  hypersecretion, 
pyloric  and  duodenal  stenosis  resulting  from  adhesions  or  com- 
pressions, etc.  It  is  obvious  that  in  all  these  diseases  gastr6succor- 
rhoea  can  only  be  considered  as  a  symptom. 

Some  authors  apply  the  term  gastrosuccorrhcea  to  all  cases 
where  gastric  juice  is  found  in  the  fasting  stomach.  Others  main- 
tain that  we  ought  to  distinguish  between  the  cases  where  the  pres- 
ence of  gastric  juice  in  the  fasting  stomach  is  only  a  svmptom, 
and  another  well-defined  group  of  cases  for  which  they  would 
reserve  the  term  gastrosuccorrhcea.  They  claim  that  the  presence 
of  gastric  juice  in  the  fasting  stomach  does  not  justify  a  diagnosis 
of  gastrosuccorrhcea  unless  the  completely  developed  symptom- 
complex  of  Reichmann  is  also  present.  They  regard  this  symp- 
tom-complex (Reichmann's  disease)  as  a  sharply  defined,  typical 
picture,  showing,  besides  the  characteristic  presence  of  hydrochloric 
acid  in  the  residual  fluid,  a  number  of  other  symptoms — pyrosis, 
vomiting,  loss  of  flesh,  and,  most  important  of  all,  of  severe  pains 
occurring  after  meals  and  during  the  night. 

If  we  now  scrutinize  this  hmited  group  of  cases,  in  which  the 
symptom-complex  of  Reichmann  is  fully  developed,  it  must  be  said 
that  even  for  this  group  no  proof  has  yet  been  given  that  gastro- 
succorrhcea occurs  as  a  disease  per  se.  In  fact,  whenever  an  oper- 
ation or  an  autopsy  has  afforded  an  opportunity  to  gain  an  anatomical 
basis  it  has  revealed  ulcer  or  its  sequelae.  Thus  we  see  that  even 
in  these  cases,  which  apparently  are  so  well  defined,  gastrosuccor- 
rhcea is  only  an  accompanying  symptom  of  a  well-known  disease — 
i.  e.,  gastric  ulcer. 

As  long  as  we  have  no  proof  that  gastrosuccorrhcea  may  occur  as 
an  independent  disease  we  shall  do  well  to  regard  it  merely  as  a 
symptom.  In  this  smaller  group  of  cases  in  which  the  combination 
of  symptoms  given  by  Reichmann  is  completely  developed  and 
where  severe  gastric  pain  plays  an  important  role,  we  shall  not  err 
if  we  regard  it  in  every  case  as  a  symptom  of  gastric  ulcer.  If  we 
look  upon  gastrosuccorrhcea  in  this  light  as  a  symptom,  it  becomes 
a  valuable  aid  in  diagnosing  certain  cases  of  gastric  ulcer.  When- 
ever we  find  a  patient  suffering  from  gastric  pains  coming  on 
regularly  after  meals  and  especially  at  night,  with  or  without  vomit- 
ing, the  presence  of  acid  fluid  even  in  small  quantities  in  the  fasting 
stomach  indicates  ulcer  of  the  stomach.  Hemorrhage  and  perfor- 
ation, the  most  characteristic  symptoms  of  uker,  are  observed  only 
in  a  certain  percentage  of  the  cases.  In  the  remaining  cases  gastric 
ulcer  may  present  many  different  clinical  forms,  among  which 
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lleichmann's  symptom-complex  stands  out  as  a  very  characteristic 
and  typical  picture. 

As  a  rule,  in  cases  which  develop  gastrosuccorrhcea  the  ulcer  is 
situated  near  the  pylorus  and  causes  a  mechanical  obstruction, 
generally  by  spasm  of  the  pylorus.  This  spasm,  which  brings  on 
severe  pain,  usually  occurs  after  the  greater  part  of  the  stomach 
contents  have  passed  into  the  intestines.  That  frequent  spasms  do 
really  occur  here  is  proved  by  the  finding  of  a  strongly  hypertrophic 
pyloric  ring. 

In  the  treatment  of  gastrosuccorrhcea  it  is  of  great  practical 
importance  to  have  clearly  in  mind  the  fact  that  the  motor  disturb- 
ance plays  a  more  important  role  than  the  secretory,  and,  further, 
that  the  well-developed  symptom-complex  of  Reichmann  is  not  a 
disease  fer  se,  but  a  symptom  of  gastric  ulcer.  We  accordingly 
treat  the  condition  by  freeing  the  stomach  from  its  stagnating 
contents,  also  using  methods  usually  resorted  to  in  gastric  ulcer. 
Cures  by  such  treatment  have  often  been  reported,  and  my  own 
experience  is  corroborative. 

In  cases  which  do  not  yield  to  methodical  internal  treatment  for 
ulcer  one  should  not  hesitate  to  do  away  by  operative  interference 
with  the  hindrance  at  the  pylorus,  which  is  really  the  principal 
cause  for  the  whole  trouble.  We  are  more  apt  to  come  to  this 
decision  when  we  are  certain  that  we  have  to  deal  with  ulcer  and 
pyloric  obstruction  than  when  we  regard  gastrosuccorrhcea  as  a 
disease  'per  se,  caused  simply  by  an  increased  irritation  of  the 
mucous  membrane.  In  the  literature  there  are  descriptions  and 
post-mortem  reports  of  fatal  cases  of  gastrosuccorrhcea  which  give 
one  the  impression  that  had  the  cases  been  diagnosed  as  ulcer  with 
pyloric  stenosis,  and  promptly  operated  upon,  the  patient  could  have 
been  saved.  In  all  the  cases  with  Reichmann's  symptom-complex 
which  have  come  under  my  own  observation  and  which  were 
operated  upon,  the  diagnosis  of  ulcer  was  confirmed. 

I  wish  to  describe  one  case  in  detail  because  it  presents  another 
interesting  condition  with  which  gastrosuccorrhcea  stands  in  intimate 
relation,  namely,  tetanic  attacks. 

History.  In  May,  1898,  the  patient,  aged  forty-four  years, 
stated  that  for  the  past  two  years  he  had  suffered  with  heartburn 
and  gastric  pain  of  a  dull  and  at  times  even  intense  character, 
occurring  several  hours  after  eating,  but  particularly  at  night.  In 
the  morning,  before  eating,  he  was  troubled  with  a  gnawing  sen- 
sation in  the  stomach  and  gaseous  distention;  no  vomiting;  bowels 
regular.  The  trouble  had  been  regarded  as  nervous  dyspepsia  and 
treated  as  such. 

The  patient  was  tall,  thin,  had  a  long  thorax  with  healthy  thoracic 
viscera,  a  flat  abdomen  and  normal  outlines  for  liver  and  stomach, 
the  pyloric  end  being  painful  to  pressure.     Urine  now  and  later 
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throughout  the  whole  course  of  the  disease  free  from  albumin  and 
sugar  and  contained  a  moderate  amount  of  indican. 

Examination  after  test  meal  (tea  and  toast)  showed  moderate 
hyperacidity  with  impaired  amylolysis.  ,  Alkalies  and  a  suitable  diet 
relieved  the  subjective  symptoms  for  a  few  months,  during  which 
time  patient  gained  six  pounds.  In  the  fall  the  symptoms  returned 
with  increased  intensity,  particularly  the  pains  during  the  night. 

Stomach  analysis  of  November  19th  showed  strong  hyperacidity. 
As  ulcer  had  been  suspected  from  the  beginning,  a  treatment  for 
ulcer  was  suggested,  but  again  refused,  as  formerly.  The  patient 
did  not  place  himself  under  treatment  until  the  end  of  January,  1899, 
when  the  pain  became  so  intense  that  it  robbed  him  of  sleep. 

The  first  lavage  (February  16th)  showed  a  black  fluid  without 
food  particles  in  the  fasting  stomach,  so  that  there  could  be  no  more 
doubt  as  to  the  presence  of  an  ulcer.  From  then  on  rest  in  bed. 
For  four  days  nourishment  exclusively  by  rectum — then  in  the 
morning  Carlsbader  Miihlbrunnen  and,  besides  the  enemata,  milk 
per  OS,  at  first  in  small  quantities,  gradually  increasing. 

Since  three  weeks  of  this  treatment  gave  but  little  relief  from 
pain,  and  alkalies,  bismuth,  belladonna,  codeine  only  relieved  the 
patient  temporarily,  lavage  was  taken  up  and  after  the  washing 
bismuth  was  introduced.  The  fasting  stomach  nearly  always  con- 
tained from  50  cm.  to  100  cm.,  and  occasionally  more,  of  a  strongly 
acid  fluid,  mostly  stained  with  blood  and  often  mixed  with  some 
remnants  of  food  of  the  previous  days. 

The  bismuth  treatment  alleviated  the  pain  but  little.  Irrigations 
with  silver  nitrate  (1:1000),  which  were  begun  two  weeks  later, 
also  produced  little  effect.  Changes  in  the  milk  diet  (cooking  with 
fine  flour,  peptonizing,  sour  milk)  and  a  trial  of  thick  gruels  and 
soups  gave  no  bette;-  results.  On  the  contrary,  during  the  second 
half  of  March  th^  pain  increased  in  intensity  and  duration.  Since 
the  rigidly  applied  internal  treatment  failed  absolutely,  operation 
was  advised  on  March  24th,  but  had  to  be  postponed  several  days 
for  ulterior  reasons. 

During  this  time  there  was  a  decided  change  for  the  worse.  Until 
then  the  quantity  of  fluid  found  in  the  fasting  stomach  had  been 
relatively  small,  even  when  larger  quantities  had  been  ingested. 
During  the  middle  of  March,  with  the  increase  of  pain,  the  amount 
of  stagnating  fluid  became  greater.  From  the  24th  to  the  29th  signs 
of  complete  pyloric  obstruction  set  in,  with  almost  continual  excru- 
ciating pains.  Although  smaller  quantities  of  food  were  taken  the 
amount  drawn  from  the  stomach  increased;  rapid  diminution  of 
urinary  secretion,  which  so  far  had  been  plentiful;  skin  dry;  emacia- 
tion more  marked.  Now,  for  the  first  time,  a  hard,  painful  resistance 
could  be  felt  in  the  pyloric  region. 

March  25th.  But  little  nourishment  was  taken;  during  the  night, 
after  most  violent  pains,  for  the  first  time  there  was  vomiting  of 
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blood-stained  fluid.  In  spite  of  the  large  quantity  of  the  vomitus, 
and  although  nothing  had  been  taken  afterward,  750  cm.  of  fluid 
were  withdrawn  from  the  stomach  in  the  morning  of  March  26th. 
During  this  day  the  patient  took  only  180  c.c.  each  of  milk  and 
Vichy.  Yet  in  the  evening,  when  the  continual  severe  pain  made 
it  necessary  to  again  introduce  the  stomach-tube,  as  much  as  1100 
c.c.  of  blood-stained  fluid  was  obtained — that  is,  three  times  the 
quantity  taken  during  the  whole  day.  Upon  standing  a  thin,  reddish- 
film  formed  on  the  surface  of  this  fluid,  the  remainder  consisting  of 
clear,  light  green  liquid,  with  a  very  high  percentage  of  hydrochloric 
acid. 

During  this  last  introduction  of  the  stomach-tube  violent  vomit- 
ing set  in,  and  with  it  appeared  tonic  spasms  of  arms  and  legs,  both 
being  stifily  extended,  the  fingers  in  obstetrician's  position.  The 
spasm  lasted  several  minutes.  Feeling  of  numbness  in  the  extremi- 
ties.    Trousseau's  phenomenon  negative. 

27th.  A  total  of  600  c.c.  of  milk  was  ingested.  In  the  evening 
a  litre  of  sanguineous  fluid  of  intensely  acid  reaction  was  removed. 
During  the  withdrawal  of  this  fluid  through  the  tube  (this  time 
without  vomiting)  both  upper  extremities  became  tonically  extended, 
the  fingers  of  the  left  hand  were  extended,  those  of  the  right  in  the 
position  of  a  penman.  The  spasm  relaxed  slowly  several  minutes 
after  the  washing  was  finished.  Lower  extremities  not  affected  this 
time.     Trousseau's  phenomenon  negative. 

2Sth.  Condition  improved.  Pain  diminished.  Larger  quanti- 
ties of  milk  taken,  and  it  passed  into  the  intestine.  Urinary  secretion 
again  reached  1000  c.c. 

2^th.  Patient  was  taken  to  Dr.  Lange's  clinic.  Lavage  of  the 
stomach  at  11  a.m.  One  hour  later  sudden  violent  pain  in  the  gas- 
tric region  and  symptoms  of  collapse.  Pulse  spaall;  face  pale;  syn- 
cope; abdomen  drawn  in;  liver  dulness  normal.  All  the  abdominal 
muscles  rigid  as  boards,  several  fibres  standing  out  as  sharp  ridges 
above  the  level  of  the  skin.  Less  pronounced  cramps  in  the  muscles 
of  the  trunk  and  extremities.  The  extremely  painful  tetanic  con- 
traction of  all  the  abdominal  muscles  remained  unchanged  for  hours, 
despite  the  injection  of  morphine  and  a  mild  anaesthesia  from  ether 
and  chloroform. 

Four  hours  after  the  perforation  laparotomy  was  performed.  The 
anterior  wall  of  the  stomach  showed  a  flat,  almost  circular  swelling, 
about  5  cm.  in  diameter,  its  firm  edges  extending  downward  to  the 
greater  curvature,  and  its  right  limit  being  still  several  centimetres 
removed  from  the  pylorus.  The  serous  covering  of  the  swelling 
lay  free  in  the  peritoneal  cavity,  only  its  median  edge  being  adherent 
to  the  omentum.  Exactly  in  the  centre  of  the  swelling  was  a  sharp- 
edged  opening  of  the  size  of  a  pin-head;  there  was  some  turbid  fluid 
in  the  neighborhood  of  the  perforation. 

A  segment  as  broad  as  a  hand  was  resected,  which  included  the 
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antrum  pylori  and  the  pylorus;  suture  of  the  stomach  end;  duodenal 
end  joined  to  the  posterior  wall  of  the  stomach  by  a  Murphy  button. 
The  resected  piece,  cut  open  along  the  lesser  curvature,  showed  on 
its  inner  surface  an  ulcer  as  large  as  a  fifty-cent  piece,  with  an 
uneven  terraced  surface,  a  very  thin  floor,  and  firm,  undermined, 
wavy  edges.  Cut  surface  through  this  edge  showed  firm,  white  lines. 
Microscopically,  adenocarcinoma.  The  pylorus  thickened  but 
patent.  Microscopic  examination  of  the  pylorus  showed  .greatly 
hypertrophied  muscles,  but  no  signs  of  carcinoma. 

The  healing  of  the  wound  progressed  smoothly.  Nourishment 
at  first  per  rectum.  Upon  giving  food  by  mouth  recurrence  of 
pyrosis  and  pain  in  the  stomach;  perhaps  this  can  be  partly  accounted 
for  by  the  retention  of  the  Murphy  button.  These  complaints,  which 
were  somewhat  relieved  by  alkaUes  and  washing  of  the  stomach, 
manifested  themselves  after  each  meal,  no  matter  what  kind  of  food 
had  been  taken;  and  they  continued  to  disturb  the  patient  in  the 
most  annoying  manner  during  the  following  months  almost  up  to 
the  time  of  his  death. 

An  examination  after  test  breakfast  on  May  25th  again  revealed 
considerably  increased  gastric  secretion.  Repeated  examinations 
made  after  this  date  showed  the  continuance  of  hyperacidity  for  a 
remarkably  long  period,  in  spite  of  the  development  of  metastatic 
tumors. 

During  the  first  few  months  following  the  operation  the  patient 
recuperated  and  gained  in  weight.  In  September  the  pyrosis  and  pain 
became  worse  again;  all  attempts  to  influence  the  secretion  medi- 
cinally by  means  of  alkalies,  bismuth,  atropine,  etc.,  were  fruitless. 

At  the  end  of  September  signs  of  decided  stagnation  set  in,  with 
intense  pain  and  vomiting,  so  that  stomach  washings  were  again 
resorted  to  and  continued  until  death,  on  November  19th,  at  first 
once  a  day,  then  with  increasing  stenosis,  both  in  the  morning  and 
at  night.  Upon  resuming  the  lavage  the  tendency  to  tetanic  spasms 
recurred,  and  they  were  more  or  less  pronounced  until  within  a  few 
weeks  before  death.  They  generally  manifested  themselves  in 
extension  of  the  fingers  and  hands,  more  rarely  of  the  arms  and  legs, 
and  lasted  at  times  only  half  a  minute,  but  occasionally  several 
minutes. 

As  early  as  the  end  of  May — two  months  after  the  operation — a 
distinct  resistance  could  be  felt  at  the  umbilicus,  and  four  weeks 
later  hard  masses  were  palpable  in  the  abdomen  to  the  right  of  and 
below  the  scar.  They  grew  to  be  larger  than  a  fist,  pushing  the 
abdominal  wall  forward.  On  September  23d,  when  these  tumors  had 
already  gained  very  considerable  size,  the  stomach  contents  still 
showed  a  very  high  percentage  of  hydrochloric  acid.  From  the 
middle  of  October,  however,  the  quantity  of  this  acid  decreased 
rapidly,  and  lactic  acid  appeared.  From  the  end  of  October  the 
large,  fermenting  residual  masses  smelt  foul,  almost  fecal. 
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Epitome.  We  have  to  deal  here  with  a  ease  of  gastric  ulcer  which 
became  carcinomatous  in  a  comparatively  short  time.  To  be  sure, 
the  duration  of  the  ulcer  cannot  be  accurately  determined.  The 
symptoms  of  which  the  patient  complained  for  several  years  had 
been  regarded  by  competent  physicians  as  manifestations  of  nervous 
dyspepsia.  Cases  of  gastric  ulcer  which  are  diagnosed  as  nervous 
dyspepsia  are  by  no  means  rare,  and  here  we  have  another  instance 
of  it.  But  here,  as  in  many  other  cases,  it  was  the  persistency  of 
the  pain  that  aroused  the  suspicion  of  the  ulcer,  which  suspicion 
proved  perfectly  justifiable  when  lavage  of  the  stomach  showed 
sanguineous  contents.  Yet  this  ulcer  had  certainly  existed  some 
time  before  this  proof  was  obtained,  and  had  already  involved  the 
deeper  layers  of  the  stomach,  for  the  operation,  performed  only  six 
weeks  later,  showed  an  ulcer  involving  the  whole  thickness  of  the 
gastric  wall,  with  firm,  undermined  edges,  which  had  already  under- 
gone carcinomatous  degeneration. 

On  looking  back  over  the  history  of  the  case,  therefore,  we  will 
not  err  if  we  presume  that  all  the  symptoms  which  the  patient 
showed  during  the  last  three  years  of  his  life,  including  those  taken 
for  nervous  dyspepsia,  were  caused  by  this  ulcer,  since  during  all 
that  time  the  pains  varied  only  in  intensity,  their  character  remaining 
the  same  throughout. 

At  the  operation  we  found  that  the  ulcer  was  situated  several 
centimetres  from  the  pylorus;  the  pylorus  itself  was  patent  and 
free  from  carcinoma,  but  showed  greatly  hypertrophied  muscles. 

This  hypertrophy  can  be  explained  as  a  result  of  the  frequent 
spasms  which  evidenced  themselves  clinically  by  the  severe  pains. 
The  spasms  occurred  particularly  during  the  night.  For  how  long  a 
period  they  had  caused  stagnation  of  the  gastric  juice,  with  or  with- 
out food  remains,  cannot  be  determined,  since  for  a  long  time  the 
patient  refused  lavage.  When  we  commenced  to  evacuate  the 
stomach  regularly  in  the  morning  the  patient  had  already  been 
in  bed  for  weeks,  living  exclusively  on  a  milk  diet.  In  spite  of  these 
favorable  circumstances,  there  were  nearly  always  found  in  the  fast- 
ing stomach  quantities  varying  from  50  c.c.  to  100  c.c.  of  very  acid 
fluid,  often  containing  food  particles.  Later  the  residual  fluid  be- 
came greater  when  the  increase  of  pains  in  duration  and  intensity 
indicated  longer  spasms,  and  shortly  before  the  perforation  took 
place  there  set  in  under  almost  unceasing  pains  long-continued 
spasms,  which  caused  extended  periods  of  pyloric  obstruction.  It 
was  this  protracted  period  of  pylorospasm  which  brought  about 
the  retention  of  the  large  quantities  of  excessively  secreted  gastric 
juice. 

When  cases  like  the  one  just  described  are  considered  without 
prejudice  there  can  be  no  doubt  that  the  main  cause  for  the  accumu- 
lation of  such  large  quantities  of  gastric  juice  is  given  in  the  spastic 
stenosis  which  prevents  the  passage  of  the  secretion  into  the  bowels. 
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« 
The  more  severe  and  the  longer  the  duration  of  the  spasm  the  larger 
the  amount  of  fluid. 

Tetanic  Attacks.  When  the  spastic  stenosis  in  our  case  became 
more  pronounced  and  large  quantities  of  stagnating  gastric  juice 
were  vomited  or  removed  through  the  tube,  tetanic  attacks  set  in. 
These  recurred  in  a  milder  form  several  months  after  the  opera- 
tion, when  the  increasing  stenosis  at  the  outlet  of  the  stomach  again 
required  lavage.  We  find  the  same  conditions  in  nearly. all  the 
cases  of  gastric  ulcer  with  pyloric  stenosis  in  which  tetany  develops : 
there  is  always  the  evacuation  of  large  quantities  of  gastric  juice, 
either  by  vomiting  or  through  the  tube.  This  points  to  the  possi- 
bility that  the  withdrawal  of  such  large  quantities  of  chlorine  which 
are  not  replaced  causes  certain  changes  in  the  system  predis- 
posing to  the  occurrence  of  tetanic  attacks.  We  shall  discuss  this 
point  later  on. 

In  our  case,  as  in  many  others,  it  was  the  lavage  which  furnished 
the  direct  irritation  which  reflexly  brought  on  the  spasm.  Remark- 
able, however,  is  the  severe  and  long-continued  tetanic  contraction 
of  the  abdominal  muscles  in  connection  with  the  perforation.  Con- 
traction of  the  abdominal  muscles  is,  indeed,  a  well-known  symptom 
of  perforation  into  the  abdominal  cavity.  In  this  case,  however, 
where  a  strong  tendency  to  spasm,  perhaps  due  to  the  deficiency  in 
chlorine,  already  existed,  the  perforation  was  the  exciting  cause  for 
an  extremely  severe  tetanic  contraction  of  the  entire  abdominal  wall. 

It  was  Kussmaul  who,  in  his  famous  article  on  the  treatment  of 
gastric  dilatation  by  means  of  the  stomach-pump,  first  described  the 
occurrence  of  muscular  spasm  with  pyloric  stenosis.  In  some  of 
these  cases  we  have  to  deal  with  true  tetany,  which,  as  is  well  known, 
is  characterized  by  increased  mechanical  and  electrical  irritabiUty 
of  the  nerves  and  muscles.  Other  cases  only  resemble  tetany,  or 
else  are  epileptiform  convulsions  with  loss  of  consciousness.  The 
cases  described  by  Kussmaul  were  pyloric  stenoses,  in  which  the 
frequent  vomiting  of  large  quantities  of  fluid  led  to  a  high  degree 
of  emaciation  and  decrease  in  the  quantity  of  urine.  He  attributed 
the  convulsions  to  the  diminution  of  water  in  the  organism,  which 
was  brought  about  by  the  vomiting  of  such  large  quantities  of  fluid 
and  which  led,  as  he  reasoned,  to  the  drying  out  of  the  nerves  and 
muscles.  This  theory  was  not  considered  entirely  satisfactory.  It 
was  claimed  that  there  are  other  diseases  of  the  gastro-intestinal 
tract  in  which  an  abundance  of  water  is  lost  without  the  advent  of 
tetany,  and  that  in  cases  of  tetany  the  introduction  of  water  into  the 
rectum  did  not  prevent  the  attacks.  Other  explanations  were, 
therefore,  looked  for. 

Germain  S^e  believed  that  the  convulsions  were  caused  reflexly 
by  the  irritated  nerves  of  the  gastric  mucosa.  This  so-called 
"reflex  theory"  explains  only  how  the  convulsions  are  brought  on, 
without  mentioning  the  predisposing  element.    We  must  remember. 
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however,  that  the  exciting  cause,  which  may  be  of  various  characters, 
is  only  a  secondary  element;  in  order  to  bring  on  a  tetanic  attack  a 
change  in  the  irritabiUty  of  the  nervous  system  is  required  and  is 
really  the  underlying  cause  of  the  whole  trouble. 

This  predisposing  element  finds  more  consideration  in  a  third 
hypothesis,  which,  thoroughly  in  accord  with  modern  teaching, 
attributes  the  origin  of  the  attacks  to  autointoxication.  This  theory 
is  mainly  advanced  by  French  authorities,  who  assume  that  decom- 
position-products are  formed  in  the  stagnating  stomach  contents, 
which,  when  absorbed,  act  deleteriously  upon  the  nervous  system, 
and  in  this  way  lead  to  attacks. 

However,  in  spite  of  diligent  research,  no  one  has  yet  been  able 
to  demonstrate  such  poisons,  and  Friedrich  Miiller,  a  supporter  of 
the  reflex  theory,  points  out  very  correctly  that  tetany  appears,  not 
in  cases  where  the  fermenting  stomach  contents  are  finally  absorbed, 
but  only  in  those  in  which  the  stagnating  masses  are  removed  from 
the  system  either  by  vomiting  or  lavage. 

Since  the  removal  of  great  quantities  of  fluid  from  the  body  is 
actually  the  only  objective  finding  which  is  regularly  observed  in 
these  cases,  it  remains,  after  all,  the  most  important  point,  and  if 
properly  interpreted,  gives  us  a  better  insight  into  the  origin  of 
tetanic  attacks  than  the  purely  hypothetical  autointoxication  theory. 

Thus,  going  back  to  Kussmaul's  first  explanation,  we  must  say, 
as  this  keen  observer  rightly  maintained,  that  the  great  loss  of  fluid 
by  vomiting  or  lavage  brings  about  the  changes  in  the  system  which 
cause  the  tetanic  attacks.  We  would  add,  however,  that  these  dis- 
charges deprive  the  system  not  only  of  large  quantities  of  fluid,  but 
also  of  large  amounts  of  chlorides.  For  in  these  cases  of  gastric  dila- 
tation complicated  with  tetany  we  often  find  enormously  increased 
gastric  secretion.  Since,  as  we  have  seen  in  the  beginning,  the 
pyloric  stenosis  prevents  the  excessively  secreted  gastric  juice  from 
passing  into  the  intestine,  it  is  removed  by  vomiting  or  lavage,  and 
thus  great  quantities  of  hydrochloric  acid  become  lost  from  the 
system  instead  of  being  again  resorbed. 

Bouveret  and  Devic  claim  that  gastric  tetany  is  observed  exclu- 
sively in  such  cases  of  pyloric  stenosis  as  are  accompanied  by  exces- 
sive hypersecretion.  This  is  not  absolutely  true.  Though  the 
instances  are  very  rare,  Fleiner,  for  example,  reports  cases  in  which 
no  increase  of  gastric  secretion  was  found.  We  will  not  investigate 
now  the  cause  of  tetany  in  these  particular  cases.  Suffice  it  to  say 
that  in  gastric  tetany,  as  is  the  case  with  other  spasms,  different 
factors  may  contribute  to  the  development  of  the  attacks.  In  the 
majority  of  cases,  however,  it  is  a  fact  that  large  quantities  of  chlorine 
are' lost  from  the  body  by  the  removal  of  the  excessively  secreted 
gastric  juice.  This  is  proved  by  the  fact  that  in  these  cases  the 
secretion  of  chlorine  through  the  urine  steadily  diminishes,  and 
finally  ceases  altogether. 
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To  be  sure,  the  disappearance  of  chlorides  from  the  urine  here 
is  not  an  absolute  indicator  of  the  quantities  really  lost  from  the 
body.  The  organism  holds  on  to  its  chlorine  obstinately.  When 
we  limit  the  supply  of  chlorine  by  cutting  it  out  of  the  food  the 
quantity  excreted  in  the  urine  becomes  less,  and  finally  disappears 
altogether.  At  the  same  time  the  secretion  of  hydrochloric  acid 
with  the  gastric  juice  will  stop,  as  was  shown  by  A.  Cahn  in  his 
experiments  on  dogs.  The  organism  saves  its  chlorine  by  checking 
its  secretion.  In  spite  of  the  diminished  secretion,  there  may  still 
be  a  great  deal  left  in  the  system.  In  gastrosuccorrhcea,  however, 
the  conditions  are  altogether  different.  Through  the  constant  irrita- 
tion to  the  mucosa  here,  causing  the  excessive  secretion  of  gastric 
juice,  large  quantities  of  chlorine  are  constantly  withdrawn  from 
the  blood,  and  since  they  are  removed  from  the  body  by  vomiting 
or  lavage,  reabsorption  is  prevented,  so  that  the  body  suffers  an 
actual  loss  of  chlorine.  At  the  same  time  these  patients  do  not 
take  the  proper  amount  of  food,  and,  therefore,  not  the  proper 
amount  of  chlorine  to  make  up  for  the  loss.  In  other  words,  there 
is  increased  excretion  of  chlorine,  and  the  amount  ingested  is  de- 
creased— a  unique  pathological  condition  which  must  lead  to  an 
impoverishment  of  chlorides  in  the  system.  We  may  well  assume 
that  this  diminution  of  chlorine  plays  some  part  in  the  development 
of  tetany. 

In  looking  through  the  literature  I  find  that  Korszynski  and 
Jaworski  as  early  as  1891  already  regarded  the  decrease  of  chlorine 
in  the  tissues  as  the  probable  cause  of  gastric  tetany.  It  is  remarkable 
that  this  view  can  nowhere  be  found  quoted  in  the  text-books,  in 
the  special  articles  on  gastric  tetany  by  Fleiner,  Albu,  and  others, 
or  in  Frankl-Hochwart's  monograph  "On  Tetany,"  in  Noth- 
nagel's  series.  Yet  their  theory  is  of  great  assistance  for  the  treat- 
ment of  that  peculiar  and  dangerous  condition. 

Korszynski  and  Jaworski,  following  their  theory,  recommended 
the  injection  of  large  quantities  of  normal  salt  solution,  subcu- 
taneously  or  by  rectum,  in  order  to  overcome  the  chlorine  starva- 
tion in  cases  of  gastric  tetany. 

Tetanic  attacks  are  of  serious  import,  and  often  lead  quickly  to 
a  fatal  issue.  In  the  latest  summary  by  Albu  of  these  cases,  forty 
in  all,  there  were  thirty-one  deaths — i.  e.,  17 \  per  cent,  mortality. 
Their  presence  influences  unfavorably  the  prognosis  of  an  opera 
tion,  and  no  operation  should  be  undertaken  in  these  cases  before 
infusing  large  quantities  of  salt  solution.  This  was  done  in  our 
case  before  and  after  the  operation,  and  it  probably  helped  to  bring 
about  the  favorable  result,  despite  the  presence  of  a  perforation. 
To  be  sure,  there  were  two  other  factors  which  favored  the  case: 
first,  that  the  operation  was  performed  only  a  few  hours  after  the 
perforation;  and,  again,  that  the  stomach  had  been  washed  shortly 
before  the  perforation  occurred,  thus  preventing  gastric  contents 
from  getting  into  the  peritoneal  cavity. 
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Albu  claims  that  therapy  offers  no  remedy  which  can  either  check 
or  prevent  a  recurrence  of  the  tetanic  attacks.  But,  perhaps,  as 
has  been  said  before,  it  may  be  possible  to  end  the  attack  by  means  of 
salt  infusions.  A  recurrence  can  only  be  prevented  by  removing  the 
cause.  Their  cause  is,  as  we  have  seen  above,  motor  insufficiency 
and  the  spastic  or  organic  pyloric  stenosis  which  hinders  the  pas- 
sage of  the  more  abundantly  secreted  hydrochloric  acid  into  the 
intestines,  thus  preventing  its  reabsorption  and  depriving  the  system 
of  large  amounts  of  chlorine.  In  order  to  remove  the  cause  the 
treatment  should  therefore  be  directed,  first  of  all,  against  the  motor 
disturbance.  Whenever  it  is  impossible  to  correct  the  motor  insuffi- 
ciency by  internal  means,  it  should  be  overcome  by  operation,  either 
by  pyloroplasty,  gastroenterostomy,  or  resection,  as  the  individual 
case  may  require.  That  is  the  rational  treatment  for  gastrosuccor- 
rhoea,  as  well  as  for  tetany. 


CHRONIC  GASTRITIS  DUE  TO  ALCOHOL. 
By  Nellis  B.  Foster,  M.D., 

NEW    YOHK    HOSPITAL. 

In  the  large  cities  we  are  accustomed  to  see  numerous  cases  of 
gastric  disorders  which  can  be  traced  directly  to  excessive  and 
habitual  use  of  alcoholic  beverages.  These  maladies  are  very 
common  in  the  low  orders  of  society  which  make  up  the  mass  of 
hospital  patients,  and  it  was  from  this  prominence  of  these  affec- 
tions that  we  became  interested  in  them.  It  is,  of  course,  well 
recognized  that  alcohol  can  produce  a  chronic  gastritis,  but  the 
clinical  differences  of  gastritis  due  to  alcohol  from  gastritis  of  other 
causes  is  not  at  present  so  clear.  At  present  we  are  concerned  only 
with  the  secretory  disturbances  of  the  gastritis  of  alcohol.  The 
methods  of  work  were  those  ordinarily  used  in  the  routine  examination 
of  gastric  contents,  Ewald's  test-breakfast  of  bread  and  unsweet- 
ened tea  being  given  in  the  morning  and  expressed  thirty  minutes  or 

an  hour  later.    Free  HCl  was  estimated  by  titration  with  j^  NaOH, 

using  dimethylamidoazobenzol  and  Giinzborge  reagent  as  an  indi- 
cator, and  phenolphthalein  as  an  indicator  in  estimating  the  total 
acidity.  Lactic  acid  was  always  tested  for,  as  were  the  gastric 
enzymes. 

The  cases  seen  divide  themselves  into  two  classes:  those  present- 
ing symptoms  of  gastritis  and  those  without  such  symptoms.  Of 
the  first  class  but  little  need  be  said.  The  symptoms  are  familiar: 
nausea,  with  retching,  on  rising  in  the  morning,  and  the  vomiting, 
perhaps,  of  some  mucus.    These  symptoms  pass  away  after  a  couple 
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of  "drinks"  to  settle  his  stomach;  then  he  is  able  to  eat  his  break- 
fast, and  is  free  from  discomfort  until  the  next  morning.  The 
gastric  motility  in  these  cases  is  considerably  accelerated.  The 
test-meal  must  usually  be  removed  after  forty-five  minutes,  at  long- 
est, in  order  to  recover  sufficient  material  for  analysis.  There  is 
much  mucus  present,  both  free  and  mixed  with  food.  Free  HCl 
is  usually  absent.  Total  acids  are  low.  Pepsin  and  rennin  normal. 
The  following  case  may  be  given  as  typical: 

Case  XXI. — Man,  aged  thirty-four  years;  clerk.  Family  history 
and  past  history  unimportant.  Habits :  drinks  considerable  whiskey; 
always  a  glass  before  breakfast.  For  last  month  or  two  the  patient 
thinks  he  has  averaged  about  one  quart  of  whiskey  per  diem. 

Present  Illness.  Has  felt  run  down  for  some  time,  but  with  no 
special  symptoms,  however,  except  morning  vomiting  for  several 
weeks.  Ankles  swell  sUghtly,  and  is  puffy  under  the  eyes  in  the 
morning.     No  pulmonary,  cardiac,  or  urinary  symptoms. 

Physical  Examination.  Normal,  except  for  slight  swelling  of 
ankles.  Urine:  specific  gravity  1024;  no  albumin  or  sugar;  no 
casts. 

Gastric  Analysis.  Ewald  test-breakfast.  Free  HCl,  0;  total 
acidity,  22;  no  lactic  acid;  enzymes  present.  Second  analysis  two 
days  later  shows  same  results. 

The  second  class  of  these  cases,  those  presenting  no  gastric 
symptoms,  is  of  greater  significance.  The  cases  observed  by  the 
writer  entered  the  hospital  because  of  some  malady  other  than 
gastric  affections,  and  were  recognized  as  possible  cases  of  alcoholic 
gastritis  on  account  of  their  habits  or  on  account  of  the  general 
alcoholic  appearance.  It  was  only  after  studying  a  number  of  the 
cases  of  chronic  gastritis  with  pronounced  symptoms  that  our 
curiosity  was  aroused  concerning  the  gastric  condition  of  those 
individuals  who  habitually  use  large  amounts  of  alcoholic  bev- 
erages, yet  present  no  symptoms  pointing  to  gastric  disturbances. 
Hoping  to  obtain  some  light  on  this  point,  it  has  been  our  custom 
to  make  the  routine  gastric  analysis  on  all  of  those  cases  th.at  came 
into  the  hospital  for  any  cause  antl  whose  appearance  or  history 
pointed  to  overindulgence  in  alcohol.  The  number  of  cases  seen 
is  now  sufficiently  large  to  permit  of  fairly  accurate  deductions. 
In  contrast  to  the  first  class  of  cases  there  is  no  hyperkinesis,  nor 
is  there  usually  a  great  excess  of  mucus.  The  acid  secretion  being 
wherein  morbidity  is  displayed,  free  HCl  is  always  low,  often  absent, 
and  in  no  case  over  15.  The  average  for  our  series  is  5.  The  total 
acids  are  lowered,  but  not  below  the  low  normal  limit.  In  other 
respects  the  gastric  functions  appear  normal.  The  interest  in  these 
cases  is  mostly  scientific,  but  there  is,  however,  a  practical  applica- 
tion, namely,  that  one  must  be  guarded  in  placing  stress  on  the 
absence  of  free  HCl  in  the  diagnosis  of  stomach  diseases  unless  free 
indulgence  in  alcohol  can  be  excluded.    The  diagnosis  of  carcinoma 
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of  the  stomach  in  the  early  stages  is  based  upon  a  number  of  small 
data,  the  most  significant  of  which  is,  perhaps,  the  continued  absence 
of  free  HCl.  The  point  to  which  the  writer  wishes  to  call  attention 
is  that  in  these  cases  of  possible  carcinoma  without  definite  signs 
or  symptoms  a  history  of  alcoholic  habits  casts  great  doubt  on  that 
diagnosis.    A  case  of  the  kind  may  be  cited : 

G.  W.,  male,  aged  forty-eight  years,  entered  the  hospital  com- 
plaining of  weakness,  loss  in  weight,  and  indefinite  and  occasional 
distress  in  the  epigastrium.  History  and  physical  examination 
pointed  to  no  organic  disease.  Blood  count,  normal.  Gastric 
analysis  showed  absence  of  free  HCl  (three  analyses).  No  diag- 
nosis could  be  made,  and  an  exploratory  operation  was  done,  which 
disclosed  a  small  tumor  in  the  tail  of  the  pancreas  (possibly  car- 
cinoma) ;  the  stomach  appeared  normal.  There  appearing  no  cause 
for  the  absence  of  free  HCl  in  the  gastric  analyses,  the  man  was 
later  questioned  concerning  his  habits.  He  had  always  drunk  two 
glasses  of  whiskey  before  breakfast,  he  stated,  and  occasionally  a 
glass  during  the  day. 

Riegel,  Ewald,  and  other  observers  have  pointed  out  the  relation 
of  alcohol  to  chronic  gastritis;  we  are  able  to  find  no  references, 
however,  to  indicate  that  there  is  recognized  a  change  in  gastric 
secretion  due  to  alcohol  previous  to  the  excitation  of  subjective 
symptoms.  Such  a  change  as  we  have  described  is  not  accurately 
a  gastritis  chronica  because,  while  there  is  slight  increase  in  the 
mucous  secretion,  it  is  not  marked  nor  constant  enough  to  bring 
the  syndrome  under  that  head.  It  is,  however,  the  precursor  of  that 
condition;  and  its  interest  in  differential  diagnosis,  we  hope,  will 
lead  some  one  to  confirm  our  results. 


A  DIFFERENTIAL  STAINING  OF  THE  BLOOD  WITH 
SIMPLE  SOLUTIONS. 

By  William  Page  Harlow,  M.D., 

OF   BOULDER,    COLORADO. 

For  the  past  year  and  a  half  the  writer  has  been  practically  in 
daily  use  of  some  one  of  the  methyl-alcohol-eosin-methylene-blue 
blood  stains  ( Jenner,  May,  Griinwald  and  Wright's) ,  and  has  expe- 
rienced trouble  at  different  times  in  obtaining  a  methyl  alcohol 
that  would,  with  one  of  the  above  powders,  give  results  as  satisfac- 
tory as  with  previous  batches.  Neither  are  the  ready-for-use  fluids 
furnished  by  the  chemists  uniform  and  always  satisfactory  in  result. 
He  believes  this  experience  to  be  a  common  one  with  haematologists 
and  physicians  who  are  doing  any  considerable  amount  of  blood 
work.    Therefore,  it  seems  permissible  to  call  attention  to  a  method 
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giving  a  color  picture  similar  to  and  recommended  over  the  above 
because  of: 

1.  The  simple  and  less  expensive  solutions  employed. 

2.  The  easy  technique  and  rapidity  of  staining. 

3.  The  more  uniform  results  obtained  with  stains  and  alcohols 
furnished  from  different  manufactories  and  at  different  times.^ 

The  solutions  used  are : 

No.  I.  Eosin,  1  gram,  in  absolute  methyl  alcohol,  100  c.c. 
No.  II.  Methylene  blue,   1   gram;  in  absolute  methyl  alcohol, 
100  c.c. 
The  procedure  is: 

1.  A  fresh-spread  cover-glass  (or  slide)  taken  in  the  usual  manner. 

2.  Dried  in  air  only. 

3.  Preparation,  held  in  self-closing  cover-glass  forceps,  covered 
with  as  much  eosin  as  it  will  readily  hold  without  draining,  allowing 
same  to  remain  one  minute. 

4.  Eosin  rapidly  decanted  (shake  off  the  surplus).  Do  not  wash 
the  spread  in  water,  and  do  not  allow  it  to  become  dry  by  evapora- 
tion. 

5.  The  eosin  moist  specimen  quickly  covered  with  the  methylene- 
blue  solution,  allowing  to  stand  about  one  and  one-quarter  minutes 
(different  blues  require  a  few  seconds  more  or  less  than  this).^ 

6.  Wash  gently  in  ordinary  pure  water  (best  to  wash  or  dip 
spread  in  a  glass  of  water,  rather  than  in  a  strongly  running  stream 
from  tap). 

7.  Dry  between  layers  of  filter-paper  and  mount  in  balsam.' 
The  microscopic  differential  color  picture  shown  by  this  method 

with  the  blood  spread  is  as  follows: 

The  Red  Cells. 

The  haemoglobin-holding  cells,  when  normal,  are  a  deep  red, 
clean  and  evenly  stained. 

'  The  greater  part  of  the  work  done  by  the  writer  was  with  Griibler's  Pure  French  Eosin, 
the  "  B"  Patent  Methylene  Blue,  med.  pur.,  and  an  absolute  methyl  Alcohol  made  by  0.  F. 
Kahlbaum,  Berlin.  Though  recent  experiments  with  other  foreign-made  stains,  and  an  Eosin 
and  a  Methylene  Blue  furnished  by  Bausch  &  Lomb,  and  absolute  Methyl  alcohols  furnished 
by  Merck  &  Co.,  Eberbach  &  Son,  Ann  Arbor;  E.  H.  Sargent  &  Co.,  Chicago,  and  Hynson  & 
Westcott,  Baltimore,  have  given  quite  uniform  and  very  satisfactory  results. 

^  It  should  be  noted  when  the  red  blood  cells  are  stained  bluish  that  it  is  because  of  an 
understaining  with  the  methylene  blue,  and  that  the  eosin  which  is  more  or  less  loosely  com- 
bined with  the  oxyphilic  substances  has  not  had  sufficient  time  to  neutralize  the  action  of  the 
methylene  blue  which  has  been  added  in  excess.  This  variation  in  the  time  for  counter- 
staining  with  the  methylene  blue  has  been  found  to  be  between  one;and  one-quarter  and  two 
minutes  in  all  the  combinations  that  I  have  tried. 

'  Spreads  dried  in  air  may  be  kept  unfixed,  back  to  back,  between  folds  of  filter-paper  for 
several  months,  and  still  give  quite  satisfactory  staining  results.  A  recent  staining  and  exami- 
nation of  one-year-old  unfixed  spreads  of  malaria,  leukaemia,  and  pernicious  anaemia  showed 
that  the  hemoglobin-containing  cell  stained  practically  as  well  as  when  fresh— i.  «.,  ansmia, 
and  all  grades  of  polychromasia,  nuclei,  and  the  punctate  basophilic  granules  of  Grawitz  are 
shown,  as  well  as  the  malarial  Plasmodium.  But  in  the  colorless  corpuscles  the  granules  are 
not  well  differeniiated,  the  nuclei,  and  basophilic  substances  only,  being  well  brought  out. 
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In  the  chloroses  they  are  somewhat  paler  and  show  light  to  clear 
central  areas. 

In  pernicious  and  other  severe  secondary  anaemias,  all  grades 
of  polychromatophilia,  from  terra-cotta,  yellowish-brown,  and 
greenish-yellow  to  a  cloudy  blue  or  purple  are  shown. 

Small  basophilic  granulations  are  sharply  brought  out,  being  blue 
to  deep  purple  in  color,  and  found  in  cells  the  cytoplasm  of  which 
may  show  any  grade  of  polychromatophilia. 

The  nuclei  are  deep  blue,  and,  in  the  larger  forms  especially,  the 
chromatin  threads  are  clearly  brought  out. 

The  plaques,  both  in  and  out  of  the  cells,  are  stained  a  lavender 
to  dirty  purple  (but  for  the  better  study  of  the  plaques,  the  simple 
staining  of  the  unfixed  spread  for  fifteen  to  thirty  seconds  with  the 
methylene-blue  solution  alone  is  recommended.  This  is  also  good 
for  all  basophilic  substances). 

In  the  malarial  plasmodium  the  cytoplasm  is  stained  a  bright 
light  blue;  the  chromatin  a  deeper  blue  to  purple;  the  segment 
walls  are  nicely  shown,  and  the  pigment  appears  as  black  dots  or 
ovals.^ 

The  Leukocytes. 

Of  the  colorless  polymorphonuclear  granulated  corpuscles,  the 
neutrophiles  generally  show  three  or  more  quite  dark-blue  nuclei. 
The  cytoplasm,  taking  a  reddish  tinge,  is  thickly  studded  with  small 
violet  to  reddish  granules,  the  whole  apparently  closely  limited,  as 
though  by  a  cell  membrane. 

The  oxyphiles,  in  a  thickly  spread  blood  specimen,  are  smaller 
than  the  neutrophiles,  but  in  a  thinly  spread  film  usually  appear 
larger  than  the  neutrophiles.  The  nuclei,  when  there  are  three  or 
more,  as  is  often  the  case,  are  of  the  size  and  shape  and  stain  the 
same  as  the  nuclei  in  the  neutrophiles,  but  more  frequently  there 
are  two  nuclei,  oval  or  biscuit  shaped,  lying  well  apart  in  the  cell, 
which  are  larger  and  stain  a  paler  blue  than  the  neutrophiles.  The 
cytoplasm  has  a  red  tinge,  if  any,  and  is  more  or  less  loosely  studded 
with  large,  glistening,  rose-red  granules  that  do  not  seem  to  be 
closely  restrained,  some  often  overlying  the  nuclei,  others  being, 
entirely  without  the  normal  limits  of  the  cell  (the  so-called  "explo- 
sive" action  after  the  drawing  of  the  blood). 

The  basophiles  generally  are  a  little  smaller  than  the  neutrophiles, 
but  vary  in  size  to  as  large  as  the  oxyphiles.  The  nuclei  are  often 
hard  to  differentiate  from  the  cytoplasm,  both  being  stained  a  pale 
blue.  In  some  cases  the  nuclei  are  stained  a  deeper  blue  than  the 
cytoplasm,  are  irregular  in  shape,  aiid  often  eccentrically  placed. 
But  the  coarse,  spherical  granules,  varying  in  size  from  that  of  a 

1  The  addition  of  one-half  per  cent,  of  sodium  carbonate  or  lithium  bicarbonate  to  the 
methyiene-blue  solution  will  give  a  better  stain  for  the  malarial  Plasmodium,  but  other 
structures  are  stained  a  little  more  blue  than  with  the  simple  solution. 
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neutrophile  granule  to  as  large  as  fat-droplets,  some  staining  a  deep 
blue  to  purple  or  almost  black,  are  distinctive. 

The  mononuclear  granulated  corpuscles  or  myelocytes  stain 
about  the  same  as  the  polymorphonuclear  cells,  having  the  same 
kind  of  granules.  The  nucleus  is  generally  at  one  side  and  is 
round  or  oval,  often  showing  two  or  more  clear  dots;  and  some- 
times a  fine  reticular  chromatin  may  be  noted. 

The  neutrophilic  myelocyte  is  the  largest  of  this  class.  Its 
nucleus  is  large,  often  taking  up  more  than  half  the  cell,  and  is 
generally  eccentrically  placed.  The  cytoplasm  is  closely  filled 
with  violet-stained  relatively  small  granules. 

The  oxyphilic  myelocyte  is  a  little  smaller  than  the  neutrophile. 
Its  nucleus  is  stained  a  paler  blue  and  generally  shows  little  or  no 
structure.  The  c>i:oplasm  is  of  a  reddish  tinge,  and  the  granules 
filhng  the  same,  sometimes  partly  overlying  the  nucleus,  are  large 
and  quite  uniform  in  size,  and  stain  a  glistening  rose-red. 

There  appear  to  be  two  forms  of  the  mononuclear  cell,  containing 
basophilic  granules,  though  both  may  be  of  bone-marrow  origin, 
and  one  an  earlier  form  of  the  other. 

The  basophilic  myelocyte  (undoubtedly  properly  so  classified 
because  it  is  a  mononuclear  cell  with  basophilic  granules,  and  can 
be  demonstrated  in  normal  and  pathological  bone-marrow)  is  a 
little  larger  than  a  polymorphonuclear  neutrophile.  It  has  a  deep- 
blue  staining  nucleus  located  a  little  to  one  side  of  the  centre.  The 
cytoplasm  is  stained  a  lighter  blue  and  is  fairly  well  filled  with  baso- 
philic granules  about  the  size  of  the  neutrophilic  granules;  these 
are  stained  a  deep  but  real  blue. 

The  other  form,  the  origin  of  which  has  been  attributed  to  the 
tissues  and  spleen,  and  classified  as  a  mast-cell,  is  round  or  more 
often  oval  in  shape,  varying  greatly  in  size — i.  e.,  from  being  but 
little  larger  than  a  red  blood  cell  to  as  large  as  a  neutrophilic  myelo- 
cyte. The  nucleus  and  cytoplasm  are  stained  a  pale  blue  and 
sometimes  cannot  be  differentiated;  others  of  these  cells,  however, 
will  show  a  well-defined  and  cloudy  to  deep-blue  staining,  oval  or 
lobulated  nucleus.  The  cytoplasm  is  stained  a  pale,  clear  blue, 
and  studded  with  deep  blue  to  royal  purple  granules  which  differ 
somewhat  in  size  and  shape,  but  most  of  which  are  large  and  coarse, 
and  oval,  triangular,  or  cuboid  in  form. 

The  Non-granular  Mononuclear'Corpiiscles. 

The  small  lymphocyte  is  about  the  size  of  a  red  blood  cell  and 
stains  in  at  least  three  different  ways,  under  apparently  normal 
conditions,  and  in  the  same  specimen. 

With  this  staining  method,  in  one  form,  we  see  a  small,  nearly 
round  cell  with  a  relatively  large  pale-blue  staining  nucleus  which 
may  show   two  or  more  pseudonucleoli  and  a  small  [amount  of 
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chromatin.  The  nucleus  is  apparently  nearly  surrounded  by  a 
crescent  of  cytoplasm  which  exhibits  a  band  of  reddish  staining 
cytoplasm  next  to  the  nucleus,  then  outward  from  this  a  pale-blue 
shading  to  a  dark-blue  periphery,  or  the  dark  blue  contiguous  to 
the  red. 

In  a  second  form  this  surrounding  cytoplasm  seems  curled  or 
pressed  up  around  the  nucleus,  and  we  see  a  pale-blue  nucleus  sur- 
rounded by  a  very  narrow  band  of  deep-staining  cytoplasm. 

In  the  third  form  the  cytoplasm  seems  to  almost  or  entirely  sur- 
round and  cover  the  nucleus,  and  we  get  the  same-sized  cell,  dark- 
blue  staining,  with  nucleus  usually  not  apparent;  but  often  nodal 
thickenings  of  the  cytoplasm  give  the  appearance  of  granules. 

In  some  cases  of  lymphatic  leukaemia,  where  there  is  a  great 
proliferation  of  these  small  lymphocytes,  we  may  see  a  majority  of 
the  cells  with  the  nucleus  staining  a  hazy  blue  and  the  cytoplasm 
tinged  with  blue,  or  nearly  clear. 

The  large  lymphocytes  are  the  size  of  or  larger  than  a  polymor- 
phonuclear neutrophile.  They  have  a  larger  nucleus  and  an  abso- 
lutely and  relatively  larger  amount  of  cytoplasm;  otherwise  the 
description  of  the  first  form  of  small  lymphocyte  will  suffice,  and  in 
general  they  may  be  classed  together. 

The  large  mononuclears  and  transition  forms  may  be  considered 
together.  They  have  a  structureless  light-blue  staining  nucleus, 
round  or  more  often  oval  or  indented  (as  kidney  shaped),  and  with 
a  relatively  large  amount  of  cytoplasm,  which  often  is  not  stained 
and  is  barely  discernible.  In  this  there  may  be  vacuoles  and  nodal 
thickenings,  but  no  granules. 

In  a  series  of  specimens  lately  examined,  a  number  of  cells  that, 
with  other  staining  methods,  would  have  been  classified  as  "large 
mononuclear"  or  "transition  forms,"  showed  the  double  coloring 
of  the  cytoplasm,  and  it  seems  quite  probable  that  they  are  merely 
other  forms  in  the  chain  of  the  lymphocytes. 

There  remain  to  be  noted  a  group  of  mononuclear  cells,  product 
of  the  bone-marrow,  and  being  either  by-products  (dying)  or 
young  cells  intermediary  in  stage  between  basic  cells  and  the  cor- 
puscles of  peripheral  blood.  These  have  been  noted  as  marrow 
cells  (mark-zellen),  stem  cells  (stamm-zellen),  an  earlier  form  of 
the  mark-zellen  and  stimulation  or  irritation  forms  (Reizungsfor- 
men).  These  can  be  well  classified  together  under  the  head  of 
marrow  cells.  These  are  round  cells  about  the  size  of  the  poly- 
morphonuclear neutrophile.  They  all  react  to  basic  dyes  only.  In  the 
young  forms  a  nucleus  is  not  noted,  but  we  see  a  round  cell  staining 
quite  deeply  blue,  being  darker  at  the  periphery.  In  this  cell  is  a 
rough  protoplasm  having  a  ''ground-glass"  appearance,  often  two 
or  more  nucleoli  or  areas  appearing  vacuolated;  and  perhaps  some 
granuloid  areas  due  to  thickened  cytoplasm.  In  later  stages  a 
nucleus  staining  a  little  deeper  blue  than  the  surrounding  cyto- 
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plasm  is  seen,  otherwise  with  the  same  appearance  as  in  the  first 
stage. 

In  still  later  stages  the  cytoplasm  may  begin  to  take  on  a  violet 
or  reddish  hue,  and  granules  begin  to  appear,  when  we  must  class 
the  cell  as  a  myeloc}i;e.  All  grades  between  the  diffuse-looking 
stamm-zellen  and  the  fully  granulated  myeloc)-te  may  be  noted. 


ON  THE  MECHANISM  OF  THE  CONTRACTION  OF 
VOLUNTARY  MUSCLE  OF  THE  FROG. 

By  Edward  B.  Meigs, 

OF    PHILADELPHIA. 

As  a  first  step  in  the  search  for  a  mechanical  explanation  of 
muscular  contractility,  it  is  necessary  to  have  a  definite  idea  of  the 
change  of  form  which  takes  place  in  a  muscle  fibre  when  it  con- 
tracts. For  various  reasons  I  have  used  frog's  voluntary  muscle 
in  nearly  all  of  my  experiments.  It  is  well  known  that  when  a 
fresh  frog's  muscle  is  placed  in  distilled  water  it  goes  into  a  state 

Fig.  1. 
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Muscle  fibres  in  water  rigor. 

of  complete  and  lasting  contraction  called  water  rigor.  If  a  muscle 
in  water  rigor  be  carefully  teased,  some  of  its  fibres  will  generally 
be  found  in  the  condition  shown  by  Fig.  1. 

Fig.  1  is  a  drawing  of  two  fibres  from  a  frog's  sartorius  in  water 
rigor.  The  drawing  was  made  with  the  camera  lucida,  and  the 
outlines  are,  therefore,  as  true  to  nature  as  possible.    The  upper  fibre 
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has  been  bent  almost  into  a  circle  by  the  teasing,  while  the  lower 
one  is  nearly  straight.  The  specimen  from  which  Fig.  1  was  drawn 
was  prepared  as  follows:  The  sartorius  was  dissected  from  the 
thigh  of  a  freshly  killed  frog  and  placed  in  distilled  water  for  about 
ten  minutes.  It  was  then  carefully  teased  in  a  little  water  on  a  glass 
slide,  the  excess  of  water  was  removed,  and  a  drop  of  glycerin 
applied.  The  preparation  was  then  covered  with  a  cover-glass, 
which  was  cemented  to  the  slide  with  asphalt.  The  teased  fibres 
were  examined  under  the  microscope  in  water  before  the  glycerin 
was  applied,  and  they  were  then  seen  to  present  the  same  appear- 
ance as  in  the  drawing,  except  that  the  distended  portions  of  the 
lower  one  were  as  symmetrically  globular  as  those  of  the  upper  one 
in  the  drawing.  I  do  not  know  why  the  glycerin  caused  the  irregu- 
larity of  outline  of  the  lower  fibre  without  affecting  the  upper  one. 

I  have  treated  a  number  of  muscles  in  the  manner  described  and 
I  have  almost  always  been  able  to  obtain  some  fibres  from  each 
muscle  in  the  beaded  condition  illustrated;  but  in  no  case  have  I 
found  more  than  a  small  proportion  of  the  fibres  of  a  muscle  in  this 
state.  The  following,  however,  will  show  that  the  beaded  is  the 
true  form  of  contracted  muscle. 

It  is  universally  acknowledged  that  the  contraction  of  muscle 
under  electrical  stimulation  is  the  same  as  the  normal  contraction, 
and,  therefore,  if  fibres  can  be  shown  to  take  the  form  of  Fig.  1 
when  they  contract  under  electrical  stimulation,  it  must  be  admitted 
that  the  beaded  form  is  the  normal  state  of  contracted  muscle.  It 
is  not  easy  to  observe  beneath  the  microscope  the  change  of  form 
which  frog's  muscle  fibres  undergo  during  contraction  due  to  elec- 
trical stimulation.  If  the  muscle  is  large  enough  to  be  dissected 
out  without  damage,  it  is  too  large  to  allow  its  fibres  to  be  seen 
clearly  through  the  microscope.  On  the  other  hand,  the  least 
roughness  in  handling  a  small  muscle  destroys  the  irritability  of 
all  or  of  nearly  all  of  its  fibres.  Besides  this,  the  change  from  the 
uncontracted  to  the  contracted  form  is  so  rapid  that  it  throws  the 
fibres  under  observation  out  of  focus,  and  the  contraction  lasts  at 
most  only  a  few  seconds,  affording  little  time  to  get  them  in  focus 
again. 

I  have  found  the  sartorius  to  be  the  best  muscle  for  this  experi- 
ment. It  is  thin  and  flat  and  its  fibres  are  parallel.  If  this  muscle 
be  carefully  dissected  from  the  thigh  of  a  small  frog  and  laid  across 
the  electrodes  so  that  it  can  be  observed  through  the  microscope, 
the  straight  outlines  of  the  fibres  and  the  cross-striations  can  be 
distinctly  seen.  If  now  the  tetanizing  current  be  applied,  the  fibres 
will  probably  fly  out  of  focus.  But  if  they  are  quickly  brought  back 
into  focus,  it  will  be  seen  that  their  outlines  are  no  longer  straight, 
but  that  they  have  taken  the  beaded  form. 

After  a  muscle  lying  on  a  pair  of  electrodes  with  its  ends  inuittached 
has  been  thrown  into  tetanus,  it  never  again  completely  relaxes. 
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but  remains  shorter  and  wider.  This  can  be  distinctly  seen  if  the 
muscle  be  watched  with  the  naked  eye,  and  the  fact  is  a  great  help 
in  the  observation  of  contraction.  For,  after  the  first  application 
of  the  tetanizing  current,  the  fibres,  being  already  partially  con- 
tracted, move  to  a  much  less  extent  with  each  subsequent  applica- 
tion, and  remain  in  focus,  provided  the  objective  used  be  of  reason- 
ably low  power.  If  the  tetanizing  current  be  weak,  and  if  it  be 
applied  for  only  short  periods,  the  fibres  may  be  seen  with  the 
microscope  to  contract  and  relax  again  and  again,  and  the  beading 
of  the  fibres  can  be  seen  to  increase  when  the  current  is  applied,' 
and  to  diminish  when  it  is  removed.  Of  course,  this  beading  of  the 
fibres  under  electrical  stimulation  can  only  be  seen  at  the  cost  of  a 
good  deal  of  care  and  trouble.  I  have  again  and  again  been  dis- 
appointed by  finding  that  the  irritability  of  the  fibres  under  obser- 
vation has  been  completely  lost;  but  I  have  repeatedly  observed 
the  increase  and  diminution  of  the  beading  on  application  and 
removal  of  the  tetanizing  current,  and  I  have  never  seen  a  mere 
broadening  of  the  fibres  on  application  of  the  current  and  a  narrow- 
ing on  its  removal. 

It  must  be  said,  in  passing,  that  the  constrictions  and  bulgings  of 
the  contracted  fibres  cannot  be  regarded  as  "waves  of  contraction." 
As  the  bulgings  do  not  entirely  disappear  on  removal  of  the  tetaniz- 
ing current,  it  can  easily  be  seen  that  they  always  occur  at  the  same 
points.  This  seems  to  show  that  they  are  caused  by  definite  struc- 
tural peculiarities  of  the  fibre.  Moreover,  the  bulgings  remain 
stationary  during  the  flow  of  the  current.  It  is  impossible  to  con- 
ceive a  stationary  wave  of  any  sort,  and  equally  impossible  to  believe 
that  "waves  of  contraction"  could  be  present  during  tetanus,  wliich 
is  a  state  of  complete  contraction  throughout  the  length  of  a  muscle 
fibre. 

It  is,  of  course,  difficult  to  observe  the  finer  peculiarities  of  muscle 
fibres  in  tetanus.  A  whole  muscle  is  an  unsatisfactory  object  for 
microscopic  examination,  and  the  tetanus  can  last  but  a  few  seconds 
at  most.  As  far  as  I  have  been  able  to  discover,  however,  the 
appearance  of  fibres  in  tetanus  is  similar  to  that  of  the  beaded 
fibres  illustrated  by  Fig.  1.  The  important  points  of  similarity  are 
the  disappearance  of  the  cross-striae  and  the  great  distance  between 
the  contiguous  constrictions.  The  portion  of  a  muscle  fibre  between 
two'  contiguous  constrictions  evidently  contains  many  cross-stria- 
tions,  for  the  distance  between  two  contiguous  striae  is  not  more 
than  a  tenth  of  the  diameter  of  the  muscle  fibre,  whereas  the  dis- 
tance between  two  constrictions  is  nearly  equal  to  the  diameter  of 
the  contracted  fibre  at  its  widest  part. 

It  may  be  that  observations  similar  to  mine  have  been  already 
recorded,  but  I  have  examined  a  good  <leal  of  the  Hterature  of 
the  subject  and  have  not  been  able  to  find  any  reference  to  the 
fact  that  frog's  voluntary  muscle  fibres  take  the  beaded  form  when 
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they  contract.  Ranvier/  however,  mentions  the  fact  that  the  fibrils 
of  insects'  wing  muscles  often  present  the  beaded  appearance.  But 
whether  the  facts  have  been  recorded  or  not,  they  demand  more 
consideration  than  they  have  hitherto  received. 

I  shall  now  give  what  seems  to  me  the  most  probable  explanation 
of  contraction.  It  is  based  partly  on  the  observations  recorded  above, 
but  the  correctness  of  the  observations  is  not  affected  by  the  proba- 
bility or  improbability  of  the  explanation.  I  shall  begin  by  showing 
that  if  the  muscle  fibre  be  assumed  to  have  a  certain  mechanical 


Fi(i.  2. 


Fig.  3. 


Fibre  model. 


Fibre  model  contracted. 


structure,  the  phenomena  of  water  rigor  may  be  explained  on  per- 
fectly well-known  mechanical  and  physical  principles.  I  can  best 
describe  the  structure  by  exhibiting  drawings  of  a  model. 

Fig.  2  represents  a  model  supposed  to  have  the  structure  of  a 
muscle  fibre.  ^  xl  is  a  tube  of  thin  rubber,  encircled  at  intervals  by 
wirfe  rings,  E  E  E.  Along  the  tube  run  inelastic  cotton  threads, 
F  F  F,  each  of  which  is  attached  to  all  of  the  wire  rings.     5  is  an 


Lefons  d'anatomie  g6n6rale  sur  le  systime  musculaire. 


MEIGS :  MUSCULAR   CONTRACTILITY.  671 

air-])ump,  by  which  air  can  be  forced  into  the  tube  A  A.  When 
this  is  done  the  model  takes  the  form  shown  by  Fig.  3.  Each  of 
the  divisions  of  the  tube  between  the  wdre  rings  tends  to  become 
spherical,  the  cotton  threads  are  thi-own  into  curves,  and,  as  they 
are  nearly  inelastic,  the  whole  structure  necessarily  shortens.  The 
illustrations  are  reproduced  from  photographs  of  the  model  taken 
at  equal  distances  from  it,  so  that  the  relative  dimensions  are  pre- 
served; the  distance  between  the  lines  A  and  B  (Fig.  3)  represents 
the  amount  of  the  shortening. 

It  will  be  necessary  now  to  return  a  step  and  consider  what  are 
the  most  obvious  changes  that  take  place  when  a  fresh  frog's  muscle 
is  placed  in  distilled  water.  These  changes  may  be  summed  up  as 
follows:  The  muscle  absorbs  water,  it  contracts,  and  its  fibres 
change  from  the  cylindrical  to  the  beaded  form.  It  may  be  proved 
that  the  muscle  absorbs  water  by  weighing  it  before  placing  it  in 
the  water  and  afterward.  It  will  be  found  to  be  heavier  afterward. 
The  contraction  of  the  muscle  is  remarkable  in  several  ways.  It 
is  very  slow,  for  about  fifteen  minutes  elapse  before  it  is  complete; 
it  is  almost  exactly  equal  to  the  greatest  contraction  that  can  be 
obtained  with  the  tetanizing  current;  and  once  complete  it  lasts 
indefinitely. 

The  absorption  of  water  by  the  muscle  may  be  explained  by  the 
laws  of  osmosis.  The  shortening  of  the  fibres  and  their  change  of 
form  are  immediately  explained  if  they  are  supposed  to  have  a 
structure  mechanically  equivalent  to  that  of  the  model.  For  if 
they  had  this  structure,  the  water  passing  into  them  by  the  osmotic 
process  would  compel  them  to  change  from  the  uncontracted  cylin- 
drical form  to  the  contracted  beaded  form,  exactly  as  air  forced 
into  the  model  compels  it  to  change  from  the  form  shown  by  Fig.  2 
to  the  form  shown  by  Fig.  3.  When  the  osmotic  process  is  complete 
there  is  no  tendency  for  it  to  reverse  itself,  and  the  muscle  therefore 
remains  contracted  for  an  indefinite  time. 

There  is  one  mechanical  fact  which  greatly  strengthens  the  argu- 
ment. It  is  a  necessary  part  of  the  construction  of  the  model  that 
the  distance  between  the  wire  rings  should  bear  the  same  relation 
to  the  diameter  of  the  tube  as  shown  by  Fig.  2.  Suppose  that  all 
of  the  wire  rings  except  those  at  the  top  and  at  the  bottom  of  the 
tube  were  removed,  and  that  the  threads  and  the  rest  of  the  machine 
were  left  as  before,  a  much  greater  amount  of  air- would  then  have 
to  be  forced  into  the  tube  before  the  curvature  of  the  threads  and 
consequent  shortening  of  the  model  was  as  great  as  in  Fig.  2;  for 
the  whole  tube  would  tend  to  take  the  form  of  a  sphere,  and  before 
it  could  assume  this  shape  the  rubber  at  the  middle  would  have 
to  stretch  enormously,  and  the  diameter  at  that  point  would  be  very 
great.  On  the  other  hand,  practically  no  shortening  can  be  pro- 
duced in  a  machine  with  its  rings  much  nearer  together  than  those 
of  the  model  (Figs.  2  and  3).    It  is  a  striking  coincidence  that  the 

VOL.   127,   SO.  4.— APRIL,   19W.  a 


672  MEIGS :   MUSCULAR   CONTRACTILITY. 

constrictions  of  the  fibres  in  Fig.  1,  the  constrictions  of  frog's  fibres 
in  electrical  tetanus,  and  those  of  the  fibrils  of  insects'  wing  muscles 
are  all  at  just  such  distances  that  the  greatest  amount  of  shortening 
can  be  obtained  with  the  least  expansion  in  volume  and  with  the 
least  stretching  of  the  fibre  sheath. 

The  four  preceding  paragraphs  may  be  summed  up  as  follows: 
All  of  the  phenomena  of  water  rigor  may  be  explained  on  perfectly 
well-known  mechanical  and  physical  principles,  if  it  be  assumed 
that  the  muscle  fibre  has  the  same  structure  as  the  model  shown  by 
Figs.  2  and  3.  It  is  known  that  water  passes  into  the  fibres  by 
osmosis  while  the  muscle  is  going  into  water  rigor,  and  if  the  fibres 
have  the  structure  in  question,  this  passage  of  water  into  them  is 
sufficient  to  cause  both  the  change  of  form  and  the  shortening.  As 
the  phenomena  of  water  rigor  can  be  explained  by  so  simple  an 
assumption,  I  have  thought  it  justifiable  to  make  the  assumption. 

The  fact  that  so  few  of  the  fibres  of  a  muscle  in  water  rigor  can 
be  found  in  the  beaded  condition  is,  of  course,  a  strong  counter- 
argument, but  it  must  be  remembered  that  distilled  water  is  a 
reagent  extremely  destructive  to  muscular  tissue.  If  the  antenna 
of  a  living  fresh-water  snail  be  cut  off  near  its  base  it  will  imme- 
diately contract.  If  it  be  then  examined  under  the  microscope  in 
a  little  water,  constrictions  and  bulgings  are  seen,  not  unHke  those 
of  the  contracted  muscle  fibres.  After  a  quarter  of  an  hour  the 
constrictions  become  much  shallower  and  fainter,  although  the 
total  length  of  the  organ  remains  unchanged ;  and  after  half  an  hour 
or  an  hour  they  completely  disappear.  It  seems  quite  possible  that 
the  constrictions  of  the  muscle  fibres  are  acted  upon  by  the  water 
in  the  same  way  as  those  of  the  snail's  antenna.  When  it  is  added 
that  fibres  in  electrical  tetanus  invariably  present  the  beaded  appear- 
ance, the  fact  that  many  fibres  from  muscles  in  water  rigor  do  not 
present  that  appearance  becomes  insignificant. 

If  my  explanation  of  water  rigor  is  correct,  it  suggests  very  impor- 
tant conclusions.  The  structure  which  I  have  attributed  to  the 
muscle  fibre  is  a  highly  specialized  one,  and  it  is  apparently  designed 
for  the  purpose  of  producing  contraction.  Besides  this,  it  evidently 
acts  when  a  muscle  is  thrown  into  tetanus  by  the  electrical  current, 
for  fibres  in  tetanus  exhibit  the  beaded  form.  The  conclusion  is 
inevitable  that  the  structure  in  question  is  part  of  the  mechanism  of 
contraction. 

To  produce  contraction  in  a  structure  like  the  model,  it  is  neces- 
sary to  increase  the  volume  of  the  contents.  There  are  only  two 
ways  in  which  this  increase  could  be  accomplished  in  muscle  fibres. 
Either  the  contents  of  the  fibres  might  expand  or  fluid  might  pass 
into  the  fibres  from  without.  If  contraction  were  caused  by  an 
expansion  of  the  contents  of  the  muscle  fibres,  it  would  necessarily 
be  accompanied  by  an  increase  in  the  volume  of  the  muscle.  But 
it  is  known  that  the  volume  of  a  muscle  does  not  increase  during 
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contraction,  and  it  cannot,  therefore,  be  supposed  that  contraction 
is  due  to  the  expansion  of  the  contents  of  the  muscle  fibres.  If, 
therefore,  the  muscle  fibre  contracts  in  the  same  manner  as  the 
model,  it  is  necessary  to  suppose  that  its  contraction  is  caused  by 
the  passage  of  fluid  into  it  from  without. 

It  is  thus  seen  that  a  consideration  of  the  phenomena  of  water 
rigor  and  of  the  change  of  form  which  frog's  muscle  fibres  undergo 
during  contraction  leads  to  the  conclusions  that  the  fibres  have  a 
certain  mechanical  structure  which  causes  them  to  contract  when 
the  volume  of  their  contents  is  increased,  and  that  the  ordinary 
contraction  of  muscle  is  caused  by  the  passage  of  fluid  from  the 
spaces  between  the  flbres  into  the  fibres.  (For  convenience,  I  shall 
hereafter  call  the  spaces  between  the  fibres  the  interfibrous  spaces.) 
It  may  be  asked  whether  this  conclusion  in  any  way  helps  to  explain 
muscular  contraction.  I  believe  that  it  does,  for  the  passage  of 
fluid  from  one  part  of  an  organ  to  another  is  a  process  which  is  quite 
likely  to  be  explained  on  the  principles  of  inorganic  chemistry. 
There  are  several  analogous  processes,  such  as  diffusion  and  osmosis. 
And  besides  this,  the  passage  of  fluid  from  one  part  of  an  organism 
to  another  is  probably  the  most  widely  distributed  and  elementary 
process  in  the  organic  world.  Plants  universally  receive  their  nour- 
ishment and  grow  by  this  process;  it  may  be  observed  in  the  amoeba 
during  the  extrusion  of  a  pseudopod;  and  in  the  higher  animals  it 
takes  place  in  the  digestive  tract,  in  the  vascular  system,  in  the  kid- 
neys, and  in  all  of  the  glands.  Not  only  this,  but  there  is  good 
reason  to  believe  that  this  process  is  the  cause  of  the  movements  of 
the  insectivorous  plants^  and  of  Mimosa  pudica.^ 

The  points  of  similarity  between  muscles  and  glands  have  received 
some  notice  from  physiologists.  Rosenthal  mentions  these  similari- 
ties in  the  work  quoted  above  (see  pp.  212  and  213).  They  are: 
first,  the  fact  that  both  muscles  and  glands  are  thrown  into  action 
by  stimulation  of  their  nerves,  and,  second,  certain  likenesses  in  the 
electrical  reactions.  The  following  experiment  seems  to  show  a  strik- 
ing histological  similarity.  If  one  of  the  voluntary  muscles  be  dis- 
sected from  a  freshly  killed  frog  and  immediately  frozen  and  cut 
into  thin  transverse  sections  the  sections  present  the  appearance 
of  Fig.  4,  which  was  drawn  from  such  a  section  with  the  camera 
lucida. 

The  striking  part  of  the  appearance  of  Fig.  4  is  the  segmented 
ring  of  darker  tissue  which  surrounds  each  of  the  fibres,  and  which 
resembles  a  layer  of  secreting  cells.  The  fact  that  transverse  sections 
of  muscle  prepared  by  the  freezing  process  resemble  sections  of 
glandular  tissue  supports  my  hypothesis  in  the  following  manner: 
I  have  been  endeavoring  to  show  that  the  contraction  of  muscle 
is  due  to  the  passage  of  fluid  from  the  interfibrous  spaces  into  the 

•  Charles  Darwin.    On  InsectiToroua  Plants,  London,  1875,  second  thousand,  p.  255. 
»  L  Rosenthal.    General  Physiology  of  Muscles  and  Nerves,  London,  1881,  pp.  2  and  3. 
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fibres.  The  activity  of  a  gland  is  secretion,  which  consists  in  the 
passage  of  fluid  from  the  interacinous  spaces  into  the  acini,  whence 
it  is  discharged  through  the  ducts.  In  other  words,  according  to 
my  hypothesis,  there  is  a  fundamental  likeness  between  the  func- 
tion of  a  muscle  fibre  and  the  function  of  a  gland  acinus.  And  if, 
in  addition  to  this,  there  is  a  strong  histological  likeness  between 
the  two  tissues,  the  fact  constitutes  a  considerable  addition  to  the 
argument. 

The  appearance  of  Fig.  4  can  always  be  obtained  by  the  following 
method:  A  frog  is  killed,  the  sartorious  is  dissected  out,  frozen, 
and  cut  into  sections  without  being  put  in  any  reagent,  and  all 
this  is  done  as  quickly  as  possible.  The  sections  may  be  floated 
out  in  a  0.6  per  cent,  sodium  chloride  solution  or  in  distilled  water 
and  examined  with  the  microscope.     They  will  then  be  seen  to 

Fig.  4. 


Cross-section  of  muscle  prepared  by  the  freezing  process. 

have  the  appearance  of  Fig.  4.  Such  sections  may  be  preserved  in 
glycerin.  Alcohol  produces  a  great  decrease  of  the  sharpness  of  the 
appearance.  In  very  warm  weather  it  is  necessary  to  cool  the  frog 
with  ice  before  killing  it,  and  to  dissect  out  the  muscle  and  freeze 
it  even  more  quickly  than  in  cooler  weather. 

Whether  the  appearance  presented  by  Fig.  4  or  that  of  sections 
of  muscles  which  have  been  preserved  in  alcohol  or  some  other 
fixative,  and  have  then  been  mounted  by  the  paraffin  or  celloidin 
method,  is  more  truly  representative  of  the  condition  of  frog's 
muscle  during  the  life  of  the  animal  must  be  left  to  the  judgment 
of  scientific  men.  The  answer  to  the  question  will  depend  on  the 
answers  given  to  two  subordinate  questions.  First,  Is  the  freezing 
process  or  is  the  alcohol  and  paraffin  process  likely  to  be  more 
destructive?  Second,  Is  the  appearance  of  Fig.  4  or  that  of  sections 
prepared  by  the  alcohol  and  paraffin  process  more  suggestive  of 
mutilated  tissue?  In  discussing  the  first  question  it  must  be  said 
that  frog's  muscle  may  be  frozen  and  melted  again  and  immersed 
for  a  considerable  period  in  0.6  per  cent,  salt  solution  without 
losing  its  irritability.^  The  process  by  which  the  appearance  of 
Fig.  4  is  obtained  can  be  completed  within  ten  minutes  of  the  death 
of  the  animal  from  which  the  tissue  is  taken,  and  no  reagent  capable 

1  American  Text-book  of  Physiology,  Philadelphia  and  London,  1901,  2d  ed.,  vol.  ii.  pp.  58 
and  162. 
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of  destroying  the  irritability  of  the  tissue  is  used.  On  the  other 
hand,  the  alcohol  and  paraffin  process  requires  many  days  for  its 
completion,  and  any  one  of  the  reagents  used  is  capable  of  destroy- 
ing the  hfe  of  the  tissue. 

It  is  difficult  to  discuss  the  question  whether  the  appearance  of 
Fig.  4  or  that  of  alcohol  and  paraffin  sections  is  more  suggestive 
of  mutilated  tissue.  Every  histologist  feels  capable  of  judging  from 
appearance  alone  which  of  two  specimens  of  the  same  tissue  is  the 
more  perfect,  and  yet  it  would  be  difficult  for  him  to  say  on  what 
he  based  his  judgment.  The  distinctness  of  the  outUnes  and  the 
amount  of  differentiation  in  each  of  the  specimens  are,  perhaps, 
the  most  important  points  to  be  considered.  The  sections  illustrated 
by  Fig.  4  certainly  show  more  differentiation  than  the  alcohol  and 
paraffin  sections.  In  Fig.  4  the  fibres  appear  to  be  made  up  of 
two  distinct  parts,  the  central  disk  and  tide  peripheral  ring,  and 
the  latter  is  evidently  di\aded  into  segments.  In  the  alcohol  sec- 
tions each  fibre  appears  as  a  nearly  homogeneous  disk.  It  is  easy 
to  imagine  that  the  mutilation  of  a  tissue  whose  true  appearance 
was  that  of  Fig.  4  might  produce  the  appearance  of  the  alcohol 
sections;  but  difficult  to  suppose  that  the  mutilation  of  a  tissue 
whose  true  appearance  was  that  of  the  alcohol  sections  might  pro- 
duce the  appearance  of  Fig.  4. 

There  is  one  difficulty  which  must  be  briefly  considered  before 
the  conclusion  of  this  discussion,  namely,  that  the  action  of  muscle 
is  extremely  rapid,  whereas  the  process  of  the  absorption  of  fluid 
is  commonly  regarded  as  a  slow  one.  But  the  unusual  conditions 
under  wliich  absorption  takes  place  in  muscle  must  be  kept  in  view. 
The  largest  muscle  fibres  are  in  reality  the  merest  threads,  each  of 
them  is  entirely  surrounded  by  fluid,  and  there  is,  therefore,  in  every 
muscle  a  very  large  surface  exposed  by  the  fibres  in  comparison  to 
the  small  amount  of  fluid  to  be  absorbed  by  them.  The  finest 
cotton  thread  is  exceedingly  thick  in  comparison  with  even  the 
largest  frog's  muscle  fibre,  and  yet  a  cotton  thread  cannot  be  dipped 
in  water  for  a  fraction  of  a  second  without  becoming  saturated. 
The  saturated  thread  has  absorbed  at  least  half  its  volume  of  water, 
and  this  is  much  more  proportionally  than  would  be  required  to 
cause  complete  contraction  in  a  muscle  fibre  with  the  structure  of 
the  model.  But  a  stronger  argument  can  be  adduced  against  the 
assumption  that  the  contraction  of  muscle  cannot  be  due  to  the 
movement  of  fluids  because  the  fluids  cannot  be  conceived  to  move 
sufficiently  rapidly.  If  nothing  further  be  conceded  regarding  the 
constitution  of  muscle  than  that  it  is  composed  of  solids  and  fluids, 
it  must  be  admitted  that  the  fluids  move  whenever  the  muscle  con- 
tracts; and  the  fluids  could  surely  be  moved  by  chemical  processes 
as  rapidly  as  by  the  movement  of  the  solid  parts  of  the  muscle. 

If  I  knew  nothing  further  about  muscle  than  that  it  was  com- 
posed of  solids  and  fluids  and  had  the  power  of  movement,  it  would 
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seem  to  me  much  more  likely  that  the  movement  of  the  fluids  caused 
the  movement  of  the  solids  than  that  the  movement  of  the  solids 
caused  the  movement  of  the  fluids.  The  former  is  the  case  in  every 
machine  made  by  man  for  the  purpose  of  converting  chemical  into 
mechanical  energy. 

I  realize  that  my  conclusions  are  opposed  to  the  latest  results  of 
scientific  research,  in  so  far  as  these  seem  to  show  that  muscle  fibres 
are  composed  of  fibrillse.  If  frog's  muscle  fibres  are  composed  of 
fibrillae,  which  are  independently  capable  of  contraction,  the  whole 
of  the  foregoing  argument  falls  to  the  ground.  I  hardly  dare  to  urge 
my  own  observations  against  those  of  such  an  authority  as  Rollett, 
and  yet  everything  that  I  have  seen  seems  to  me  opposed  to  the 
view  that  the  muscle  fibres  are  composed  of  fibrillse.  The  appear- 
ance of  the  cross-section  of  frog's  muscle,  of  which  a  drawing  has 
been  submitted,  goes  to  show  that  fibrillae  do  not  exist  in  frog's 
muscle;  and  the  beaded  appearance  of  contracted  fibres,  whatever 
construction  may  be  put  upon  it,  seems  to  favor  the  idea  that  the 
fibre  is  the  contractile  unit.  It  may  be  urged  that  most  of  the  work 
which  tends  to  prove  the  existence  of  fibrillae  has  been  done  with 
other  muscle  than  the  voluntary  muscle  of  the  frog,  and  the  evidence 
favoring  the  existence  of  fibrillae  in  frog's  muscle  is  very  unsatis- 
factory. It  depends  on  the  appearance  of  the  muscle  and  on  certain 
results  to  be  obtained  from  specimens  hardened  in  alcohol.  Leaving 
aside  the  argument  that  appearance  alone  can  never  be  a  very  satis- 
factory indication  of  mechanical  structure,  it  must  be  conceded  that 
the  exact  appearance  of  the  interior  of  a  fresh  frog's  muscle  fibre 
is  not  very  accurately  known.  Great  amplification  must  be  used 
to  see  the  details  of  the  structure  which  are  supposed  to  represent 
fibrillae,  and  with  a  high  power  little  more  than  the  upper  surface 
of  a  thick  frog's  fibre  can  be  sharply  seen.  As  for  the  fact  that  frog's 
fibres  may,  after  a  long  immersion  in  alcohol,  be  teased  into  much 
smaller  fibrillae,  there  is  no  evidence  to  show  from  which  part  of 
the  fibre  these  fibrillae  come.  They  may  be  merely  portions  of  the 
fibre  sheath.  And  there  is  a  good  deal  of  direct  evidence  to  show 
that  the  interior  of  fresh  frog's  muscle  fibres  is  in  a  fluid  or  semi- 
fluid state. 

Sir  Michael  Foster^  mentions  the  classic  instance  of  the  nematode 
worm  seen  making  its  way  through  the  centre  of  a  fibre.  And 
Rosenthal'  says :  "It  can  be  shown  that  a  muscle  fibre  when  recently 
taken  from  the  living  animal  must,  in  reality,  be  of  a  fluid,  or,  at 
least,  of  a  semifluid  nature.  So  that  it  is  impossible  to  affirm  that 
either  the  discoid  or  the  fibrilloid  structure  actually  exists  in  the 
muscle  fibre  itself;  it  must  rather  be  assumed  that  both  forms  of 
structure  are  really  the  result  of  the  application  of  reagents,  which 

1  M.  Foster.    Text-book  of  Physiology,  London  and  New  York,  1891,  5th  ed.,  part  I.,  p.  95. 
«  General  Physiology  of  Muscles  and  Nerves,  London,  1881,  p.  14. 
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solidify  the  originally  fluid  mass  and  split  it  up  in  a  longitudinal 
or  transverse  direction." 

It  will  probably  be  a  long  time  before  an  adequate  comprehension 
of  the  mechanism  of  muscular  contraction  is  attained,  and  it  is  not 
to  be  expected  that  the  subject  could  be  completely  elucidated  within 
the  limits  of  a  single  paper.  I  have  simply  pointed  out  the  explana- 
tion which,  after  a  consideration  of  the  various  facts,  would  seem 
to  be  the  most  likely  one. 


OBSTRUCTION  OF  THE  CENTRAL  RETINAL  ARTERY/ 

REPORT  OF  A   CASE. 

By  William  T.  Shoemaker,  M.D., 

OF    PHILADELPHIA. 

The  question  of  embolism  versus  thrombosis  of  the  central  retinal 
artery  has  for  a  great  many  years  been  discussed  and  argued  until  it 
might  be  said  to  be  almost  threadbare;  and,  curiously  enough,  many 
of  the  best  observers  have  titled  their  cases  embolism,  while  declaring 
their  belief  in  probable  thrombosis.  That  this  question  is  still  an 
unsettled  one  in  medicine  is  sufiicient  apologj'  for  further  contribu- 
tions. 

The  following  case  I  believe  to  be  one  of  lateral  thrombosis  of  the 
central  artery  of  the  retina.  The  evidence  to  be  adduced,  though  not 
conclusive,  strongly  favors  such  a  diagnosis. 

F.  W.,  aged  seventeen  years,  twister  in  a  mill,  came  to  the  Eye 
Clinic  of  the  German  Hospital  November  18,  1903,  with  history  as 
follows:  One  week  ago,  while  returning  home  from  a  matinee,  she 
-uffered  a  sudden  attack  of  partial  blindness  in  the  left  eye.  This 
was  described  as  everything  becoming  black  before  O.  S.,  except  in 
the  lower  field,  where  vision  remained.  Subjectively  she  noticed 
that  the  top  of  the  head  of  a  person  looked  at  was  not  seen.  The 
condition  did  not  improve,  but,  on  the  contrary',  she  thinks  became 
worse  in  the  succeeding  few  days.  The  attack  was  neither  preceded, 
accompanied,  nor  followed  by  vertigo,  headache,  or  any  physical  dis- 
comfort whatever.  An  interesting  event  in  the  history  of  the  attack 
which  must  be  considered,  though  it  is,  perhaps,  a  little  sensational, 
is  the  following:  The  play  which  she  witnessed  was  an  extravagant 
melodrama,  in  which  the  heroine,  during  the  third  act,  became  sud- 
denly blind,  and  continued  so  until  the  end  of  the  play,  with  dra- 
matic effect.  The  patient  was  much  impressed,  and,  as  she  expressed 
it,  could  not  get  the  afflicted  heroine  out  of  her  mind.  ^Nhi\e  think- 
ing of  this  accident,  she  had  proceeded  but  three  squares  from  the 
theatre  when  her  own  trouble  commenced. 

•  Read  before  the  Opbthalmological  Section,  College  of  PbysicUuiB,  December  15, 1908. 
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Her  family  history  is  good.  Her  father  and  mother  are  Uving  and 
well.  She  is  the  third  of  eight  children,  the  oldest  twenty-one  years, 
the  youngest  three  years;  all  hving  and  healthy,  except  the  seventh, 
who  died  in  infancy.  Her  personal  history  is  good.  She  had  scarlet 
fever,  measles,  and  whooping-cough  in  childhood;  she  has  never 
had  rheumatism,  has  no  intestinal  nor  digestive  disturbance;  shows 
no  evidence  of  syphilis,  congenital  or  acquired.  She  menstruated  at 
thirteen  and  has  done  so  normally  since.  Two  years  ago  she  had 
typhoid  fever,  and  was  probably  quite  ill.  At  the  present  time  she 
is  well  developed,  of  good  color,  and  apparently  well  balanced.  She 
seems  to  be  in  no  way  neurotic.  She  experiences  some  shortness  of 
breath  after  sudden  exertion,  such  as  running  up  stairs. 

Dr.  Henry  F.  Page  examined  her  heart  November  27th;  in  his 
report  he  states:  "  Patient  well  nourished,  color  good,  mucous  mem- 
branes normal  in  appearance.  Radial  pulse  soft,  receding,  and  slow. 
Pulse  rate  63.  Inspection  of  chest  shows  slight  bulging  of  left  side, 
due  probably  to  a  slight  degree  of  lateral  curvature.  Apex-beat 
not  visible,  but  determined  normal  by  palpation  and  auscultation. 
SHght  pulsation  of  vessels  of  the  neck.  Fine  thrill  felt  over  carotids. 
Soft,  blowing,  systoUc  murmur  heard  at  aortic  and  pulmonary  orifices 
transmitted  to  the  carotids."  As  a  result  of  his  examination,  he 
believes  the  murmur  present  to  be  functional  in  character. 

A  complete  analysis  of  the  urine  was  made  in  the  chemical  labora- 
tory of  the  Medical  Department,  University  of  Pennsylvania,  by 
Dr.  John  M.  Swan.  It  is  not  necessary  to  read  the  figures;  suffice 
it  to  say  that  the  patient  has  nephritis,  and  is  eliminating  much  less 
nitrogen,  sulphates,  and  phosphates  than  normal.  The  albumin 
is  less  than  0.025  per  cent,  by  Esbach's  method;  the  casts  are  hyaline 
and  very  few  in  number.     There  is  no  sugar. 

Upon  admission,  both  eyes,  conjunctiva  slightly  injected,  pupils 
equal,  irides  freely  active  to  Ught.  Movements  of  eyeballs  free  in 
all  directions.  Central  vision:  O.  S.  (ajffected  eye),  5/7.5.  V. 
O.  D.,  5/5. 

Ophthalmoscopic  Examination.  O.  S.,  media  clear  disk  margins 
everywhere  blurred,  but  more  so  below.  There  is  a  diffused  area  of 
ischsemic  infarction,  mostly  below,  but  especially  marked  in  a 
localized  patch  about  the  size  of  the  disk,  situated  1  d.  d.  down  and 
out.  Into  this  patch  runs  an  obliterated  vessel  from  which  has  been 
a  small  extravasation.  The  lower  temporal  artery  from  its  exit  to  a 
turn  1  d.  d.  from  the  disk  is  reduced  to  a  thread;  from  there  on  it  is 
of  good  size.  A  small  branch  from  this  artery  running  through  the 
infarcted  area  is  filiform,  but  peripherally  recovers  a  normal  diam- 
eter. Directly  off  the  disk  below  are  three  small,  indistinct,  flame- 
shaped  heruorrhages.  Most  of  the  arteries  and  veins  are  reduced 
in  size;  they  all  taper  as  they  enter  the  disk,  and  many  of  them  show 
a  most  irregular  contour  varying  with  diameters.  The  light  streak 
on  the  smaller  vessels  is  absent,  and  on  the  larger  is  diminished  in 
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brilliancy,  but  continued  far  to  the  periphery.  The  light  streak  on 
a  few  of  the  upper  ones  is  beaded.  The  vessels  are  nowhere  tor- 
tuous, and  peripherally  they  seem  normal.  The  macular  region 
shows  a  number  of  reflexes,  streaked  and  radiating.  The  appearance 
here  is  granular,  but  there  is  no  cherry-red  spot.  The  poms  opticus 
is  enveloped  in  an  impenetrable  mist.  Pressure  on  the  eyeball  causes 
a  complete  blanching  of  the  disk,  with  not  a  vessel  on  the  disk  to  be 
seen. 

There  is  a  little  variation  from  the  usual  arrangement  of  the  vessels. 
The  majority  of  them,  for  instance,  seem  to  come  from  the  superior 
branch  of  the  first  bifurcation,  there  being  at  least  seven  from  this 
source  against  three  or  four  from  the  inferior  branch.    Among  those 

Fig.  1. 


ObBtrnction  of  the  central  retinal  artery.    0.  S.,  probably  lateral  thrombus. 

first  mentioned  is  a  large  artery  running  directly  outward  and  curv- 
ing above  the  macula,  in  close  proximity  thereto.  This  vessel, 
although  it  points  to  the  lower  retinal  artery,  probably  belongs  to 
the  upper  system  because  it  passes  above  the  macula  and  suj)plies 
the  upper  outer  fundus. 

O.  D.  is  normal  ophthalmoscopically,  but  shows  the  same  arrange- 
ment of  the  vessels.  The  upper  fundus  is  much  more  vascular  than 
the  lower,  and  there  is  also  a  large  macular  artery,  but  in  this  eye  it 
is  a  branch  of  the  inferior  system.  There  is  in  lx)th  eyes  a  tendency 
to  lateral  distribution  of  the  vessels. 

Dr.  Buchanan,  who  has  followed  this  case  with  me  from  the  .start, 
and  who  has  been  of  great  assistance  in  its  preparation,  has  made 
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the  water-color  sketch,  which  shows  well  the  condition  about  ten 
days  after  the  attack.  The  rough  sketch  of  O.D.  shows  the  arrange- 
ment of  the  vessels  in  that  eye. 

Subsequent  changes  noted  at  intervals  of  two  or  three  days  have 
all  been  in  the  direction  of  increasing  haziness  of  the  retina  (sec- 
ondary cedema) ,  enlargement  of  the  veins  and  some  increase  in  the 
diameter  of  the  arteries.  The  small  hemorrhages  have  disappeared. 
The  infarcted  area  has  become  less  pronounced  by  contrast.  Vision 
gradually  reduced  until  seven  days  after  the  first  note  it  was  5/15. 
Since  then  it  has  improved,  and  at  the  present  time  it  is  5/10. 

Fig.  2. 


Vascular  arrangement  of  fundus.    O.D. 

November  25th.  Two  weeks  after  the  attack  a  punctate  deposit 
appeared  on  the  posterior  surface  of  the  cornea,  rather  general  in 
distribution,  with  a  tendency  to  conical  formation.  This  deposit 
has  almost  entirely  disappeared.  Fine  vitreous  opacities  are  now 
present.  There  has  been  no  alteration  in  tension.  The  fields  corre- 
spond to  the  fundus  condition. 

The  clinical  signs  of  thrombosis  as  given  by  Priestley  Smith,  in 
1884.  {Ophthalmic  Review),  and  which  might  be  said  to  have  become 
classic,  are: 

(a)  Previous  attacks  of  transient  blindness  in  the  affected  eye. 

(6)  Simultaneous  attacks  of  transient  blindness  in  the  fellow-eye. 
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(c)  Previous  or  subsequent  attacks  of  transient  blindness  in  the 
fellow-eye,  especially  if  conditions  of  the  attack  were  the  same  in 
the  permanent  as  in  the  transient  attacks. 

(d)  Signs  of  disturbance  of  the  cerebral  circulation  at  the  onset 
of  the  bUndness — dizziness,  faintness,  headache. 

In  the  history  of  the  present  case  there  are  no  points  of  corre- 
spondence with  the  above,  but  investigation  along  other  lines  would 
seem  to  make  questionable  the  necessity  for  any  one  of  these  signs 
in  estabUshing  a  case  of  thrombosis.  It  is  true  that  with  these  clinical 
signs  the  case  is  probably  thrombosis,  but,  with  any  or  all  absent, 
thrombosis  is  not  to  be  excluded.  In  other  words,  when  positive  they 
are  strong,  and  when  negative  they  are  weak.    This  case  has  been 

Fig.  3. 


Field.    O.  S. 


Studied  therefore  more  from  the  side  of  general  medicine  and 
general  pathology  than  from  the  clinical. 

There  are  three  important  causative  factors  in  the  coagulation  of 
blood  within  the  vessel  wall  during  Hfe,  two  or  all  of  which  are  for 
the.  most  part  essential.'  These  factors  are  alteration  in  the  blood 
current,  changes  in  the  vessel  wall,  and  alteration  in  the  blood. 

Ludwig  Gutschy,  in  a  recent  article  in  the  Beitrdge  for  patholog- 
ical anatomy  and  general  pathology,  has  arrived  at  conclusions  as 
to  thrombus  formation  which  seem  to  be  of  service  in  considering 
cases  such  as  the  one  here  reported.  The  first  change  he  declares 
is  one  of  separation;  the  fibrin  separates  from  the  blood  plasma, 
forming  a  jelly-like  mass,  which  adheres  to  the  vessel  wall,  and 

>  Stengel.    Text-book  of  Pathology. 
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which  he  calls  the  priTuary  fibrin  membrane.  Upon  this  mem- 
brane, which  is  sticky,  leukocytes  collect,  the  resulting  mass  being 
a  white  thrombus.  T.  Wharton  Jones^  has  found  that  on  press- 
ing the  neck  over  the  artery  or  vein  firmly  with  a  blunt  point,  an 
agglomeration  of  colorless  corpuscles,  with  a  few  red  ones,  held 
together  apparently  by  coagulated  fibrin,  occurs,  adheres  to  the  wall 
of  the  vessel,  and  more  or  less  completely  obstructs  it  at  that 
place. 

Returning  now  to  the  three  factors  more  or  less  essential  for 
thrombosis;  under  the  first,  or  alteration  in  the  blood  current,  we 
have  to  consider  anything  which  slows  the  blood  current,  such  as 
weakness  of  the  heart,  narrowing  of  the  bloodvessels,  or  pressure 
on  the  vessel  wall.  I  think  it  can  be  demonstrated  that  the  blood 
current  in  this  case  was  very  much  reduced  in  velocity,  especially  in 
the  central  retinal  artery.  Normally  the  blood  travels  in  the  carotids 
from  300  mm.  to  500  mm.  per  second,  and  in  the  very  small  arteries 
it  travels  but  a  few  mm.  per  second.^  The  external  diameter  of  the 
central  retinal  artery  is  about  ^-^  mm. ;  it  is  therefore  a  very  small 
artery,  and  has  a  very  small  lumen.  Dr.  Page's  examination  shows- 
the  pulse  to  be  soft,  receding,  and  slow,  with  a  rate  of  63  per 
minute.  His  examination  was  made  under  the  usual  conditions  which 
tend  to  excite  the  patient  and  accelerate  the  heart- beat.  If  now  the 
velocity  of  the  blood  in  the  radial  artery  is  reduced  below  the  normal 
to  the  extent  shown  by  a  pulse  of  63,  what  must  be  the  reduction  in 
the  central  artery  of  the  retina  if  we  take  as  a  standard  Foster's 
figures  just  given  ?  Furthermore,  the  axial  stream  in  which  the  red 
cells  travel  is  much  quicker  than  the  peripheral  stream  of  plasma 
next  the  vessel  wall.  Here  is  certainly  a  condition  favoring  the 
separation  of  fibrin  from  the  plasma,  and  the  formation  of  Gutschy's 
primary  fibrin  membrane. 

The  next  factor  in  thrombosis  is  alteration  in  the  vessel  wall.  The 
patient  has  nephritis;  it  might,  therefore,  be  said  that  she  has  endar- 
teritis, arteriosclerosis,  etc.,  but  it  is  not  likely,  however,  much  as  it 
would  simplify  things,  if  she  had.  Some  change  in  the  bloodvessel 
wall  is  very  desirable  for  the  purposes  of  this  paper.  This  want  is  to 
be  supplied  by  the  bifurcation  of  the  vessel.  The  point  of  bifurcation 
of  the  central  artery  of  the  retina — that  point  projecting  in  mid- 
stream, as  it  were — must  necessarily  stand  more  opposed  to  the 
onward  flow  of  blood  than  the  unobstructed  wall.  Such  a  mechan- 
ical arrangement  causes  a  sudden  halting  of  the  stream  with  con- 
sequent embarrassment  of  some  of  the  elements.  Under  these  cir- 
cumstances, and  with  an  abnormally  slowed  current,  the  above- 
mentioned  changes  of  separation  might  well  take  place.  This  might 
also  be  favored  by  some  individual  peculiarity  in  the  angle  and  form 
of  bifurcation.    This  case  shows  peculiarities  in  the  vessels  of  the 

»  Guy'8  Hospital  Reports,  series  2,  vol.  vii.  pt.  i.  '  Foster's  Physiology. 
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fundus,  and  it  is  not  unreasonable  to  think  that  the  vessels  are  also 
peculiar  farther  back.  In  support  of  this  explanation  is  the  experi- 
ment of  ^Miarton  Jones. 

Changes  in  the  blood  itself  have  not  been  found.  Two  analyses 
were  made  by  Dr.  George  P.  Mueller,  the  second  including  an 
estimation  of  the  fibrin.  The  first  count  gave:  haemoglobin,  100 
per  cent.;  red  cells,  4,650,000;  white  cells,  7650.  Second  count: 
haemoglobin,  80  per  cent,;  red  cells,  4,430,000;  white  cells,  5800. 
No  increase  in  fibrin.     Differential,  normal. 

This  was  somewhat  of  a  disappointment  as  a  functional  heart 
murmur,  which  this  undoubtedly  was,  is  not  usual  with  normal 
blood.  My  brother.  Dr.  Harvey  Shoemaker,  suggested  that  the 
blood  quantity  of  the  patient  might  be  reduced  as  a  whole.  Cabot 
is  authority  for  the  existence  of  this  condition.  He  has  found  it  in 
typhoid  fever,  and  attributes  it  to  a  concentration  of  the  blood. 
There  is  no  concentration  of  blood  in  this  case,  unless  such  concen- 
tration is  offset  by  anaemia,  for  there  is  no  increase  of  corpuscular 
elements,  the  ratio  remaining  unchanged. 

Clinically  the  case  suggests  the  following  points:  From  the 
changes  observed  in  the  fundus  I  would  locate  the  obstruction 
laterally  in  the  central  artery  near  or  at  the  bifurcation  and  passing 
into  the  lower  branch.  If  the  lower  arterial  system  alone  were  in- 
volved, there  should  be  no  changes  in  the  upper  vessels  other  than 
those  brought  about  by  doing  extra  duty  or  carrying  more  blood. 
But  they  were  changed  in  size,  contour,  and  light  streak.  An 
embolus  to  produce  this  condition  would  have  to  be  of  that  rare 
variety  in  which  the  plug  straddles  the  bifurcation.  That  the 
macular  region  was  not  more  affected  is  attributed  to  the  peculiar 
arrangement  of  the  vessels  described  above.  The  more  normal 
comhtion  of  the  vessels  at  the  periphery,  and  the  subsequent  return 
of  some  of  them  to  their  normal  cahbre  are  changes  described  in 
many  of  the  reported  cases  of  obstruction,  and  in  the  absence  of  any 
opportunity  for  collateral  circulation  in  this  locality  have  been 
thought  to  be  due  to  backward  flow  from  loss  of  vis  a  tergo.  The 
keratitis  and  vitreous  opacities  are  inflammatory,  natural  results 
of  this  condition.  The  white  area  so  characteristic  in  these  cases, 
is  pathologically  infarction,  and  not  cedema,  as  invariably  called. 
Secondary  oedema  does  occur,  but  I  am  told  reaches  only  to  the 
edge  of  the  infarcted  area.    The  process  is  one  of  starvation. 

Treatment.  For  the  general  treatment  of  cases  of  retinal  artery 
obstruction,  it  is  important  to  determine,  if  possible,  whether  or  not 
the  obstruction  is  thrombosis.  Against  embolism  we  are  helpless, 
and  the  other  eye  will  suffer  or  not,  as  fate  ordains.  But  if  the  con- 
ditions contributory  to  thrombosis,  as  above  outlined,  can  be  estab- 
lished, they  should  be  treated  until  they  disappear. 

Local  treatment  to  be  of  any  service  must  be  immediate,  and  that 
these  cases  are  sometimes  seen  early  is  shown  by  one  of  embolism 
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which  Dr.  de  Schweinitz  had  under  observation  twenty  minutes  after 
the  attack. 

Now,  as  to  the  immediate  treatment  of  arterial  obstruction  in  the 
eye,  whether  from  embohsm  or  from  thrombosis,  I  am  convinced 
that  pressure  massage,  which  has  been  strongly  advised  by  most 
writers,  is  irrational  and  should  not  be  practised.  Pressure  on  the 
eyeball  stops  what  flow  of  blood  still  exists,  and  produces  the  most 
favorable  conditions  for  further  agglutination  and  accretion.  It  tends 
to  fortify  the  obstruction.  Surely  the  indication  is  to  increase  the 
force  of  the  circulation  without  causing  vasoconstriction  orto  increase 
the  heart  action  and  dilate  the  peripheral  circulation.  The  drugs  of 
one  class  will  do  this,  viz.,  the  nitrites,  and  best  among  these  are 
nitroglycerin  and  nitrite  of  amyl.  These  drugs  cause  rapid  heart 
action  and  a  dilated  peripheral  circulation.  Gifford  has  recom- 
mended nitrite  of  amyl.  The  use  of  any  vasomotor  constrictor, 
which  will  cause  the  artery  to  contract  and  thus  hold  tighter  the 
thrombus  or  embolus,  is  clearly  out  of  place. 

But  better  than  any  drug,  it  seems  to  me,  would  be  forced  mus- 
cular exertion,  such  as  running  or  climbing  stairs.  In  this  way  the 
heart  could  be  accelerated,  and  the  peripheral  circulation,  if  affected 
at  all,  dilated.  Had  my  patient  been  enough  frightened  to  run  home, 
I  believe  she  would  have  been  benefited. 

Another  therapeutic  procedure  which  might  be  indicated  in  some 
cases,  and  probably  was  in  this  case,  is  hypodermoclysis,  or  the 
injection  of  large  quantities  of  fluid  into  the  cellular  tissue  of  the 
body  for  the  purpose  of  rapid  absorption  into  the  circulation.  Like- 
wise the  intravenous  injection  of  saline  solution  should  constitute  a 
part  of  our  resources. 

The  prognosis  of  these  cases  is  well  known,  and  I  have  nothing 
to  add. 


EMPYEMA    OF     FRONTAL    SINUS,    FOLLOWED     BY 

EXTRADURAL  ABSCESS  AND  ABSCESS  OF  FRONTAL 

LOBE;  OPERATION  AND  DEATH  FROM 

HYPOSTATIC  CONGESTION  OF 

THE  LUNGS. 

By  Paul  S.  Mertins,  M.D., 

MONTGOMERY,  ALA.  '      '     '. 

Abscess  of  the  brain  resulting  from  empyema  of  the  frontal  sinus 
is  a  sufficiently  rare  condition  to  demand  the  report  of  cases.  The 
case  \vhich  I  here  present  is  that  of  Mr.  W.  D.  L.,  a  boilermaker, 
aged  about  forty  years,  who  came  to  the  office  of  Dr.  M.  L.  Wood, 
September  8,  1903.  For  the  past  six  months  or  more  he  has  suffered 
from  violent  headaches,  which  have  steadily  increased  in  severity. 
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Within  the  last  three  days  a  swelling,  the  size  of  a  goose-egg,  has 
appeared  in  the  region  of  the  glabella.  It  was  white,  fluctuating, 
and  very  tender,  and  a  harder  rim,  consisting  probably  of  thickened 
periosteum,  could  be  felt  around  its  margin.  On  inquiry,  a  history 
of  syphilis  sixteen  years  ago  was  obtained.  Two  years  ago  he  re- 
ceived a  blow  from  a  hammer  on  the  top  of  his  head,  from  which 
he  was  unconscious  for  several  days. 

The  abscess  was  incised  by  Dr.  Wood,  and  about  one  ounce  of 
foul,  dark-colored  pus  evacuated.  The  patient  experienced  com- 
plete and  immediate  relief  of  pain.  He  was  instructed  to  go  home, 
make  hot  applications  to  his  head,  and  to  return  on  the  next  day. 
On  the  third  day  the  pain  returned,  and  the  patient  noticed  that 
when  he  held  his  head  forward  the  flow  of  pus  increased,  and  the 
pain  became  less.  During  the  night. of  September  13th  the  pain 
grew  more  severe,  the  patient  vomited  several  times,  and  had  three 
convulsions.  He  was  seen  by  Dr.  Baker,  who  administered  chloro- 
form and  morphine. 

I  saw  Mr.  L.  on  the  following  morning  in  company  with  Dr. 
Wood.  He  was  in  bed  and  seemed  to  be  suffering  greatly.  His 
cerebration  was  slow,  but  relevant.  No  paralytic  phenomena  were 
observed.  His  pupils  were  small,  equal  in  size,  and  reacted  well. 
The  eye  movements  were  good  in  all  directions.  His  breath  was 
very  foul,  and  the  tongue,  which  was  heavily  coated,  was  protruded 
slowly  in  the  centre  line.  His  hand-grasp  was  strong,  alike  on  both 
sides.  His  patellar  reflexes  were  lively.  No  rigors  have  been  noted. 
The  ears  were  normal.  The  anterior  end  of  the  middle  turbinate 
was  greatly  swollen.  Temperature,  97.5°  F. ;  pulse  78;  respiration  20. 
His  intimate  friends  stated  that  he  has  been  considered  stupid  for  a 
year  or  more,  but  his  employer  considered  him  an  excellent  work- 
man. 

On  probing  the  wound  necrosed  bone  was  found,  and  in  several 
places  the  probe  seemed  to  enter  the  cranial  cavity.  A  diagnosis 
of  extradural  abscess  was  made,  and  the  patient  was  admitted  to 
St.  Margaret's  Hospital  for  operation. 

Operation  September  14,  1903,  at  3.30  p.m.,  under  chloroform 
narcosis,  Drs.  Wood,  Baker,  and  Pollard  assisting.  I  performed 
the  following  operation :  A  three-inch  incision  was  made  in  the  in- 
tegument of  the  forehead,  through  the  seat  of  the  abscess.  The  peri- 
cranium, which  had  been  dissected  from  the  bone  by  the  abscess,  was 
held  back  by  retractors,  and  an  area  of  necrosed  bone,  the  size  of 
a  silver  dollar,  was  exposed.  It  was  of  dark-brown  color,  and  pre- 
sented the  appearance  of  a  pepper-box  top,  from  the  numerous  fistulae 
through  which  pus  oozed  at  each  respiration.  A  half-inch  trephine 
was  applied  to  the  centre  of  the  necrosed  area  and  a  button  removed. 
An  extradural  abscess,  containing  about  one  ounce  of  pus,  was 
found.  The  trephine  opening  was  enlarged  with  rongeur  forceps  to 
the  size  of  a  dollar.    The  dura  was  found  adherent  to  the  frontal 


686  MERTINS:  EMPYEMA   OF  FRONTAL  SINUS. 

bone  all  around,  and  formed  the  bed  of  the  abscess.  Removing  the 
necrosed  bone  opened  the  left  frontal  sinus,  and  about  one-half 
ounce  of  pus  was  found  in  it.  The  right  frontal  sinus  on  being  opened 
was  found  to  be  healthy.  The  wound  having  been  irrigated  with 
a  boracic-acid  solution,  the  dura  was  examined.  It  appeared  to  be 
very  thick,  was  of  a  dirty  yellowish  color,  and  pulsated  only  on  the 
left  side.  No  fistulse  could  be  found.  A  hollow  needle  was  introduced 
on  both  sides,  with  negative  result  on  the  left  side,  but  with  the 
finding  of  four  or  five  drops  of  pus  on  the  right  side  as  the  needle 
was  withdrawn.  The  needle  was  repeatedly  reintroduced  on  the 
right  side,  but  pus  could  not  again  be  found.  The  wound  was 
irrigated  and  an  iodoform  gauze  dressing  applied.  The  patient 
was  sent  to  the  ward  at  4.45  p.m.  in  good  condition.  One-half  grain 
of  morphine  was  administered.  During  the  night  he  became  de- 
lirious, tore  off  the  dressings,  and  was  kept  in  bed  by  an  attendant. 

September  15th.  The  patient's  general  condition  was  good;  his 
mind,  though  much  clearer  than  before  the  operation,  was  not  entirely 
clear.  He  was  in  a  nervous  condition,  and  picked  at  the  dressing 
constantly.  The  wound  was  dressed.  The  right  side  of  the  brain 
did  not  pulsate.  The  patient  complained  of  no  pain.  Iodide  of 
potash,  10  grains  thrice  daily,  to  be  increased  to  30  grains,  was 
ordered,  in  view  of  the  history  of  syphilis.  Bromide  of  potash,  20 
grains  every  four  hours,  for  nervousness. 

The  wound  was  dressed  daily.  His  bowels  were  obstinately  con- 
stipated, and  cathartics  were  necessary  to  obtain  a  movement.  His 
urine  was  frequently  passed  involuntarily.  This  condition  of  irrita- 
bility and  semistupor  continued.  On  September  23d  a  transient 
paresis  of  the  right  internal  rectus  was  noted,  and  examination  of 
the  eye-grounds  showed  an  optic  neuritis  on  the  right  side.  On 
September  24th,  as  the  patient  seemed  to  be  in  a  more  than  usually 
stupid  condition,  and  was  unable  to  answer  questions,  I  decided 
to  aspirate  the  right  frontal  lobe  again. 

Second  Operation.  Drs.  Wood  and  Baker  were  present.  No 
anesthetic  was  used.  On  introducing  the  aspirating-needle  into  the 
right  frontal  lobe  at  a  depth  of  three-quarters  of  an  inch,  it  was  felt 
to  enter  a  cavity  and  pus  flowed  into  the  aspirator.  A  small  pair 
of  scissors  was  entered  by  the  side  of  the  needle  and  the  blades 
separated.  About  one  and  a  half  ounces  of  creamy  pus  and  yellowish 
lump  of  broken-down  brain  tissue  were  evacuated.  The  cavity 
was  gently  curetted,  and  an  iodoform  gauze  drain  inserted.  The 
patient's  condition  showed  an  immediate  improvement.  His  mind 
became  much  clearer,  and  for  the  first  time  he  spoke  without  a 
question  being  asked.  His  pulse  rose  from  78  to  100  beats  per 
minute. 

The  accompanying  chart  gives  the  patient's  pulse,  respiration, 
and  temperature  while  in  the  hospital. 

The  patient's  condition  continued  to  improve  slowly.    The  abscess 
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cavity  grew  smaller  and  the  discharge  less.  Granulations  began  to 
cover  over  the  exposed  dura.  His  appetite  continued  good  and  his 
mind  clear.    The  wound  was  dressed  daily. 

On  the  evening  of  September  30th  I  found  a  marked  change  in 
the  patient's  condition.  His  mind  was  less  bright  and  his  answers 
were  much  slower.  His  temperature  was  102°  F.,  pulse  98,  and 
respiration  24.  The  wound  was  in  good  condition  and  draining 
freely.  Examination  of  the  chest  showed  a  hj^^ostatic  congestion 
of  the  inferior  lobe  of  the  right  lung;  and  the  nurse  informed  me 
that  during  the  afternoon  the  patient  had  coughed  up  several  mouth- 
fuls  of  blood.    Strychnine  3^^^  grain  and  brandy  ^  ounce  every  four 

Fig.  1. 


u 

13  1   IS 

17 

IS 

19 

20 

41 

a  \  23 

21      23      36 

27  1  28 

2»  1  30 

1 

8 

S 

ft.    t 

K 

,»-► 

V 

r 

■*\    /1a 

t- 

\ 

''L 

^ 

A 

M 

1 

\/A/ 

f 

^   \ 

A 

T-' 

ill/ 

1 

\ 

Ml 

O'' 

-.ii-^^ 

V 

V 

V 

\ 

A 

^T^n 

1 

u,UO 

1  100 

"    90 

80 

70 

2 

0 

cc 

2 

J.         1 

0 

t^ 

a. 
0 

r 

s,— 

r^' 

^r* 

y^ 

V^J 

V" 

ij'^ 

^,- 

-w 

■n 

p.r^/*J.A    l>J 

^ 

V 

Vs_ 

■A 

.,r. 

_r^ 

1       ^ 

10 

i  ^ 

cr 
10 

/ 

/ 

/ 

^ 

Ar^r 

v>Wl, 

•IN 

A  r 

.*> 

a-^*' 

y^ 

**/ 

-^ 

y 

y 

— V- 

*^ 

0 

1 

S 

1 

0 

• 

fl 

• 

• 

s 

1 

0 

0 

• 

0 

1 

0 

0- 

• 

1 

• 

hours  was  ordered,  and  directions  were  given  to  change  the  patient's 
position  often.  On  October  3d  the  left  lung  became  involved,  and 
the  patient's  condition  much  worse.  His  urine  and  feces  were  passed 
involuntarily,  and  his  pulse  and  temperature  rose.  His  mind  con- 
tinued clear. 

On  the  morning  of  October  4th  he  had  a  hemorrhage  of  several 
ounces.  Morphine  i  grain  was  given,  and  an  ice-bag  was  applied 
to  the  chest.  He  was  unable  to  take  his  nourishment,  and  died  on 
the  morning  of  October  5th,  twenty-one  days  after  the  operation, 
from  exhaustion. 

Atdopsy  fourteen  hours  after  death.  Drs.  Wood,  Hudson,  Pitts, 
Billings,  and  William  Thigpen  were  present.     On  removing  the 
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scalp  a  depressed  fracture,  the  size  of  a  hammer-head,  and  about 
one-half  inch  deep,  was  found  on  the  left  parietal  bone,  near  the 
sagittal  suture.  An  opening  the  size  of  a  match-head  was  found 
at  the  bottom  of  this  depression.  The  bone  was  healthy,  and  this 
was  probably  the  result  of  the  blow  received  two  years  ago,  from 
which  he  was  unconscious  for  several  days.  On  removing  the 
calvarium  the  dura  was  found  to  be  adherent  around  the  original 
trephine  opening,  both  to  the  bone  and  to  the  brain.  It  was  also 
adherent  to  the  bone  at  the  point  of  the  depressed  fracture.  The 
membranes  appeared  normal,  and  no  increased  amount  of  cerebro- 
spinal fluid  was  noticed.  The  brain  appeared  normal,  except  at 
the  point  of  operation,  where  an  opening,  1  cm.  in  diameter,  was 

Fig.  2. 


Photograph  of  brain,  showing  opening  of  abscess  and  adherent  dura. 

found  leading  into  an  abscess  cavity.  The  longitudinal  sinus  was 
found  normal.  The  brain  was  placed  in  a  solution  of  formalin  to 
harden.  On  opening  the  thorax  the  heart  was  found  normal.  Both 
inferior  lobes  of  the  lungs  were  found  to  be  in  a  condition  of  hypo- 
static congestion,  and  on  section  of  the  right  lung  a  cavity  the  size 
of  a  walnut,  filled  with  clotted  blood,  was  found.  Old  adhesions 
were  found  on  the  left  side,  between  the  pleura  of  the  lung  and 
diaphragm.     The  abdominal  cavity  was  not  opened. 

The  photographs  of  the  hardened  brain  show  the  location  and 
size  of  the  abscess.  In  the  photograph  of  the  entire  brain  the  dura 
has  been  left  adherent  to  the  brain  about  the  abscess  opening, 
showing  that  the  abscess  was  well  walled  off.     The  opening  into 
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the  abscess  is  seen  as  a  dark  spot  on  the  right  side.  The  small 
rupture  in  the  brain  was  made  in  removing  the  skull-cap.  In  the 
sagittal  section  the  depth  of  the  abscess,  one  and  one-half  inches, 
is  seen.  In  this  section  the  abscess  was  found  to  be  well  walled  off 
by  a  thick  lining  membrane.  The  brain  tissue  about  the  abscess 
was  in  a  nearly  normal  condition. 

The  dark  area  below  the  abscess  is  an  extravasation  of  blood. 


Fig.  3. 


Anteroposterior  section  of  brain,  showing  depth  ot  abscess  cavity,  a  part  of  lining  membrane, 
and  hemorrhagic  focus  below  abscess. 

Remarks.  From  the  condition  of  the  brain  at  autopsy,  I  think 
we  have  every  reason  to  believe  that  this  patient  would  have  recovered 
from  his  abscess.  The  pulmonary  complications  were,  without 
doubt,  the  cause  of  death.  The  abscess  was  the  direct  result  of  the 
empyema  of  the  frontal  sinus.  The  posterior  wall  of  the  sinus  was- 
necrosed  and  a  fistulous  tract  was  found  from  the  sinus  to  the  ex- 
tradural abscess.  This  case  is  similar  to  that  of  Roth*  in  many 
respects;  an  external  abscess  was  found,  an  extradural  abscess  and 
al)scess  of  the  left  frontal  lobe.  His  patient  died.  Macewen^  re- 
jX)rts  a  case  of  abscess  of  the  frontal  lobe  with  recovery.  This  case 
was,  however,  of  traumatic  origin.  Professor  G.  Killian'  discusses 
three  other  cases  of  intracranial  complications  following  empyema 
of  the  frontal  sinus,  namely,  those  of  Carver,*  L.  Miiller,*  and  E. 
Fraenkel.® 


'  Wiener  klinische  Wochenschrift,  1899,  No.  14,  p.  883. 

*  Pyogenic  Diseases  of  the  Brain  and  Spinal  Cord. 
«  Arohiyes  of  Otology,  August  and  October,  1901. 

*  British  Medical  Journal,  June  16,  1883. 

»  Wiener  klinische  Wocbenscbrill,  1895,  p.  194.  •  Virchow's  Archiv,  vol.  czliii.  p.  80. 
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CHONDRODYSTROPHIA  FCETALIS.* 
By  p.  W.  Nathan,  M.D., 

OF    NEW    YORK. 

The  majority  of  chondrodystrophic  individuals  are  either  born 
prematurely  or  born  dead  at  term.  The  affection  is,  therefore,  a 
very  serious  fetal  disease,  with  a  high  mortality.  Those  infants 
which  are  born  alive  are  usually  very  weak,  and  for  some  time  life 
is  precarious;  should  they,  however,  survive  this  critical  period,  they 
seem  to  grow  stronger,  and  later  they  are  no  weaker  than  normal 
infants  of  the  same  age. 

The  nature  of  the  affection  thus  accounts  for  the  fact  that  up  to 
the  present  time  practically  all  the  reports  of  cases  have  simply  con- 
tained post-mortem  findings.  The  earlier  observers  contented  them- 
selves with  a  description  of  the  external  characteristics;  and  these 
they  found  so  closely  analogous  to  those  found  in  rachitic  infants 
that  they  found  no  hesitation  in  classing  the  two  conditions  together. 
Thus  the  disease  became  known  as  an  antenatal  prototype  of 
rachitis,  being  sometimes  called  congenital  rachitis,  sometimes  fetal 
rachitis. 

The  earliest  published  case  dates  back  as  far  as  1791,  when  Som- 
mering^  reported  his  post-mortem  findings  of  a  case  of  fetal  abnor- 
mality, which  he  did  not  attempt  to  classify.  From  his  description, 
which  is  fairly  accurate,  there  can  be  no  doubt  as  to  the  nature  of 
the  condition.  The  bones  are  said  to  present  the  characteristic 
rachitic  abnormalities;  the  foetus  is  obese;  the  extremities  are  much 
too  short,  and  much  bent  and  deformed.  In  1836  Busch^  gave  a 
very  accurate  description  of  a  case,  which  he  called  congenital 
rachitis.  He  notes  all  the  salient  features  which  characterize  these 
cases,  viz.,  very  large  head;  short,  deformed  extremities,  with  hard 
skeleton,  large  epiphyses,  so-called  rachitic  rosary,  rachitic  pelvis, 
and  general  obesity.  Following  him  numerous  writers  gave  more  or 
less  accurate  descriptions  of  cases  which,  in  the  light  of  our  present 
knowledge,  may  be  considered  cases  of  chondrodystrophia  foetalis. 

The  majority  of  these  writers,  however,  drew  their  conclusions  as 
to  the  nature  of  the  abnormality  from  the  more  or  less  cursory  exam- 
ination of  a  single  case;  and  it  was  not  possible,  until  the  publication 
of  the  more  extensive  and  careful  observations  of  H.  Mueller^  (1860), 
to  formulate  a  distinct  and  coherent  idea  of  this  singular  affection. 
H.  Mueller's  researches,  which  are  remarkable  for  their  accuracy 
and  insight,  may  be  said  to  have  formed  the  basis  for  all  future 
investigation.  He  showed  decisively  that  chondrodystrophia  is  a 
disease  of  the  primordial  bone  cartilage;  that  it  has  nothing  in 

»  Read  before  the  Orthopedic  Section  of  the  New  York  Academy  of  Medicine,  Oct.  16, 1903. 
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common  with  rachitis,  and  that  the  inhibition  of  the  growth  of  the 
long  bones,  which  is  the  most  prominent  characteristic  of  the  condi- 
tion, is  due  to  a  disturbance  in  the  row  formation  of  the  proHf crating 
cartilage  cells.  The  examples  which  he  first  examined  occurred  in 
calves,  but  he  re-examined  the  cases  previously  published  by  Vir- 
chow  as  congenital  rachitis  and  congenital  cretinism,  and  found 
that  in  man  the  pathological  phenomena  are  identical. 

Some  time  afterward  (1873)  Urtel*  carefully  examined  a  still- 
bom  child  macroscopically  and  microscopically,  and  his  findings 
were  identical  with  those  of  Mueller  in  the  principal  features:  he 
hesitates,  however,  to  place  his  case  in  the  same  category,  because 
they  differ  in  some  particulars.  Later  investigation  has  proved  his 
hesitation  unwarranted. 

The  further  development  of  our  knowledge  of  chondrodystrophia 
fcetalis  we  owe  to  Eberth,^  Schidlowsky,®  Kirchberg,'  Marchand,* 
but  above  all  to  Kaufmann,*  who,  having  special  opportunities  for 
investigation  (he  had  thirteen  cases),  was  enabled  to  clear  up  many 
points  in  the  pathology. 

External  Appearance.  The  appearance  of  a  chondrodys- 
trophic  foetus  is  characteristic.  The  head  is  very  large  and  appears 
still  larger  in  contrast  with  deficient  length  of  the  foetus  as  a  whole. 
Both  upper  and  lower  extremities  are  too  short.  The  arms  do  not 
reach  the  waist-line,  and  the  lower  extremities  are  so  short  that  de- 
centralization of  the  body  is  produced.  Thus,  the  midpoint  between 
the  crown  of  the  head  and  the  soles  is  not,  as  it  should  be  in  normal 
infants,  at  the  navel,  but  above  it;  in  many  cases  as  high  as  the 
xiphoid  cartilage.  The  extremities,  moreover,  are  bent  and  de- 
formed, and  occasionally  fractured.  All  the  epiphyses  appear  more 
or  less  enlarged,  and  those  of  the  ribs  produce  the  so-called  rachitic 
rosary.  The  skin  and  subdermal  tissues  are  hypertrophied,  causing 
an  exaggeration  of  the  natural  skin-folds;  the  abdomen  is  prominent, 
and  the  foetus  as  a  whole  appears  very  obese.  There  is  frequently 
epicanthus;  the  hps,  eyelids,  and  tongue  are  thickened,  and  the 
latter  protrudes  from  the  mouth. 

The  anomalies  of  the  skeleton  give  the  foetus  that  peculiar  appear- 
ance which  has  long  been  known  to  be  characteristic  of  rachitis, 
and  which  has  led  so  many  observers  into  the  error  of  associating 
these  two  conditions.  But  aside  from  the  pathological  differences, 
which  will  be  spoken  of  later,  the  peculiarity  of  the  head  and  face 
in  chondrodystrophia  foetalis  should  lead  one  to  suspect  that,  similar 
as  are  the  other  external  phenomena,  these  at  least  are  peculiar  to 
another  affection. 

As  has  been  pointed  out,  the  head  is  abnormally  large;  indeed,  it 
is  so  large  that  its  circumference  equals  the  length  of  the  body,  and 
in  many  cases  exceeds  it.  The  distinguishing  characteristic,  how- 
ever, is  the  decided  prognathus,  with  marked  retraction  of  the  nose, 
and,  in  some  cases,  flattening  of  the  whole  nasal  region.    The  latter 
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abnormalities  very  much  resemble  those  of  infantile  myxoedema, 
and  where,  as  is  usually  the  case,  they  are  associated  with  thick  lips, 
protruding  hypertrophied  tongue,  epicanthus,  and  prominent  abdo- 
men, the  resemblance  to  the  congenital  cretin  is  so  close  that  without 
a  microscopic  examination  of  the  bones,  or  a  clinical  history,  the  two 
conditions  cannot  be  differentiated. 

Pathological  Anatomy.  Before  proceeding  to  the  discussion 
of  the  pathological  changes  at  the  base  of  the  skull,  a  few  words  as 
to  its  anatomy  and  development  are  necessary. 

Upon  the  development  of  the  base  of  the  skull  depend  the  pecu- 
liarities in  the  shape  of  the  head  and  the  physiognomy.  Most  im- 
portant in  this  respect  is  that  portion  of  the  base  of  the  skull  which 
Virchow  designated  the  os  tribasilaris,  and  Hyrtle  the  fundamental 
bone.  This  bone  is  composed  of  the  basilar  process  of  the  occipital 
bone,  the  os  basilaris  posterius,  and  the  two  portions  of  the  body 
of  the  fetal  sphenoid,  the  os  basil,  ant.  and  os  basil,  med.  These 
three  parts  of  the  compound  bony  os  tribasilare  are,  in  fetal  life, 
separated  by  synchondroses,  the  synchondrosis  intersphenoidalis 
and  the  synchondrosis  spheno-occipitalis,  which  at  birth  are  only 
partially  ossified.  Normally  the  synchondrosis  intersphenoidalis  is 
ossified  at  birth  or  soon  thereafter;  the  synchondrosis  spheno-occipi- 
talis, however,  remains  patent  until  at  least  the  thirteenth  year,  and 
complete  synostosis  occurs  between  the  eighteenth  and  twentieth 
years.  The  growth  of  the  base  of  the  skull  depends  upon  the  per- 
sistence of  these  synchondroses;  synostosis  or  even  a  disturbance  in 
their  development  therefore  produces  a  shortening  of  the  base  of 
the  skull.  As  deficiency  in  the  length  of  the  base  of  the  skull  always 
causes  prognathus,  the  relation  of  the  above-mentioned  synchondrosis 
to  the  prognathus  is  evident.  In  the  case  of  so-called  congenital 
cretinism,  which  Virchow^"  used  to  demonstrate  this  fact,  there  was 
complete  synostosis  of  the  synchondroses  os  tribasilare,  but  he  did 
not  claim  that  synostosis  was  necessarily  present  in  every  case  of 
prognathus.  On  the  contrary,  he  laid  particular  stress  upon  the  fact 
that  not  alone  synostosis,  but  any  deficiency  in  the  length  of  the  base 
of  the  skull  would  cause  this  anomaly.  The  writers  following  him, 
however,  assumed  that  synostosis  was  the  cause  of  prognathus  in  all 
cases;  and  this  opinion  was  generally  held,  though  the  observa- 
tions of  Klebs,*^  His,*^  Marchand  and  Paltauf"  were  opposed  to  such 
an  assumption.  In  his  examination  of  thirteen  cases  of  chondro- 
dystrophia  Kaufmann  was  enabled  to  settle  this  question  definitely; 
he  found  that  not  alone  premature  synostosis  of  the  os  tribasilare, 
but  any  inhibition  of  the  growth  of  the  os  tribasilare  or  inhibition  of 
the  growth  of  any  of  the  bones  at  the  base  of  the  skull  causes  prog- 
nathus. He  found  that  synostosis  of  the  os  tribasilare  was  present 
in  many  cases  of  chondrodystrophia  fcetalis,  probably  in  the  majority 
of  them,  but  in  a  certain  number  the  synchondroses  are  patent. 
Moreover,  Kaufmann  showed,  by  careful  measurements  of  all  the 
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bones  at  the  base  of  the  skull,  that  though  the  os  tribasilare  is  a  very 
important  factor  in  its  growth  and  development,  it  is  not  the  only 
factor;  for  in  some  of  his  cases  there  was  retraction  of  the  root  of 
the  nose,  though  the  os  tribasilare  was  of  the  normal  length.  Even 
in  those  cases  in  which  the  os  tribasilare  is  shortened  or  synostosed, 
it  must  not  be  assumed  that  this  is  the  only  part  which  is  instru- 
mental in  causing  the  prognathus;  not  infrequently  the  bones  an- 
terior, the  ethmoid,  and  nasal  are  also  involved,  either  taking  part 
in  the  shortening  or,  as  occasionally  happens,  being  entirely  respon- 
sible for  it  (Kaufmann's  Case  XI.). 

Another  peculiarity  of  the  base  of  the  chondrodystrophic  skull, 
first  pointed  out  by  Virchow,  is  a  reduction  in  the  angle  formed  at 
the  junction  of  the  basilar  process  of  the  occipital  bone  and  the  body 
of  the  sphenoid.  Virchow  called  this  condition  kyphosis  of  the 
saddle  angle.* 

We  must,  therefore,  conclude  that  the  conditions  which  are  active 
in  causing  the  peculiar  physiognomy  in  chondrodystrophia  fcetalis 
vary  within  rather  wide  limits.  They  may  be  enumerated  as  follows : 
1.  Most  frequent  is  premature  synostosis,  and  consequently  inhibi- 
tion of  the  growth  of  the  os  tribasilare,  with  or  without  shortening 
of  the  bones  anterior.  2.  Shortening  of  the  os  tribasilare,  patent 
synchondroses,  varying  degree  of  shortening  of  the  bones  anterior. 
3.  Decided  shortening  of  the  ethmoid  and  nasal  bones,  with  slight 
or  no  shortening  of  the  os  tribasilare,  and  patent  synchondroses. 
With  these  is  associated  a  change  in  the  saddle  angle  (kyphosis)  of 
varying  extent. 

The  bones  of  the  skeleton  present  a  variety  of  changes.  They  are 
always  shortened  and  apparently  thickened.  In  only  a  small  per- 
centage of  cases,  however,  are  the  bones  really  thickened;  as  a  rule, 
die  apparent  increase  in  thickness  is  due  to  the  shortening,  which 
changes  the  ratio  between  the  length  and  thickness.  The  same  is 
true  of  the  epiphyses,  which  always  appear  larger  than  normal, 
tjiough  they  are  really  enlarged  in  only  a  certain  percentage  of  cases. 
In  some  cases,  however,  the  epiphyses  are  enormously  enlarged. 

Sections  of  the  long  bones  show  that  the  pathological  change 
occurs  primarily  in  the  growing  cartilage.  This  portion  of  the  bone, 
though  it  shows  a  variety  of  changes,  is  invariably  affected  in  every 
f-ase.  The  vascularity  is  always  increased,  but  its  size  and  con- 
>isteHcy  vary  in  different  instances.  According  to  the  latter,  Kauf- 
mann  distinguishes  three  distinct  types:  First,  the  epiphysis  is  not 
eiilarge<l  and  the  consistency  is  normal;  second,  it  is  absolutely  en- 
larged, and  the  consistency  may  or  may  not  be  changed;  third,  the 
cartilage  is  softened. 

The  microscopic  examination  of  the  bones  shows  changes  in  the 
growing  cartilage  which  correspond  to  the  gross  changes  just  enu- 

•  XoiTOally  the  saddle  angle  increases  from  the  third  fetal  month  antU  birth,  when  it  is 
159°  ;  thence  it  diminishes  to  puberty. 
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merated.  There  is,  however,  one  change  which  is  constant  and  char- 
acteristic. This  is  the  more  or  less  complete  inhibition  of  the  normal 
row  formation  of  the  proliferating  cartilage  cells  in  the  preparatory 
stage  of  ossification.  The  limitation  of  row  formation  is  not,  however, 
the  same  in  all  cases;  though  it  is  never  absolute,  in  some  cases  it  is 
almost  so,  and  there  is  only  a  suggestion  of  row  building  in  isolated 
areas  of  the  ossifying  zone.  On  the  other  hand,  there  are  others 
which  may,  with  propriety,  be  called  mild  cases,  in  which  the  row 
formation  occurs,  though  the  rows  are  stunted  and  rudimentary, 
inconstant,  and  irregular.  Between  these  two  extremes  all  grada- 
tions occur. 

In  the  class  of  cases  referred  to  as  type  one,  which  shows  no  in- 
crease, but  rather  a  diminution  in  the  size  of  the  epiphyseal  carti- 
lages, besides  the  limitation  in  the  row  formation,  there  is  also  an 
inhibition  of  the  prohferation  of  the  cartilage  cells.  For  this  reason 
Kaufmann  designates  this  type  of  cases  chondrodystrophia  foetahs 
hypoplastica.  In  contrast  to  these  is  type  two;  here,  though  the 
row  formation  is  rudimentary,  the  cartilage  cells,  instead  of  showing 
defective  proliferation,  are,  on  the  contrary,  enormously  increased 
in  numbers,  and  very  closely  packed  together,  causing  the  character- 
istic enlargement  of  the  epiphyseal  cartilage.  This  type  Kaufmann 
designates  chondrodystrophia  foetalis  hyperplastica.  The  intercel- 
lular substance  of  the  cartilage  other  than  increased  vascularity 
shows  no  change  in  the  two  types  of  the  disease  just  described;  in 
the*  third  type,  however,  this  is  also  abnormal.  Here  the  cartilage 
has  softened,  in  the  severer  cases  quite  extensively  so,  and  the 
epiphyses  appear  as  more  or  less  completely  gelatinous  and  very 
vascular  masses,  with  variable  dimensions.  The  intercellular  sub- 
stance is  distended  and  forms  an  irregular  network,  in  which  cells 
of  varying  size  are  irregularly  distributed.  These  cases  Kaufmann 
designates  chondrodystrophia  foetalis  malica. 

Thus,  according  to  Kaufmann,  we  have  three  distinct  types  of 
chondrodystrophia  foetalis,  viz.,  chondrodystrophia  foetalis  hypo- 
plastica, chondrodystrophia  foetalis  hyperplastica,  and  chondro- 
dystrophia foetalis  malica.  Between  these  three  types  the  rudimen- 
tary row  formation  is  the  connecting  Hnk,  for  it  occurs  in  all  of  them, 
and  is,  therefore,  the  most  characteristic  and  uniform  change.  More- 
over, it  must  not  be  supposed  that  the  three  types  occur  perfectly 
distinct  as  individual  cases;  all  three  types  may  be  found  in  the  same 
individual  in  the  various  epiphyses,  though  one  type  usually  pre- 
dominates in  a  given  case. 

These  pathohistological  changes  occur  in  all  the  bones  subject  to 
enchondral  ossification,  and  they  readily  account  for  the  dwarfism 
of  not  alone  the  long  bones  of  the  skeleton,  but  also  for  the  shorten- 
ing of  the  base  of  the  skull,  and  the  resultant  cretin  physiognomy. 
The  variation  in  the  intensity  of  the  process  and  its  modifications, 
evidently,  cause  the  variation  in  the  conditions  found  in  the  latter 
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region.  Thus,  the  prognathus  may  be  due  to  the  hypoplastic,  the 
hyperplastic,  or  the  maUc  process;  any  one  of  which  may  affect  the 
cartilaginous  skull  in  its  entirety  or  one  or  more  of  the  primordial 
cartilages  more  than  others.  With  the  cessation  of  the  row  forma- 
tion, further  bone  development  becomes  impossible,  and,  as  a  result, 
ossification  takes  place,  which  may  or  may  not  be  complete,  accord- 
ing to  the  severity  of  the  pathological  process.  Hence  we  find  all 
gradations,  from  complete  synostosis  of  the  primordial  skull  vertebrae 
(os  tribasilare)  to  only  sHght  shortening,  with  patent  synchondroses. 
In  the  malic  form  of  the  disease  the  affected  primordial  cartilages 
are  soft,  the  ossification  centres  are  rudimentary  or  even  absent,  and 
in  the  severer  cases  growth  ceases  entirely. 

Synostosis  of  the  synchondroses  os  tribasilare  is,  therefore,  not,  as 
the  earlier  writers  assumed,  necessarily  present  in  all  cases  of  chon- 
drodystrophia  fcetahs.  Nor  is  the  os  tribasilare  shortened  in  every 
case;  so  that  the  absence  of  either  or  both  of  these  conditions  does 
not  decide  the  doubt,  if  any  exists,  that  we  have  chondrodystrophia 
foetalis  before  us  in  a  given  instance.  All  the  bones  at  the  base  of  the 
skull,  which  develop  from  cartilage,  must  be  measured,  and  should 
the  diagnosis  still  remain  doubtful,  it  can  always  be  cleared  up  by 
the  microscope. 

Besides  the  disturbance  in  the  proliferation  cartilage  cells,  there 
are  still  other  pecuUarities  of  the  chondrodystrophic  skeleton  re- 
vealed by  the  microscope.  It  is  found  that  the  deposition  of  the 
calcium  salts,  no  matter  how  great  the  abnormalities  in  the  cartilage, 
goes  on  in  a  perfectly  normal  manner;  the  line  of  calcification  is 
always  found  to  be  fairly  regular,  and  the  formation  of  ostoid  tissue 
and  its  ossification  is  typical.  Still  more  remarkable,  considering 
the  gravity  of  the  pathological  process  in  the  cartilage,  is  the  fact 
that  periosteal  bone  formation  goes  on  in  a  perfectly  normal  manner. 
Not  alone  this,  but  all  the  bones  or  parts  of  them  which  are  formed 
and  ossified  very  early  in  fetal  life,  or  directly  from  connective  tissue, 
pursue  their  normal  course  of  development  and  show  no  abnormality. 
Thus  the  clavicle  was  found  to  be  normal  in  length  and  other  re- 
spects in  all  the  cases  reported ;  so  also  the  bones  of  the  cranial  vault 
and  all  other  bones  similarly  developed.  In  the  long  bones  the 
normal  development  and  ossification  of  the  periosteal  bone  stands 
out  in  sharp  contrast  to  the  short  and  defective  enchondrium,  and 
the  change  in  the  ratio  of  the  row  gives  rise  to  the  appearance  of 
thickening,  to  which  attention  has  been  called. 

A  very  remarkable  and  interesting  phenomenon  which  occurs  in 
a  great  many  and  at  some  point  in  the  skeleton  in  all  cases  of  chon- 
drodystrophia is  what  the  Germans  call  the  periosteal  lamella.  This 
very  peculiar  formation,  which  was  first  described  by  Urtel  as  it 
occurred  in  a  human  fcetus,  later  by  P^berth  in  the  calf,  and  subse- 
quently by  nearly  all  authors  on  this  subject,  consists  of  a  layer  of 
connective  tissue  emanating  from  the  periosteum,  from  which  it 
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pushes  its  way  between  the  epiphysis  and  diaphysis  toward  the  axis 
of  the  bone.  Thus  the  epiphysis  and  diaphysis  are  separated  more 
or  less  completely  from  each  other.  The  periosteal  lamella,  which 
for  reasons  which  will  appear  later  I  shall  call  the  periosteal  inclu- 
sion, varies  in  extent  in  the  different  cases  and  in  the  various  parts 
of  the  skeleton  in  the  same  case.  In  the  majority  of  instances  it 
begins  in  the  periphery  as  a  distinct  band,  but  gradually  diminishes  in 
breadth  toward  the  axis  of  the  bone,  where  it  disappears.  It  is  often 
apparent  macroscopically,  forming  a  distinct  wall  at  the  epiphy- 
seal line,  but  it  varies  to  a  considerable  extent,  and  not  infrequently 
is  only  visible  with  the  aid  of  the  microscope.  The  breadth  and  the 
depth  from  the  periphery  usually  correspond,  so  that  when  it  is 
narrow  it  only  invades  the  bones  for  a  short  distance,  leaving  a  con- 
siderable portion  of  the  axis  free. 

Microscopically,  it  can  be  seen  that  the  cartilage  cells  adjacent  to 
the  periosteum  inclusion  run  parallel  with  it,  and  assume  a  spindle 
form.  The  intercellular  substance  of  the  cartilage  is  fibrillated,  and 
thus  the  transition  between  the  inclusion  and  the  cartilage  is  very 
gradual,  at  times  almost  imperceptible.  On  the  diaphyseal  side  the 
conditions  are  liable  to  some  variation.  In  some  instances  the  inclu- 
sion undergoes  ossification,  with  the  formation  of  true  bone,  in  a  man- 
ner exactly  similar  to  that  which  occurs  under  the  normal  periosteum 
(Urtel,^  Hoess,"  Eberth,^  Bode,^^  Sturp,^''  and  others).  In  others,  as 
in  Kaufmann's  Case  II.,  the  inclusion  is  surrounded  by  cartilage  on 
both  sides. 

The  relatively  greater  production  of  periosteum,  as  compared  with 
the  enchondral  growth,  is  considered  by  all  authors  as  the  underlying 
cause  of  the  periosteal  inclusion.  The  manner  of  its  production, 
however,  is  subject  to  some  difference  of  opinion.  Some  authors 
(Urtel,  Hoess)  consider  it  due  to  an  invasion  of  the  cartilage  by  a 
periosteal  process,  due  to  an  active  local  proliferation  of  the  perios- 
teum; and  Kaufmann  considers  his  Case  II.,  in  which  the  inclusion 
is  surrounded  by  cartilage  on  both  sides,  as  demonstrative  of  such  a 
manner  of  production.  It  is  difficult,  however,  to  understand  why 
the  periosteum  should  proliferate  excessively  in  a  given  locahty  with- 
out assignable  cause.  Eberth's  explanation  seems  more  plausible; 
he  believes  that  the  inclusion  is  due  to  the  overgrowth  of  the  epiphy- 
sis beyond  the  peripheral  diaphyseal  line,  causing  an  involution  of 
the  periosteum,  which  subsequently  proliferates.  Kirchberg  and 
Marchand  also  attribute  the  cause  to  an  involution  of  the  periosteum, 
but  they  consider  this  involution  due  to  a  continued  growth  of  the 
periosteum,  without  a  corresponding  increase  in  the  length  of  the 
bone. 

Personally,  I  believe  that  all  these  conditions,  and  not  a  single 
one  alone,  are,  to  some  extent,  responsible  for  the  formation.  I 
imagine  the  process  of  development  to  be  somewhat  as  follows:  The 
epiphysis  enlarges  until  it  grows  beyond  the  peripheral  diaphyseal 
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line,  thus  causing  an  involution  of  the  periosteum  at  the  point  where 
the  epiphysis  and  diaphysis  join.  Subsequently  the  diaphysis  grows 
in  thickness,  but  not  in  length,  so  that  the  fold  of  periosteum,  instead 
of  being  eradicated  (as  it  would  be  if  the  growth  in  length  and  thick- 
ness were  in  the  normal  ratio),  becomes  more  pronounced,  and  is 
included  between  the  adjacent  surface  of  the  epiphysis  and  diaphysis. 
The  inclusion  continues  to  act  as  periosteum;  it  therefore  prolifer- 
ates, forms  ostoid  tissue  and  true  bone. 

The  periosteal  inclusion,  by  its  encroachment  upon  the  epiphyseal 
line,  necessarily  precludes  growth  in  length;  and  Kaufmann  believes 
that  this  cessation  of  growth  is  analogous  to  that  experimentally 
induced  by  injury  or  removal  of  the  intermediate  epiphyseal  carti- 
lage. But  it  must  not  be  hastily  decided  that  the  cessation  of  growth 
is  always  absolute;  in  some  cases  the  inclusion  is  very  rudimentary, 
lea\ing  a  considerable  portion  of  the  axis  of  the  bone  free,  and  here 
the  row  formation,  though  defective,  may  still  go  on.  It  is  only  in 
those  cases  in  which  the  periosteal  inclusion  is  very  extensive  and 
undergoes  ossification,  thus  causing  synostosis  of  the  epiphyseal 
synchondroses,  that  growth  is  definitely  concluded.  (Examples  of 
such  a  condition  occur  in  the  os  tribasilare  and  also,  but  less  fre- 
quently, in  the  long  bones.)  Naturally,  the  earlier  in  fetal  life  the 
disease  begins  the  more  rudimentary  is  the  row  formation,  the  more 
complete  the  periosteal  inclusion,  and  the  more  limited  the  growth 
of  the  long  bones. 

Thus,  from  an  anatomical  point  of  view,  chondrodystrophia 
foetalis  is  a  well-defined  morbid  condition,  and  if  we  bear  in  mind 
its  salient  features,  there  can  be  no  difficulty  in  differentiating  it  from 
other  affections.  The  characteristic  signs  are  defective  growih  of 
the  enchondral  skeleton,  including  the  base  of  the  skull  and  the 
pelvis,  which,  upon  microscopic  examination,  is  found  to  be  due  to 
the  rudimentary  row  formation  of  the  proliferating  cartilage  cells 
and  the  periosteal  inclusion.  In  contrast  to  this  is  the  normal  ossifi- 
cation and  the  normal  development  of  the  periosteal  and  mem- 
branous bone.  With  postnatal  rachitis  it  has  absolutely  nothing  in 
common,  except  the  apparent  enlargement  of  the  epiplivsc-^.  the 
prominent  abdomen,  and  the  occasional  bowing  of  the  legs;  tlio  latter 
is  due  to  entirely  different  causes,  which  cannot  be  discussed  here. 
Osteogenesis  imperfecta,  with  which  it  has  been  confounded,  differs 
from'  it  in  all  the  essential  details.  Here  the  salient  pathological 
condition  is  a  deficiency  of  ostoid  tissue  and  defective  ossification; 
the  bones  are  of  normal  length,  and  the  skull  and  all  the  other 
morbid  changes  of  chondrodystrophia  foetalis  are  absent.  Osteo- 
porosis and  osteosclerosis  may  both  occur  as  complications  of  chon- 
drodystrophia, but  when  present  they  are  always  secondary  to  the 
changes  already  described,  and  not  pathognomonic. 

Before  closing  our  review  of  the  pathology  of  this  very  interesting 
condition,  though  time  presses,  I  cannot  omit  a  few  words  as  to  the 
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pathogenesis.  Mueller,  Eberth,  and  a  large  number  of  authors  con- 
sider the  nature  of  this  anomaly  analogous  to  that  of  congenital  cre- 
tinism. However,  though  the  skin  and  skull  lesions  lend  some  sup- 
port to  this  view,  clinical  experience  and  the  pathological  anatomy 
teach  us  that  the  two  diseases  have  nothing  else  in  common.  I  think 
the  changes  in  the  skeleton  and  in  the  subdermal  tissues  point  very 
distinctly  to  a  constitutional  anomaly,  which,  though  not  exactly 
analogous  to  that  of  congenital  cretinism,  nevertheless  acts  upon 
fetal  organism  in  a  similar  manner;  that  is,  by  disturbing  the 
metabolism  in  some  unknown  way. 

Clinical  Aspect  of  Chondrodystrophia  Fcetalis.  As  has 
been  said,  the  majority  of  infants  with  chondrodystrophia  is  born 
dead.  But  the  disease  is  not  nearly  so  uncommon  as  some  authors 
would  have  us  beheve;  and  to  judge  by  the  number  of  living  examples 
to  be  found  in  the  literature,  and  my  own  experience,  it  is  not  neces- 
sarily fatal.  Quite  a  number  of  isolated  cases  have  been  reported, 
and  recently  Kassowitz*^  has  described  seven  cases  which  came 
under  his  own  observation.  I  have  had  the  opportunity  to  examine 
eight  cases,  a  number  of  which  I  still  have  under  observation.  One 
I  have  re-examined  after  an  interval  of  several  years  (Case  IV.);  he 
was  shown  by  Dr.  C.  Hermann,  in  the  Pediatric  Section  of  the 
Academy  some  time  since.  I  show  you  his  photograph,  with  that 
of  Case  V.  Moreover,  I  have  seen  a  number  of  adult  cases  walking 
alx)ut,  and  though  I  had  no  opportunity  to  examine  them  more 
closely,  their  appearance  was  so  characteristic  that  I  do  not  hesitate 
to  classify  them.  All  my  cases  were  seen  within  the  last  three  years, 
and  it  is  for  this  reason  that  I  consider  chondrodystrophia  not  nearly 
so  uncommon  as  has  been  supposed;  and  I  believe  this  statement 
will  be  borne  out  by  general  experience  when  the  knowledge  of  this 
disease  becomes  more  universal. 

The  general  appearance  of  a  chondrodystrophic  infant  differs  very 
slightly  from  that  of  a  fcetus  with  the  same  disease.  They  are  dwarfs, 
with  a  large  head,  and  very  short,  often  bowed,  extremities.  In 
infants  the  abdomen  is  very  prominent,  as  are  the  epiphyses,  and 
there  is  obesity,  but  in  the  older  cases  these  symptoms,  though 
present,  are  not  nearly  so  distinct.  The  head  is  large;  in  the  younger 
individuals  its  circumference  equals  the  length  of  the  body  in  meas- 
urement, and  there  is  a  decided  prognathus,  which  is  accented  by 
very,  marked  retraction  of  the  root  of  the  nose,  or  flattening  of  the 
whole  nasal  region.  The  hair  on  the  head  is  abundant,  fine  and  soft, 
in  my  cases  never  coarse  or  brittle. 

The  lower  extremities  are  always  too  short,  being  entirely  out  of 
proportion  to  the  length  o(  the  trunk.  This  causes  a  decentralization 
of  the  body  and  tends  to  give  these  individuals  a  very  characteristic, 
at  times  ludicrous,  appearance,  and  very  readily  distinguishes  them 
from  other  dwarfs;  for  in  cretinism,  or  in  the  so-call^  idiopathic 
dwarfism,  the  extremities  and  the  trunk  are  both  shortened  and  are 
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not  out  of  proportion.  The  disproportion  between  the  trunk  and 
extremities  in  ehondrodystrophia  is  readily  demonstrated  by  measur- 
ing the  height  of  the  individual,  first  standing,  then  sitting.  Measured 
in  this  way,  my  cases  showed  this  peculiarity  very  distinctly: 

Height  standing.  Height  sitting. 

Case    1 21>^  inches.  15>^  inches. 

"11 2S}i       "  18%       " 

"in 23  "  U%       " 

"IV. 45  "  291^       " 

"      V 471^       "  30 

The  decentralization  is  also  very  well  demonstrated  by  comparing 
the  distance  between  the  crown  of  the  head  and  the  umbilicus  to  that 
between  the  umbilicus  and  the  sole  of  the  foot.  In  the  normal  new- 
born infant  these  are  the  same,  but  as  the  child  grows  the  distance 
between  the  umbilicus  and  the  soles  increases  much  more  rapidly 
than  the  other,  and  exceeds  it  more  and  more  as  the  individual 
grows  older.  In  chondrodystrophia  the  midpoint  of  the  body  is  not 
at  the  umbilicus  at  birth,  but  above  it,  sometimes  as  high  up  as  the 
xiphoid  cartilage,  and  this  disproportion  or  decentralization  of  the 
body  continues  throughout  life. 

The  upper  extremities  are  also  too  short;  they  do  not,  as  in  the 
normal  individual,  reach  to  the  hips.  The  fingers  and  toes  are  short, 
and,  in  fact,  the  conditions  found  in  the  living  subject  are  exactly 
what  the  pathological  anatomy  would  lead  us  to  expect. 

During  early  life  these  individuals  are  obese,  and  the  natural  skin 
folds  are  exaggerated,  but  as  they  grow  older  the  obesity  gradually 
disappears.  In  all  the  cases  I  have  examined,  and  as  far  as  I  can 
tell  from  the  reports  of  other  cases,  the  skin  is  never  harsh  and 
scaly,  and  the  development  of  the  hair  on  the  head  and  other  parts 
of  the  body  is  perfectly  normal. 

The  mental  faculties  are  always  intact;  these  children  are  not  slug- 
gish and  somnolent,  but  bright,  taking  an  intense  interest  in  their 
surroundings  and  learning  to  talk  as  readily  as  other  children.  If 
the  older  individuals  are  backward  in  their  studies,  it  is  more  because 
they  are  apt  to  be  kept  from  school  because  of  their  small  size  and 
peculiar  appearance  than  from  lack  of  intelligence.  They  begin  to 
walk  late,  as  a  rule,  and  those  cases  with  complicating  osteoporosis 
do  not  do  so  for  a  long  time;  but  when  they  have  learned  to  walk 
their  gait  is  in  no  way  peculiar  or  unsteady. 

Like  all  infants  with  congenital  abnormalities,  they  usually  pre- 
sent some  other  congenital  defects.  The  most  frequent  of  these  is 
inguinal  hernia  and  a  highly  arched  palate.  In  some  of  the  post- 
mortem findings  dislocation  of  the  hips  is  noted,  but  I  have  not  been 
able  to  trace  a  direct  causative  relation  between  chondrodystrophia 
and  the  ordinary  cases  of  congenital  dislocation  of  the  hip  which  we 
see  in  practice.  Kassowitz  attempts  to  bring  them  in  connection, 
but  I  can  hardly  agree  with  him  when  he  considers  the  fact  that 
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patients  with  congenital  dislocation  of  the  hip  are  liable  to  other 
congenital  malformations,  such  as  epicanthus,  highly  arched  palate, 
etc.,  as  an  indication  of  a  connection  between  the  two  abnormalities. 
As  I  have  pointed  out,  all  individuals  w4th  one  congenital  malforma- 
tion are  \'«ry  apt  to  have  others.  Moreover,  I  have  carefully  exam- 
ined some  twenty  cases  of  congenital  dislocation  of  the  hip  without 
being  able  to  find  any  trace  of  chondrodystrophia.  I  must  not,  how- 
ever, be  understood  to  deny  the  possibiUty  of  the  occurrence  of  dis- 
location of  the  hip  in  chondrodystropliia;  I  simply  deny  its  causative 
relation  to  congenital  dislocation  of  the  hip  in  general. 

Kassowitz  also  groups  chondrodystrophia  with  mongolism  and 
mj-xcedema.  In  practice  there  is  hardly  any  danger  of  confounding 
these  affections.  The  mongols  are  idiots,  without  any  disproportion 
of  the  skeleton,  and  with  a  characteristic  mongolian  physiognomy, 
which  is  absolutely  distinct  from  that  of  chondrodystrophia.  ^lyxoe- 
dema  is  very  readily  distinguished  from  it;  there  is  always  mental 
defect;  there  are  the  skin  and  hair  changes,  and  the  disprojx)rtion 
between  the  extremities  and  the  trunk  is  not  present.  That  all  three 
diseases  have  the  abnormalities  which  are  apt  to  appear  in  all  con- 
genitally  abnormal  individuals  is  certainly  no  reason  for  grouping 
them  together,  though  Kassowitz  very  naively  considers  this  a  scien- 
tific classification.  That  this  disease,  like  cretinism  and  some  others, 
antenatal  and  postnatal,  may  be  caused  by  a  disturbance  of  the 
metabolism  can,  in  the  light  of  our  present  knowledge  of  the  normal 
metabolism,  be  neither  positively  affirmed  nor  denied.  In  chondro- 
dystrophia the  thyroid  gland  and  the  organs  other  than  the  skeleton 
show  no  change  perceptible  to  us,  and  we  must  confess  that  the  patho- 
genesisof  this,  as  well  as  of  nearly  all  other  diseases,  is  still  unexplained. 

Of  the  etiology  we  know  nothing.  In  one  case  a  chondrodys- 
trophic  mother  is  said  to  have  given  birth  to  an  infant  similarly 
affected,  but  in  all  others  we  have  nothing  upon  which  to  base  a  sur- 
mise as  to  the  cause  of  this  disease.  To  judge  by  the  cases  reported, 
the  female  is  somewhat  predisposed,  though  my  own  cases  are 
equally  divided  between  the  two  sexes. 

Measurements. 

(Cases  VI.,  VII.,  and  VIII.  were  not  accurately  measured.) 


Case  I. 


Case  U.      Cue  UL      Case  iv:       Case  V 


Age 16mo8.  il4yTs. 

Sex ....  Male.  Female. 

Height  sUnding  .  24W  in.  28V,  in. 

'.'      sitting        ....  15<^  "  18>|  " 

Circumference  of  head               .  17>i  "  20}|  " 

Length  from  crown  to  umbilicus       14      " 

'•     umbilicus  to  sole  .  >    14%" 

Ant.  sup.  spine  to  ankle            .  i      7Ji  in.  1S%  " 

Femora 6     " 

Tibi»                            .        .  R.-i%  in.  R.  6J{  " 

L.35i  " 

Arms       .        .  3Vi  " 

Forearms  3'.'  ■•            


9mos. 
Male. 
23     in. 
14K  " 

uy,  " 

10%" 


^.u% 


Hyrs. 
Male. 
45     in. 

^%" 
19jl  " 


18K  in. 
lOJi  " 


6%" 

6U   " 


14  yrs. 
Female. 
i1%  in. 
30      " 

21  " 
26  '* 
20K  '• 
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HOSPITAL  AND  DISPENSARY;    NEUROLOGIST  TO  THE  CITY  HOSPITAL. 

Five  years  ago  at  the  Cleveland  City  Hospital,  while  examining 
a  woman  suflFering  from  a  very  severe  arsenical  neuritis,  I  was  struck 
by  the  observance  of  a  peculiar  white  transverse  line  occupying 
the  middle  of  the  outer  third  of  the  finger-nails  of  each  hand. 

Taking  into  consideration  the  fact  that  the  nails  grow  more  rapidly 
following  arsenical  poisoning,  I  was  able  to  estimate  that  these  white 
lines  corresponded  to  the  time  when,  with  suicidal  intent,  she  had 
taken  a  teaspoonful  of  "Rough  on  Rats,"  which  is  well  known  to 
contain  a  large  quantity  of  arsenic.  The  white  streaks  were  about 
one-sixteenth  of  an  inch  in  width,  quite  regular,  with  fairly  sharp 
margins,  and  occupying  an  identical  position  on  each  nail.  They 
were  slightly  larger  on  some  nails  than  upon  others  and  a  little  wider 
in  the  centre  than  near  the  margins;  extended  from  side  to  side, 
forming  a  crescentic  band,  with  the  convexity  directed  to  the  free 
margins  of  the  nail,  and  presenting  a  curve  identical  with  that  of 
the  lunula.  The  markings  were  less  plainly  seen  upon  the  toe-nails. 
Her  body  was  covered  with  branny  exfoliating  dermal  scales;  much 
of  the  hair  had  fallen,  and  the  palms  and  soles  showed  some  kera- 
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tosis.  At  that  time  I  looked  through  the  literature  very  carefully, 
but  was  unable  to  discover  any  reference  whatever  to  such  lines 
occurring  in  arsenical  poisoning,  and  while  I  felt  positive  that  in  my 
case  they  were  caused  by  the  mineral,  yet  decided  to  wait  for  further 
confirmation  of  that  opinion. 

About  twelve  months  following  the  observation  of  this  case  I  was 
consulted  by  a  man  with  an  undoubted  neuritis,  who  had  been 
referred  to  me  by  Dr.  F.  W.  McLean,  of  Elyria,  and  who  gave  the 
following  history: 

He  had  suffered  a  very  violent  attack  of  "stomach  diflBculty" 
about  three  months  preceding  his  visit  to  me.  He  says  the  vomiting 
was  so  violent  that  the  vomitus  contained  blood.  He  did  not  suffer 
any  marked  cramps  in  the  legs  or  arms.  Shortly  after  he  began  to 
grow  weak  in  his  legs,  and  at  last  was  barely  able  to  get  about  with 
two  canes. 

Fig.  1. 


On  examination  1  found  he  was  ataxic,  had  a  partial  double  foot- 
drop,  absent  knee-jerks,  some  loss  of  sensation,  no  pigmented  spots 
or  keratosis,  no  loss  of  sphincter  control.  In  short,  he  had  all  the 
symptoms  of  a  multiple  neuritis.  Inspection  of  his  nails  showed  the 
characteristic  transverse  streaks  as  described,  and  as  illustrated  in 
this  rather  poor  photograph  (Fig.  1).  It  does  not  show  the  striation 
plainly.  After  talking  with  the  patient  some  little  time,  during  which 
he  asked  my  opinion,  I  told  him  I  thought  he  would  probably  recover 
from  the  neuritis,  and  that  the  neuritis  was  undoubtedly  due  to 
poisoYiing.  At  first  he  demurred,  but  after  a  little  conversation  told 
me  that  he  believed  he  had  been  poisoned,  but  offered  no  explanation 
except  that  he  was  positive  that  it  was  arsenical  poisoning.  After 
urging  upon  him  the  necessity  and  the  perfect  safety  of  giving  me 
his  confidence,  he  confessed  to  having  taken  a  large  dose  of  white 
arsenic,  but  stated  that  it  immediately  produced  vomiting,  and 
ultimate  recovery  took  place,  save  his  nerve  inflammation. 

In  May,  1899,  Dr.  George  Gill,  of  North  Ridgevnlle,  Ohio,  referred 
to  me  a  patient  giving  the  following  history: 

VOU  127,  HO.  4.— APRIL,   1904.  ♦> 
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F.  S.,  male,  white,  aged  twenty-nine  years;  has  a  wife  and  two 
healthy  children.  The  wife  is  healthy;  one  induced  miscarriage 
seven  years  ago.  Patient  gives  a  history  of  good  health  in  early 
childhood;  in  early  manhood  gonorrhoea,  but  no  history  of  lues.  I 
cannot  learn  that  he  has  had  any  other  sickness.  He  uses  tobacco 
and  drinks  to  excess.  He  states  that  one  night  about  three  months 
ago,  on  returning  home  from  a  debauch,  he  concealed  a  bottle  of 
whiskey  beside  a  hedge-row  near  his  house.  Becoming  thirsty  about 
1  o'clock  the  next  day  he  sought  the  bottle  and  took  a  large  drink. 
In  a  short  time  he  began  to  suffer  extremely  from  pain  in  the  stomach, 
vomited  almost  continuously,  had  cramps  in  the  legs  and  arms,  and 
became  unconscious.  His  vomiting  continued  until  10  o'clock  the 
following  day.  He  remained  in  bed  three  days,  and  then  got  up, 
feeling  very  weak  and  still  suffering  from  occasional  attacks  of  vomit- 
ing and  colicky  pains  in  the  abdomen.  Six  weeks  later  he  began  to 
feel  tired,  sore,  and  lame;  the  legs  grew  weak,  the  arms  and  hands 
felt  heavy,  weak,  and  numb.  There  was  no  loss  of  bladder  power, 
but  considerable  diminution  of  sexual  power.  He  unhesitatingly 
expressed  to  me  the  opinion  that  his  uncle,  with  whom  he  had  had 
trouble,  had  put  poison  in  the  whiskey. 

Examination.  Patient  is  a  fair-sized  man,  walks  with  canes,  gait 
ataxic;  partial  double  foot-drop;  station  is  not  good,  in  fact,  without 
his  canes  he  is  unable  to  stand  with  the  eyes  open.  Both  knee-jerks 
are  absent,  wrist-jerks  and  elbow-jerks  are  also  absent.  He  is  slightly 
anaesthetic  throughout  the  lower  limbs,  which  anaesthesia  grows  more 
marked  as  the  extremities  are  approached.  He  is  proportionately 
more  analgesic  than  anaesthetic.  The  fingers  are  slightly  anaesthetic; 
he  is  unable  to  button  his  clothing  well  or  to  handle  small  objects. 
There  is  no  tremor.  The  hand-grasps  are  equal  and  weak,  registering 
thirty-six.  There  are  no  scars  or  spots  on  the  body,  and  in  fact 
nothing  else  abnormal  is  noted,  except  a  white,  slightly  crescentic 
transverse  streak  on  each  finger-nail;  the  convexity  of  the  crescent 
is  directed  toward  the  free  margins.  These  streaks  were  so  strik- 
ingly like  those  of  the  related  cases  that  I  immediately  informed  him 
that  his  stomach  attack  was  due  to  arsenical  poisoning.  It  was  at 
this  time  he  told  me  about  the  whiskey,  adding  that  he  thought  his 
uncle  had  poisoned  him.  Shortly  after  this,  in  answer  to  some 
inquiries  regarding  the  case,  I  received  a  communication  from  Dr. 
Gill,  who  informed  me  that  the  man  had  made  a  confession,  which 
was  corroborated  by  his  wife,  that  he  had  taken  a  quantity  of 
"Rough  on  Rats,"  with  suicidal  intent. 

The  accompanying  black  and  white  drawing  (Fig.  2)  affords  an 
exact  representation  of  the  condition  of  his  nails,  and,  indeed,  the 
appearance  common  to  each  of  the  three  cases  observed.  There 
were  no  transverse  ridges  on  the  nails,  nor  furrows;  the  lines  were, 
in  longitudinal  relation  at  about  the  point  which  we  would  expect 
them  to  occupy  from  the  outward  growth  of  the  nail  since  the  poison- 
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ing.  His  toe-nails  also  showed  faint  markings,  but  no  keratosis  was 
present  on  the  palms  or  soles. 

I  was  about  to  publish  these  cases  when  I  noticed  the  report  of  a 
case  of  arsenical  neuritis  by  Dr.  Florence  Sabin,  in  the  May  number 
of  the  Johns  Hopkins  Hospital  Bulletin,  1901,  in  which  a  white  Une 
nmning  transversely  across  each  finger-nail  was  referred  to.  In 
answer  to  a  letter  to  Dr.  Sabin,  I  received  the  folloTsnng  reply: 

"Your  note  in  regard  to  the  white  lines  in  the  nails  in  cases  of 
arsenical  poisoning  has  interested  me  greatly.  I  do  not  know  of  any 
references  in  the  hterature,  and  Dr.  Osier  says  that  he  does  not. 
Dr.  Osier  expressed  himself  as  anxious  to  see  the  photographs  of 
your  cases." 

Fig.  2. 


Since  the  observation  of  a  large  number  of  cases  of  arsenical 
neuritis  reported  as  occurring  in  beer-drinkers  throughout  England, 
and  especially  about  Manchester,  I  have  had  considerable  corre- 
spondence in  reference  to  the  condition  of  the  nails  with  the  English 
physicians  obser^'ing  those  cases. 

In  April,  1901,  Dr.  Nathan  Raw,  of  Manchester,  wrote  me  that  he 
had  obsen'ed  changes  in  the  nails,  particularly  the  toe-nails.  He 
states  that  they  were  often  markedly  transversely  ridged,  but  does 
not  refer  to  any  white  lines.  He  verj'  kindly  sent  to  me  the  photo- 
graph (Fig.  3). 

Dr.  Leslie  Roberts,  of  LiverfXK)l,  writes  me  that  he  has  not  met 
with  such  changes  herein  described,  and  says,  "Temporary  arrest 
of  nutrition  and  formation  of  air-ca\'ities  may  produce  various  mark- 
ings on  the  nails." 

Dr.  Ernest  S.  Reynolds,  of  Manchester,  who  was  first  to  discover 
and  point  out  the  nature  of  arsenical  poisoning  due  to  beer-drinking 
in  England,  has  very  kindly  written  me  under  date  of  May  2,  1903, 
as  follows: 
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"The  white  transverse  streaks  on  the  nails  of  cases  of  arsenical 
poisoning  had  already  been  noted  and  described  by  me.  (See 
Lancet,  January  19,  1901.)  Also,  you  will  there  find  an  account 
of  several  parallel  transverse  streaks  which  I  stated  would  almost 
suggest  a  series  of  drinking  debauches. 

"  I  am  much  obliged  for  your  letter  and  much  interested  in  it,  as 
it  corroborates  my  own  observations.  At  the  time  a  well-known 
skin  specialist  told  me  he  did  not  think  that  the  transverse  streak 
had  anything  to  do  with  the  arsenical  poisoning,  but  I  observed  it 
too  frequently  for  it  to  have  been  a  mere  coincidence." 

Fig.  3. 


Referring  to  Dr.  Reynolds'  article,  which  appeared  in  the  Lancet, 
January  19,  1901,  page  68,  in  the  clinical  description,  and  under  the 
subhead  "Nails,"  I  find  the  following: 

"In  many  cases  the  nails  are  affected.  After  the  patients  have 
stopped  taking  the  beer  for  some  weeks  the  best  appearances  are 
seen,  for  then  there  is  a  transverse  white  ridge  across  the  nails; 
proximal  to  this  the  nail  is  normal,  but  distal  to  it  the  nail  is  whiter, 
cracked,  thin,  and  toward  the  tip  almost  papery,  and  much  flattened. 
In  some  cases  there  has  been  a  series  of  parallel  transverse  ridges  on 
the  nails  almost  suggesting  a  series  of  week-end  'drinking  bouts.' 
The  deformed  nails,  of  course,  break  easily." 

It  is  to  be  observed  that  Dr.  Reynolds  speaks  only  of  "a  transverse 
white  ridge."  In  my  cases  and  also  in  Dr.  Sabin's  there  was  no  well- 
defined  groove  or  ridge.  This  difference  is  possibly  due  to  the  fact 
that  his  cases  were  subjected  to  more  prolonged  and  chronic  poison- 
ing by  the  arsenic.  I  am  nevertheless  certain  that  they  are  both 
evidences  of  arsenical  poisoning. 
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It  is  possible  that  careful  observation  will  show  that  these  peculiar 
markings  on  the  nails  quite  constantly  follow  severe  acute  arsenical 
poisoning,  and  I  believe  they  depend  upon  the  serious  alteration  in 
the  nutrition  incident  to  the  profound  shock  of  the  poisoning,  aided, 
perhaps,  by  the  specific  effect  of  the  arsenic,  since  I  have  observed 
three  cases  of  arsenical  neuritis  from  slow  poisoning  in  which  there 
were  no  streaks,  although  the  nails  were  ridged,  particularly  the  toe- 
nails; nor  did  I  observe  in  the  cases  of  chronic  poisoning  that  the 
nails  were  flecked  with  little  white  spots,  which  are  vulgarly  called 
"flowers"  or  "lies;"  they  were  transversely  ridged,  pale,  brittle, 
and  papery.  I  do  not  believe  that  it  is  the  profound  nutritional  dis- 
turbance alone  which  produces  these  transverse  hues,  since  in  neither 
of  three  cases  of  severe  corrosive  poisoning  observed  after  seeing  the 
first  case  of  arsenical  poisoning  here  recounted  did  white  lines 
develop  on  the  nails ;  nor  has  a  diligent  search  through  the  literature 
revealed  any  observations  of  such  changes  in  the  nails  following 
other  severe  poisoning.  It  is  possible  that  the  arsenic  has  some 
specific  effect  upon  a  plane  of  newly  developed  nail  cells  within  the 
matrix,  and  as  a  result  the  normal  keratinization  fails  to  become 
physiologically  complete. 

If  my  contention  is  just  we  have  in  these  nail-markings  important 
corroborative  evidence  of  poisoning  by  arsenic.  The  occurrence  of 
these  bands  following  arsenical  poisoning  is  sufficiently  established 
to  warrant  the  use  of  the  teiTn  leuconychia  striata  arsenicalis  trans- 
versus. 

When  I  began  a  search  of  the  literature  for  observations  upon  the 
nails  it  was  with  some  surprise  that  I  found  that  these  transverse 
white  lines  had  been  observed,  carefully  described,  and  figured  by 
several  authors,  but  none,  excepting  Reynolds,  ascribed  them  to 
arsenic.  One  recorded  case  seems  to  show  that  they  may  appear 
as  a  congenital  anomaly;  other  observations  that  they  may  present, 
as  it  were,  an  unguinal  record  of  a  severe  illness. 

While  leuconychia  punctata  is  frequently  observed,  one  may 
obtain  some  idea  of  the  rarity  of  leuconychia  striata  by  the  state- 
ment of  Jules  Heller,*  in  his  recent  work  on  Diseases  of  the  Nails, 
that  it  is  so  rare  that  but  two  cases  have  been  thus  far  reported.  In 
justice  to  the  literature,  it  is  only  right  to  state  that  Heller  is  afflicted 
with  the  usual  literary  myopia  of  German  writers,  as  the  following 
references  will  evidence: 

Reil,^  in  1792,  and  Beau,'  in  1846,  published  observations  upon 
peculiar  changes  in  the  nails  due  to  fevers;  also  Murchison,  in  his 
exhaustive  treatise  on  fevers,  alludes  to  these  markings  and  changes 
in  growths. 

Dr.  Langdon  Down*  observed  two  sets  of  white  lines  extending 
transversely  over  the  nails  on  the  fingers  and  toes  of  a  man  who  had 
experienced  two  attacks  of  poor  health,  in  each  case  the  lines  corre- 
sponded with  the  occurrence  of  the  attack. 
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Prof.  Alfred  Vogel/  in  1870,  and  again  in  1873,  in  thorough  Ger- 
man fashion,  discussed  the  question  of  nail  changes  following  fevers, 
and  figured  several  cases  of  the  white  transverse  lines  in  the  nails 
which  appeared  after  typhus  fever. 

I  found  a  description  by  Longstreth*^  of  transverse  white  bands 
extending  over  the  surface  of  the  nails,  which  appeared  after  each 
exacerbation  of  a  case  of  relapsing  fever,  recording,  as  it  were,  each 
relapse. 

Da  Costa^  also  has  described  such  bands  appearing  after  a  relapse 
of  typhoid  fever,  and  gives  a  beautifully  colored  illustration  of  a  hand 
the  nails  of  which  are  traversed  with  several  white  bands,  each 
corresponding  to  a  relapse  of  the  typhoid  from  which  the  patient  had 
suffered. 

Dr.  Morrison,^  of  Baltimore,  has  described  a  case  of  transverse 
white  bands  on  the  nails,  under  the  title  of  "Leucopathia  Ungui- 
num,"  occurring  in  an  otherwise  healthy  young  woman.  There 
appeared  a  number  of  these  white  lines  extending  from  one  lateral 
nail  margin  to  the  other,  and  were  about  one-sixteenth  of  an  inch 
apart.    No  cause  for  their  origin  could  be  ascertained. 

Dr.  E.  J.  Stout*  has  reported  a  case  where  it  appears  that  a  negro 
had  presented  such  white  bands  on  his  nails  from  birth. 

Heidingsfeld,^"  of  Cincinnati,  has  contributed  considerable  to  this 
subject  in  a  very  able  article,  "Leucopathia  Unguinum."  He  has 
observed  seven  well-marked  cases  of  leuconychia  striata  and  nearly 
double  the  number  of  slighter  degree.  While  he  does  not  clearly 
state  that  all  were  due  to  injudicious  use  of  the  cuticle-knife,  a  "  new 
and  somewhat  American  instrument,"  I  assume,  in  absence  of  any 
mention  of  other  cause  operative  in  his  personally  observed  cases, 
that  each  had  its  origin  in  tinkering  vanity. 

He  is  inclined  to  disagree  with  Heller  and  about  all  other  writers 
upon  the  extreme  rarity  of  leuconychia  striata.  His  personal 
experience  hardly  warrants  his  contention,  but  rather  convinces 
the  reader  that  a  very  modern  use  of  the  cuticle-knife,  a  compara- 
tively new  and  certainly  vicious  instrument,  or  an  unskilful  use  of 
it  in  Cincinnati,  is  the  explanation  of  his  frequent  observations.  He 
has  made  some  very  interesting  and  valuable  discoveries  as  to  the 
pathological  histology  of  these  striations  which  seem  to  overturn 
the  accepted  theory  of  air  infiltration.  I  give  his  conclusions  in  his 
brief  recapitulation: 

"Leuconychia  is  the  result  of  some  pathological  change  of  struc- 
ture of  a  plane  of  nail-cells,  approximating  a  failure  of  the  affected 
cells  to  undergo  normal  physiological  keratinization. 

"The  cause  may  be  trauma,  malnutrition,  febrile  diseases,  neu- 
roses, or  any  agency  which  disturbs  the  growth,  development,  or 
keratinization  of  the  matrix  cells  in  their  change  to  nail-structure. 

"An  infiltration  of  air  is  absent,  and  there  is  no  rational  physiolog- 
ical basis  for  such  a  theory." 
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I  have  given  these  references  to  the  Hterature  at  length  for  two 
reasons:  First,  to  show  that  a  thorough  search  reveals  but  httle 
upon  the  subject;  a  few  cases  occurring  in  connection  with  fevers, 
some  from  traumatism;  a  very  few  of  unexplained  origin,  and  none 
ascribed  to  arsenic  but  by  Reynolds.  Secondly,  as  an  aid  to  the 
diagnosis.  Since,  if  in  the  presence  of  such  nail  changes  as  here 
described  and  illustrated  we  can  exclude  congenital  anomalies, 
traumatism,  severe  illness,  especially  the  acute  specific  fevers,  par- 
ticularly typhoid,  relapsing  and  typhus,  we  will  be  warranted  in 
suspecting  arsenical  poisoning.  And  if  other  corroborating  e\adences, 
such  as  ^^olent  unaccountable  vomiting,  abdominal  pain,  cramps 
in  the  legs  and  arms,  and  neuritis  can  be  obtained,  I  believe  we 
can  positively  assert  that  poisoning  by  arsenic  has  taken  place.  And 
allowing  for  the  rapid  growth  of  the  nail  following  arsenical  poison- 
ing, and  giving  seven  months  for  complete  nail-growth,  from  the 
position  of  the  white  band,  we  can  quite  accurately  estimate  the 
time  of  the  poisoning. 
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A  CASE  OF  PRENATAi:  APPENDICITIS. 
By  W.  Fred.  Jackson,  M.D.,  CM., 

STAFF  SURGEON  TO  THE  BROCKVILLE    GENERAL  HOSPITAL,  AND  TO  THE  ST.  VINCENT  DE  PAUL 
HOSPITAL,  BROCKVILLE,  ONTARIO. 

This  case,  being  of  a  very  unusual  nature,  is  presented  as  a  con- 
tribution to  our  knowledge  of  this  interesting  and  prevalent  disease. 

A  female  child,  fully  developed  and  well  nourished,  died  at  5.30 
P.M.  from  symptoms  of  metallic  poisoning.  At  the  hour  of  death 
the  child  had  barely  completed  forty  hours  of  natal  life.  At  12.30 
P.M.  the  attending  physician  saw  the  infant,  and  it  was  perfectly 
well.  Another  physician  was  called  hurriedly  at  5.15  p.m.  the  same 
day,  and  found  the  infant  collapsed  and  with  a  greenish-blue  froth 
issuing  from  its  mouth.  This  froth  and  accompanying  fluid  stained 
the  garments  a  deep  chemical  blue.  The  supposition  is  that  the 
child  died  of  poisoning  by  the  administration  of  a  blue  tablet  of 
bichloride  of  mercury  with  citric  acid. 


A  post-mortem  examination,  which  I  as  Coroner  ordered,  brought 
to  light  the  condition  of  the  appendix,  as  shown  in  the  accompanying 
illustration,  which  is  taken  from  a  photograph  of  the  specimen. 

The  appendix  is  much  elongated  and  congested,  lying  upon  the 
caecum,  and  bound  down  upon  it  by  numerous  and  firm  adhesions. 
The  surfaces  of  the  appendix,  where  it  is  reduplicated  upon  itself, 
are  firmly  bound  together.  The  small  intestine  and  the  colon  below 
the  ileocsecal  opening  present  no  evidence  of  inflammatory  action. 

The  mother's  labor  was  regular  and  without  incident.  The 
delivery  was  accomplished  with  the  forceps  without  injury  to  the 
child.  The  infant  was  lusty  and  strong,  and  apparently  perfectly 
well  up  to  a  very  short  time  of  its  death.  How  the  blue  tablet  was 
administered  to  the  child,  or  by  whom,  has  not  been  demonstrated. 

It  seems  that  the  inflammatory  condition,  as  evidenced  by  the 
thickened  and  congested  appendix  and  firm  adhesions,  must  have 
occurred  previous  to  the  child's  birth.  The  more  so,  as  the  inflam- 
mation was  evidently  in  the  stage  of  resolution. 
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LUXATIO  ERECTA. 
By  George  Tully  Vaughan,  M.D., 

OP    WASHINGTON,    D.  C. 

Luxatio  erecta,  a  variety  of  subglenoid  dislocation,  is  so  rare 
that  the  following  case  is  of  interest: 

J.  M.,  white,  male,  aged  sixty-six  years,  barkeeper,  was  admitted 
to  Georgetown  University  Hospital  October  4,  1903,  having  just 
been  injured  by  being  struck  by  a  street  car.  On  examination  the 
patient's  left  elbow  was  seen  pointing  upward  at  an  angle  of  forty- 
five  degrees,  the  forearm  was  flexed,  with  the  hand  hanging  down, 
dorsal  surface  toward  the  patient's  face. 

The  patient  could  not  lower  the  elbow,  even  to  a  horizontal  posi- 
tion, although  the  elbow  could  be  moved  inward  toward  the  head 
to  a  vertical  position  without  pain.  The  forearm  was  placed  by 
me  on  the  top  of  the  patient's  head,  and  the  typical  attitude  of  a  case 
of  luxation  erecta  was  presented.  The  head  of  the  humerus  was 
easily  felt  low  down  in  the  axilla.  Reduction  was  effected  without 
trouble  after  about  one  minute's  extension — seizing  the  arm  with  the 
right  hand  just  above  the  flexed  elbow  and  making  extension  upward 
and  slightly  outward,  while  the  fingers  of  the  left  hand  were  used 
to  press  the  head  of  the  bone  upward. 

No  anaesthetic  was  used  and  the  manipulations  were  attended 
with  little  or  no  pain. 

The  patient  was  last  examined  November  4,  one  month  after 
the  injury.  He  could  abduct  the  arm  well  from  the  side  and  carry 
it  across  the  chest,  so  as  to  place  the  fingers  on  the  opposite  shoulder. 
Flexion  of  the  fingers  was  possible,  but  the  grasp  was  quite  feeble; 
extension  of  the  fingers  or  of  the  wrist  waS  impossible;  there  was 
well-marked  "wrist-drop." 

He  said  the  fingers  felt  slightly  numb,  though  rough  tests  with  a 
pin  indicated  no  difference  in  the  two  hands.  Flexion  and  extension 
of  the  forearm  and  abduction  and  adduction  of  the  arm  were  well 
performed. 

This  variety  of  subglenoid  dislocation  of  the  shoulder  was  first 
reported  in  1859  by  Middeldorpf  and  Scharm,  and  up  to  1899 
Stimson  had  collected  only  9  cases,  which,  with  Middeldorpf's, 
made  11  cases  in  all.  Of  539  shoulder  dislocations  observed  at  St. 
Thomas'  Hospital  no  case  of  luxatio  erecta  was  recorded  (Makins). 

Kronlein  reports  3  cases  of  luxatio  erecta  in  207  dislocations. 

In  400  dislocations  Bardenheuer  met  with  no  case  of  luxatio 
erecta,  but  saw  2  cases  in  which  the  arm  was  abducted  slightly 
beyond  a  right  angle  with  the  body — luxatio  horizontalis — a  variety 
of  subclavicular  dislocation. 
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A  Manual  of  Operative  Surgery.  By  Sir  Frederick  Treves, 
Bart.,  K.C.V.O.,  C.B.,  LL.D.,  F.R.C.S.  Second  edition. 
Revised  by  the  Author  and  Jonathan  Hutchinson,  Jr., 
F.R.C.S.  2  vols.  Philadelphia  and  New  York:  Lea  Brothers 
&  Co. 

In  reviewing  a  new  edition  of  a  work  so  widely  known  and  so 
deservedly  esteemed  as  this,  it  is  of  chief  interest  to  note  the  addi- 
tions and  omissions,  the  changes  of  opinion,  or  the  confirmation  of 
earlier  views  wrought  by  ten  years'  experience. 

In  Chapter  I.  the  most  noteworthy  change  is  the  substitution  in 
place  of  the  remarks  on  "CleanUness"  of  an  article  on  the  "Prepa- 
ration of  the  Skin."  There  is  perhaps  no  point  in  antiseptic  tech- 
nique as  to  which  so  much  difference  of  opinion  prevails  as  this, 
and  the  method  described  by  the  author,  who  prefers  as  the  chief 
germicide  a  1  :  500  alcoholic  solution  of  mercuric  potassium  iodide, 
is  not,  so  far  as  we  know,  employed  in  this  country,  and  is  worthy 
of  trial. 

In  Chapter  II.  the  chief  addition  is  as  to  matters  of  dress.  In 
this  connection  the  author  will  probably  be  regarded  by  many 
American  surgeons  as  unduly  conservative,  and  only  time  and 
experience  will  show  whether  or  not  he  is  right.  In  the  mean  while 
his  remarks  will  bring  comfort  to  those  operators  who  doubt  the 
necessity  of  some  of  the  elaborate  precautions  now  fashionable. 

Chapter  III.,  on  "The  Operating  Room,"  has  been  expanded 
and  fully  illustrated,  and  now  includes  a  section  on  "Operations 
in  a  Private  House,"  as  to  which  the  statement  is  made  that  "pro- 
vided that  the  greatest  care  is  exercised,  there  is  no  reason  why  as 
complete  asepsis  should  not  be  secured  in  the  patient's  room  as  in 
the  most  elaborately  fitted  hospital  theatre." 

This  may  be  true,  but  as  it  is  added  that  "it  is  in  the  first  place 
essential  that  the  house  be  in  a  perfectly  sanitary  condition,  and  as 
it  appears  to  be  an  article  of  the  householder's  faith  that  the  hygienic 
state  of  his  or  her  premises  is  exceptionally  perfect,  it  is  well  that 
the  building  should  be  examined  by  a  skilled  person  without  the 
residential  bias;"  and  that  it  is  desirable  that  "the  room  should 
be  quiet,  light,  and  well  ventilated,"  that  its  windows  look  toward 
the  south;  that  it  should  not  be  near  a  water-closet;  should  have 
an  open  fireplace,  and  should  have  as  little  gas  burned  in  it  as 
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possible,  it  is  apparent  that  the  author  practically  shares  the  wide- 
spread prejudice  of  surgeons  in  this  country  against  operations  in 
private  houses. 

In  Chapter  IV.,  the  directions  for  the  steriUzation  of  sponges  by 
formaldehyde — misprinted  "formal  aldehyde" — would  seem  unnec- 
essary in  view  of  the  almost  universal  preference — which  the  author 
shares — for  gauze  pads. 

The  omission  of  the  page  devoted  to  an  explanation  of  the  aban- 
donment of  the  steam  spray  marks  one  of  the  milestones  in  the 
advance  of  antiseptic  technique.  It  seems  now  as  if  long  before 
1891 — the  date  of  the  first  edition — the  "fort  mit  dem  spray"  of 
the  German  surgeons  had  been  accepted  everywhere. 

In  Chapter  V.  a  httle  concession  to  "blunt  dissection"  is  notice- 
able, and  the  teaching  seems  more  in  accord  with  the  practice  of 
to-day  than  the  earher  and  practically  absolute  prohibition  of  such 
dissection. 

On  page  71  we  note  one  of  the  few  misprints  that  we  have  noticed, 
viz.,  "gauge  drain"  for  "gauze  drain." 

In  Chapter  VI.  the  most  important  addition  is  found  in  a  para- 
graph which  indicates  a  change  in  the  methods  of  wound  treatment, 
and  expresses  unqualified  preference  for  the  practice  of  keeping 
the  wound  absolutely  dry  from  beginning  to  end.  "  Micro-organisms 
cannot  grow  without  moisture,  and  moist  dressings  and  washing  of 
the  wound  provide  this  medium."  The  details  of  treatment  of  an 
abdominal  incision  are  given,  and  the  author  adds:  "In  my  expe- 
rience no  method  of  dealing  with  wounds  has  given  such  uniformly 
successful  results  as  this." 

In  Part  II.,  dealing  with  the  Ligature  of  Arteries,  the  previous 
unqualified  opinion  that  "the  best  ligature  material  on  the  whole 
is  chromicized  catgut"  has  become:  "There  is  considerable  choice 
in  the  form  of  ligature  used.  .  .  .  Kangaroo  tendon,  catgut, 
and  soft  silk  of  medium  thickness  may  all  be  recommended." 

The  author's  opinion  in  favor  of  the  intraperitoneal  ligation  of 
the  common  iliac  has  been  strengthened  by  further  experience.  He 
adds  a  quotation  from  Mr.  Makins'  article  on  that  subject  calling 
attention  to  the  greater  anatomical  difficulties  that  surround  the 
ligation  of  the  left  common  iliac  as  compared  with  the  operation 
on  the  right  side. 

In' Part  III.,  as  an  addendum  to  the  article  on  Meckel's  ganglion, 
Mr.  Hutchinson — the  co-editor  of  this  edition — says:  "  It  is  possible 
that  an  intracranial  resection  of  the  superior  maxillary  trunk — 
performe<l  in  a  similar  way  to  removal  of  the  Gasserian  ganglion 
— may  prove  to  give  more  lasting  results  than  the  operations 
described." 

The  article  on  the  Excision  of  the  Gasserian  ganglion  has  been 
much  expanded  and  the  positive  statement  that  "excision  of  the 
ganglion  by  the  temporal  route  is  by  far  the  best  method,  as  it 
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offers  a  good  prospect  of  permanent  cure,  and  leaves  hardly  any 
deformity  of  the  face,"  is  fully  justified  by  the  experience  of  the 
last  few  years.  The  omission  of  Cushing's  method  is  accounted 
for  (apparently  by  the  co-editor)  with  the  statement  that  "it  is 
largely  a  return  to  the  old  pterygoid  route,  involves  division  of  the 
zygoma,  and  appears  to  have  nothing  to  recommend  it."  Cushing's 
method  is,  however,  not  largely  a  return  to  the  pterygoid  route,  and, 
in  the  opinion  of  many  surgeons  who  have  employed  it,  has  very 
much  to  recommend  it.  The  division  of  the  zygoma  is  perhaps  the 
least  essential  part  of  the  method. 

In  the  admirable  section  on  Amputations  the  only  addition  to 
the  statistics  that  we  have  noticed  is  a  paragraph  giving  the  result 
of  ninety-four  major  amputations  at  the  London  Hospital  from  1890 
to  1900,  with  eleven  deaths  (Mr.  Hutchinson).  A  wider  survey  of 
operative  results  in  these  cases  during  this  important  decade  would, 
we  believe,  have  been  of  interest  and  value,  although  this  is  not 
meant  in  criticism  of  the  mortality  (12  per  cent.)  in  this  series, 
which  is  very  creditable. 

In  the  chapter  on  Interscapulothoracic  Amputations  no  mention 
is  made  of  the  desirability,  in  some  cases  of  malignant  disease,  of 
removing  the  entire  clavicle  instead  of  only  the  outer  two-thirds 
(Le  Conte). 

In  amputation  of  the  leg  the  old  term  as  to  the  "place  of  election" 
— a  point  "about  a  hand's  breadth  below  the  knee-joint" — is 
employed,  although,  in  this  country  at  least,  the  point  of  election 
has,  with  the  improvement  of  prosthetic  apparatus,  descended  at 
least  to  the  junction  of  the  lower  and  middle  thirds  of  the  tibia.  No 
mention  is  made  of  an  operation  now  in  favor  with  many  Ameri- 
can surgeons,  in  which  the  tibia  is  sawn  twice,  so  as  to  secure  a 
periosteal  flap  without  disturbing  the  relations  of  vessels,  nerves, 
and  muscles,  and  so  as  to  prevent  the  adhesion  of  the  latter  to  the 
bone  and  minimize  bone  atrophy.  It  is  warmly  recommended 
(Matas,  White)  and  has  stood  the  test  of  experience. 

In  the  section  on  Ununited  Fracture  it  is  correctly  said  that 
"as  a  practical  measure  the  wire  is  a  delusion  and  a  snare,  so  far, 
certainly,  as  the  long  bones  are  concerned;"  but  when  it  is  added 
that  "the  various  forms  of  apparatus  in  which  plates  of  metal  are 
secured  (outside  the  skin)  to  the  fractured  bone  by  long  screws" 
are  "equally  fallacious  and  more  dangerous,"  it  would  seem  impos- 
sible to  American  surgeons  that  the  author — or  the  co-editor — could 
be  practically  familiar  with  the  ingenious  Parkhill  bone-clamp,  here 
universally  regarded  as  the  best  of  all  mechanical  devices  for  securing 
fixation  of  the  fragments  of  the  long  bones  after  resection  of  their 
ends,  in  cases  of  non-union.  The  published  results  obtained  in  this 
country  amply  demonstrate  both  its  safety  and  its  utility. 

Volume  II.  shows  fewer  alterations  or  additions.  The  excellent 
section  on  Plastic  Surgery  remains  largely  unchanged. 
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We  found  no  mention  of  intubation  of  the  larynx  in  croup  or 
diphtheria.  The  value  of  this  procedure  has  been  sufficiently  demon- 
strated to  justify  its  inclusion  in  a  work  of  this  comprehensive  char- 
acter, while  it  can  scarcely  be  dismissed,  as  might  catheterism,  as 
belonging  rather  to  the  field  of  minor  surgery. 

In  describing  the  operations  for  hypospadias  it  would  seem  as 
though  less  space  might  be  given  to  the  elaborate  description  and 
illustration  of  Duplay's  and  Anger's  operations,  and  more  to  the 
very  excellent  method  of  Wood,  which  is  criticised,  it  would  seem, 
on  theoretical  grounds,  and  not  as  a  result  of  practical  experience. 
In  the  writer's  hands  the  preputial  integument  has  yielded  most 
satisfactory  results  when  used  to  form  the  principal  flap  in  this 
operation,  and  no  trouble  has  been  experienced  with  "oedema  of  the 
lax  subcutaneous  layer." 

A  word  of  caution  has  been  inserted  in  regard  to  the  tenn  "com- 
plete excision"  in  describing  thyroidectomy,  attention  being  called 
to  the  absolute  necessity  of  leaving  behind  some  portion  of  the 
thyroid  gland  in  all  such  operations. 

In  dealing  with  the  surgical  accident  of  the  entrance  of  air  into 
divided  veins,  the  immediate  treatment  by  filling  the  wound  with 
fluid  and  expressing  air  from  the  chest  by  direct  pressure  is  described, 
and  the  suggestion  that  air  should  be  sucked  out  of  the  right  auricle 
by  a  catheter  passed  into  the  heart  is  very  properly  spoken  of  as 
"preposterous."  When,  however,  the  author  adds,  "the  advice 
given  in  nearly  every  text-book  that  artificial  respiration  should  be 
resorted  to  is  almost  as  silly;  there  is  not  too  little  air  in  the  thorax, 
but  too  much,"  he  does  not  seem  to  realize  that  the  forcible  com- 
])ression  of  the  thorax  to  expel  the  air  is  only  a  form  of  artificial 
respiration;  that  the  pulmonary  circulation  must  be  re-established 
because  otherwise  the  left  heart  remains  collapsed  from  want  of 
blood ;  and  that  artificial  respiration  offers  the  best  means  of  meeting 
this  tremendously  urgent  indication. 

In  the  chapter  on  Abdominal  Section  a  useful  summary  of  the 
arterial  supply  of  the  abdominal  wall  has  been  added.  The  state- 
ment that  the  ileocaecal  valve  corresponds  to  the  spinoumbilical  line 
and  that  the  root  of  the  appendix  will  be  placed  more  than  one  inch 
lower  down,  and  perhaps  internally  to  it,  is  of  interest,  but  cannot 
be  regarded  as  demonstrated  by  the  researches  of  Dr.  Keith,  to 
which  the  writer  alludes,  and  which  at  present  lack  confirmation, 
as  does  the  further  statement  that  the  ileociecal  valve  in  a  normal 
person  is  usually  tender  to  pressure.  The  practical  importance  of 
the  matter  is  obvious ;  there  are  reasons  for  believing  that  it  is  a  fact 
and  that  it  serves  to  explain  some  of  the  too  frequent  cases-in  which 
tenderness  elicited  by  pressure  in  this  region  has  constituted  the  chief 
indication  for  operation  which  has  revealed  a  normal  appendix. 

In  addition  to  the  chapter  on  the  Operative  Treatment  of  En- 
larged Prostate,  the  author — or  the  co-editor — says  that  castration 
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and  vasectomy  in  this  condition  "have  been  practically  abandoned." 
Mr.  Reginald  Harrison  has  reported  100  cases  of  vasectomy,  in 
every  one  of  which  some  degree  of  improvement  resulted;  and 
Rovsing,  of  Copenhagen,  has  recently  (1902)  reported  40  cases,  of 
which  27  were  cured,  9  relieved,  and  4  unimproved.  There  were 
no  deaths,  and  he  adds,  "I  should,  under  no  circumstances,  feel 
myself  justified  in  undertaking  the  total  extirpation  of  the  prostate 
in  a  patient  in  whom  I  had  not  done  a  vasectomy,  which,  in  many 
cases,  gives  such  extraordinary  relief."  The  operations  in  question 
have  certainly  not  yet  reached  their  ultimate  position  in  the  estima- 
tion of  the  profession.  It  may  be  that  they  will  be  entirely  discarded, 
but  it  would  seem  as  though  after  the  expiration  of  the  inevitable 
period  of  indiscriminate  employment  of  a  novelty  (of  which  Treves 
has  himself  complained  in  relation  to  the  appendix)  there  would 
still  be  a  restricted  field  of  usefulness  for  them  remaining;  and  that 
the  statement  that  the  operations  are  now  practically  abandoned  is 
not  fully  borne  out  by  the  facts  while  men  of  the  professional  position 
of  Harrison  and  Rovsing  are  still  using  them. 

In  the  preliminary  remarks  upon  operations  on  the  kidney  no 
mention  is  made  of  the  two  layers  of  the  fat  surrounding  the  kidney 
(Gerota),  recognition  of  which  is  of  practical  value  in  approaching 
that  organ  during  an  operation. 

In  describing  abnormalities  of  the  kidney,  Mr.  Morris'  more  recent 
figures  have  not  been, given;  they  would,  for  example,  increase  the 
cases  of  absence  or  extreme  atrophy  of  one  kidney  from  1  in  4000 
to  1  in  2400  cases.  The  remaining  statistics  on  this  subject  are 
similarly  incorrect. 

These  are  all,  however,  minor  matters.  The  book,  as  a  whole, 
has  not  yet  been  supplanted  or  replaced  by  any  other  single  work 
on  the  subject  in  respect  to  the  excellent  average  judgment  that  has 
been  displayed  in  the  difficult  task  of  selecting  from  among  thousands 
of  varying  procedures  those  most  worthy  of  description,  and  in 
respect  also  to  the  simple,  clear,  straightforward  manner  in  which 
the  information  thus  gathered  has  been  conveyed  to  the  reader. 

J.  W.  W. 


The  Principles  and  Practice  of  Surgery:  Designed  for 
Students  and  Practitioners.  Lippincott's  New  Medical 
Series.  By  George  Tully  Vaughan,  M.D.,  Assistant  Surgeon- 
General,  Public  Health  and  Marine  Hospital  Service  of  the 
United  States;  Professor  of  the  Principles  and  Practice  of  Surgery, 
Georgetown  University.  Philadelphia  and  London:  J.  B.  I^ippin- 
Gott  Co.,  1903. 

The  time  has  passed  when  it  is  possible  for  an  author  to  present 
comprehensively  in  a  small  single  volume  the  general  surgery  of 
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to-day,  and  yet  there  is  a  constant  demand  for  such  books  on  the 
part  of  the  medical  student  and  the  man  engaged  in  the  general 
practice  of  medicine.  It  was  with  the  idea  of  supplying  this  demand 
that  the  present  work  was  prepared.  It  oflFers  to  the  reader  a  con- 
densed, and  in  most  respects  a  thoroughly  satisfactory,  presentation 
of  general  surgery.  The  book  is  quite  readable  and  comprehensive 
as  far  as  possible  in  its  limited  space.  It  possesses,  as  such  books 
always  do,  its  points  of  weakness  as  well  as  its  points  of  strength. 

In  our  opinion  the  chapter  on  Anaesthetics  is  distinctly  weak, 
since  we  feel  that  this  is  a  subject  so  Uttle  taught  in  our  medical 
schools  that  when  the  student  turns  to  his  text-book  he  should  be 
able  to  find  there  all  the  necessary  information  regarding  anaes- 
thetics, and  particularly  as  regards  the  method  of  their  adminis- 
tration. The  author  speaks  of  bromide  of  ethyl  as  a  general  anaes- 
thetic, although  this  agent  is  but  little  used  at  present,  but  he 
makes  no  mention  whatever  of  chloride  of  ethyl,  which  is  being  so 
extensively  employed  for  short  operations  and  as  a  preliminary 
anaesthetic  to  ether.  We  think  also  that  in  the  chapter  on  Fractures 
too  little  stress  is  laid  upon  the  necessity  of  massage  and  movement, 
and  particularly  is  this  omission  noticeable  in  the  discussion  of 
fractures  of  the  lower  end  of  the  radius.  We  heartily  approve  of 
the  author's  teaching  as  regards  the  treatment  of  strangulated  hernia, 
though  we  beUeve  that,  whenever  possible  in  operating  for  this 
condition,  a  radical  cure  should  be  sought  rather  than  the  simple 
reduction  of  the  hernia  by  the  older  methods  of  performing  herni- 
otomy. The  chapters  dealing  w4th  Genito-urinary  Diseases  are 
more  complete  than  is  usually  found  in  single-volume  text-books 
on  general  surgery. 

A  general  criticism  which  we  feel  we  must  make  of  this  work  is 
the  fact  that  the  author  has  devoted  too  much  space  to  the  older 
methods  of  treatment  and  too  little  to  recent  and  generally  accepted 
methods,  although  it  is  possible  that  this  is  wiser  in  a  work  intended 
chiefly  for  students  and  general  practitioners. 

The  illustrations  are  many  of  them  old,  although  there  are  also 
many  reproductions  of  interesting  photographs.  G. 


A  Portfolio  of  Dermochromes.  By  Professor  Jacobi,  of 
Freiberg  im  Breslau.  English  adaptation  of  the  text  by  J.  J. 
Pringle,  M.B.,  F.R.C.P.,  Physician  to  the  Department  for 
Diseases  of  the  Skin  at  the  Middlesex  Hospital,  London.  London : 
Rebman,  Limited,  1903. 

The  portraits  in  this  atlas,  as  in  a  recent  French  one,  have  been 
made  entirely  after  models,  the  great  majority  after  those  in  Neisser's 
collection  at  Breslau,  the  remainder  after  models  in  the  collections 
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of  Lassar  and  Lesser,  of  Berlin ;  Hennig,  of  Vienna  and  Baretta,  of 
Paris.  A  new  color-printing  process,  called  citochromy,  has  been 
employed  in  their  production,  for  which  is  claimed  absolute  accuracy 
in  the  reproduction  of  colors.  While  the  claim  of  absolute  accuracy 
is  hardly  justified,  the  appearance  of  these  portraits  indicates  that 
the  process  is  much  in  advance  of  any  of  those  hitherto  employed ; 
we  have  rarely,  if  ever,  seen  more  accurately  colored  pictures  of 
diseases  of  the  skin.  The  two  parts  of  the  atlas  thus  far  published 
contain  78  portraits  on  42  plates,  the  diseases  represented  being 
for  the  most  part  selected  from  among  the  commoner  affections  of 
the  skin,  The  more  important  and  interesting  rarer  diseases,  how- 
ever, are  not  omitted,  there  being  excellent  portraits  of  Raynaud's 
disease,  actinomycosis,  and  anthrax. 

Among  the  plates  which  especially  deserve  notice  on  account  of 
their  excellence  are  those  representing  various  forms  of  psoriasis, 
particularly  psoriasis  gyrata,  lupus  vulgaris,  lupus  erythematosus, 
pityriasis  rosea,  pityriasis  rubra  pilaris,  and  the  exanthemata.  Two 
portraits,  one  representing  variola,  the  other  varicella  in  the  adult, 
are  very  instructively  placed  side  by  side  on  the  same  plate.  The 
portrait  of  scarlatina  is  most  accurate  in  coloring,  but  measles  is 
not  so  successfully  represented. 

And  just  here  seems  the  place  to  say  that  we  have  frequently  won- 
dered why  portraits  of  the  exanthemata  do  not  find  a  place  in  every 
atlas  of  diseases  of  the  skin,  since  in  no  class  of  affections  do  blun- 
ders in  diagnosis  occur  more  frequently  and  result  more  disastrously. 

As  the  atlas  is  not  designed  by  its  author  to  take  the  place  of  a 
text-book,  the  text  is  considerably  condensed.  The  symptoms  of 
the  various  diseases  portrayed  are  succinctly  and  clearly  given 
together  with  a  brief  outline  of  the  diagnosis  and  treatment. 

While  portraits  and  models,  however  well  made,  can  never  alto- 
gether replace  the  study  of  the  living  subject,  portraits  as  accurate 
in  drawing  and  coloring  as  these  make  very  efficient  substitutes, 
and  must  prove  of  the  greatest  service  in  the  recognition  of  diseases 
of  the  skin  to  those  whose  clinical  opportunities  are  limited. 

M.  B.  H. 


A  Text-book  of  Pathology.  By  Alfred  Stengel,  M.D., 
Professor  of  Clinical  Medicine  in  the  University  of  Pennsylvania; 
Physician  to  the  Philadelphia  Hospital ;  Physician  to  the  Pennsyl- 
vania Hospital.  Fourth  edition,  thoroughly  revised.  Philadel- 
phia, New  York,  and  London:  W.  B.  Saunders  &  Co.,  1903. 

That  pathology  and  clinical  medicine  are  intimately  related  is 
shown  by  the  fact  that  one  so  widely  known  as  a  clinician  should 
be  so  widely  read  as  a  pathologist.  The  usefulness  and  popularity 
of  this  book,  especially  to  the  practitioner,  is  evident  when  one 
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considers  that  four  editions  have  been  called  for  ^\-ithin  a  period 
of  five  years.  The  book  is  so  well  known  to  pathologists  in  general 
that  a  detailed  description  is  unnecessary.  In  the  present  edition 
numerous  revisions  and  additions  have  been  made,  notably  in  the 
sections  upon  typhoid  fever,  tuberculosis,  yellow  fever,  dysenter}% 
and  in  the  discussions  upon  diseases  of  the  blood.  A  short  account 
is  given  of  the  latest  theories  of  immunity.  In  many  places  the 
results  of  the  most  recent  researches  in  pathology  are  alluded  to, 
but,  as  in  the  earlier  editions,  references  are  intentionally  omitted. 
A  very  wide  range  of  subjects  is  dealt  with  and  throughout  the  book 
special  attention  has  been  paid  to  physiological  pathology.  In  this 
respect  and  in  many  other  ways  the  book  is  essentially  a  clinical 
pathology.  An  appendix  has  been  added  in  which  one  finds  a 
description  of  the  generally  accepted  methods  of  pathological  and 
bacteriological  technique,  and  the  book  justifies  in  every  detail  the 
position  which  was  accorded  the  former  ^itions.  W.  T.  L. 


Manual  of  the  Diseases  of  the  Eye.  For  Students  and  Gen- 
eral Practitioners.  By  Charles  H.  May,  M.D.,  Chief  of 
Clinic  and  Instructor  in  Ophthalmology,  College  of  Physicians 
and  Surgeons,  Medical  Department,  Columbia  University,  New 
York,  1890-1903;  Ophthalmic  Surgeon  to  the  French  Hospital, 
New  York;  Consulting  Ophthalmologist  to  the  Red  Cross  Hos- 
pital, New  York;  Adjunct  Ophthalmic  Surgeon  to  Mt.  Sinai 
Hospital,  New  York,  etc.  Third  edition,  revised,  with  275 
original  illustrations,  including  16  plates,  with  36  colored  figures. 
New  York:  William  Wood  &  Co.,  1903. 

This  work  contains  a  clear  and  terse  account  of  the  present  state 
of  ophthalmology,  so  far  as  this  is  possible  in  a  book  of  its  size. 
The  reader  is  never  left  in  doubt  as  to  the  writer's  meaning.  It  is 
easy  reading,  and  we  know  upon  the  authority  of  a  famous  writer 
that  "easy  reading  is — hard  writing."  The  author  has  succeeded 
in  saying  enough  and  not  too  much,  which,  as  he  rightly  states  in 
the  preface,  is  the  "great  difficulty  in  preparing  a  book  of  this 
sort."  Sanity  of  view  characterizes  it  throughout.  One  would  have 
to  make  a  somewhat  minute  search  to  discover  opinions  opposed 
to  views  now  generally  held  by  practical  ophthalmologists.  We  are 
somewhat  surpri.sed  at  the  very  little  stress  laid  upon  the  salts  of 
silver  in  the  treatment  of  purulent  ophthalmia. 

This  is  one  of  the  few  books  which  recognizes  that  a  portion  of 
the  accommodation  must  be  kept  in  reserve  during  near  work,  but 
under  the  directions  for  prescribing  glasses  for  presbyopia  we  do 
not  find  that  the  author  is  consistent  therewith.  He  subtracts  the 
total  accommodation  from  the  amount  required  for  near  work  and 
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makes  good  the  deficit  by  glass,  allowing  no  part  of  the  accom- 
modation to  be  held  in  reserve. 

A  high  place  (but  not  too  high)  is  given  retinoscopy  as  an  objective 
test  of  refraction.  In  competent  hands  this  is  unquestionably  the 
most  accurate  objective  method  known,  rivalling  the  best  results 
obtainable  by  the  subjective  method  under  the  most  favorable 
conditions.  In  certain  cases  it  is  the  only  reliable  method  of  deter- 
mining the  refraction.  The  ophthalmometer  is  accorded  its  proper 
subordinate  position  in  the  statement  that  "it  is  of  service  when 
used  in  connection  with  other  tests."  A  mydriatic  is  recommended 
in  all  cases  of  children  and  young  adults  in  estimating  the  refraction. 
Homatropine  is  declared  to  be  "sufficient  for  all  practical  purposes," 
an  opinion  with  which  the  reviewer  entirely  concurs  from  daily 
experience. 

We  note  with  satisfaction  that  heterophoria  is  relegated  to  a  very 
subordinate  place,  as  in  .our  opinion  it  deserves.  We  think  that 
more  than  enough  is  granted  when  neurasthenia,  disturbances  of 
digestion  and  nutrition  are  set  down  as  possible  results  of  muscular 
error,  even  in  predisposed  individuals;  operation  is  only  recom- 
mended as  a  tast  resort.  Disappointment  and  aggravation  of  symp- 
toms are  truly  stated  to  frequently  follow  this  treatment.  The 
author  evidently  has  little  belief  in  partial  tenotomies  and  advance- 
ments. T.  B.  S. 


Manual  of  Medicine.  By  Thomas  Kirkpatrick  Moniu),  M.A., 
M.D.,  Fellow  of  and  Examiner  to  the  Faculty  of  Physicians  and 
Surgeons,  Glasgow;  Physician  to  Glasgow  Royal  Infirmary  and 
Professor  of  Medicine  in  St.  Mungo's  College;  formerly  Examiner 
in  the  University  of  Glasgow  and  Pathologist  to  the  Victoria 
Infirmary.  Philadelphia  and  New  York:  W.  B.  Saunders  &  Co. 
London:  Bailli^re,  Tindall  &  Cox. 

Dr.  Monro's  book  should  serve  admirably  the  purpose  for  which 
it  is  primarily  intended:  that  of  a  text-book  for  students.  He  has 
accomplished  successfully  the  difficult  task  of  condensing  into  a 
volume  of  moderate  size  the  enormous  mass  of  facts  which  makes 
up  our  present  knowledge  of  internal  medicine.  The  work  through- 
out shows  painstaking  care  in  the  classification  and  arrangement 
of  these  facts  and  in  their  concise  and  lucid  [)resentation. 

In  arrangement  it  does  not  differ  materially  from  the  usual  plan 
of  the  larger  treatises.  The  space  has  been  judiciously  divided, 
and  each  section  receives  its  due  consideration.  This  same  sense 
of  proportion  is  seen  also  in  the  space  allotted  to  the  individual 
diseases  and  to  their  subdivisions  of  etiology,  morbid  anatomy, 
symptomatology,  diagnosis,  and  treatment. 
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The  value  of  the  book  to  students  is  considerably  increased  by 
the  prefacing  of  most  of  the  sections  with  introductory  chapters 
upon  the  topographical  anatomy,  general  symptomatology,  and 
methods  of  examination  of  the  subject  in  hand. 

The  section  on  Diseases  of  the  Nervous  System  merits  especial 
commendation  for  its  completeness  and  for  the  clearness  Vith  which 
the  subject  is  treated. 

Somewhat  less  full  and  satisfactory  are  the  chapters  upon  Diseases 
of  the  Stomach.  For  some  reason  the  subject  of  Hemorrhage  from 
the  Stomach  is  not  considered,  although  a  corresponding  chapter 
appears  under  Diseases  of  the  Intestines.  The  somewhat  surprising 
statement  is  met  that  epithelioma  is  one  of  the  four  anatomical 
types  of  cancer  of  the  stomach! 

In  addition  to  the  sections  usually  found  in  text-books  on  medicine 
there  is  a  short  but  adequate  one  on  Diseases  of  the  Skin. 

L.  A.  C. 


A  Surgical  Hand-book  forthe  Use  of  Stlt)ents, Practitioners, 
House  Surgeons,  and  Dressers.  By  Francis  A.  Caird,  M.B., 
F.R.C.S.  Ed.;  Assistant  Surgeon,  Royal  Infirmary.  Edinburgh; 
and  Charles  W.  Cathcart,  M.B.,  F.R.C.S.  Eng.  and  Ed., 
Surgeon  Royal  Infirmary,  Edinburgh.  With  very  numerous 
illustrations.  Twelfth  edition.  London:  Charles  Griffin  &  Co., 
Limited.    Chicago:  W.  T.  Keener  &  Co.,  1903. 

As  the  authors  say  in  their  preface,  they  have  endeavored  to  make 
this  little  work  of  some  three  hundred  pages  as  practical  as  possible 
and  as  thoroughly  in  keeping  with  modern  surgical  methods  as  the 
size  of  the  volume  will  permit.  The  mere  fact  that  it  is  in  its  twelfth 
edition  is  a  warrant  as  to  its  popularity,  at  least  on  the  other  side  of 
the  water.  In  this  edition  a  number  of  methods  of  treatment  which 
are  now  seldom  used  have  been  dropped,  and  instead  have  l>een 
inserted  accounts  of  the  latest  technique.  It  is  really  worthy  of 
note  the  amount  of  useful  information  the  authors  have  been  able 
I"  put  in  such  a  small  book,  preserving  at  the  same  time  the 
necessary  clearness  of  description. 

All  minor  surgical  operations  are  fully  covered  and  many  major 
ones,  while  the  chapters  on  dressings  afterward  and  emergency 
work  are  most  admirable.  The  illustrations  are  mostly  woodcuts 
and  are  diagrammatic,  but  are  clear  and  show  well  what  is  intended. 
They  are  very  numerous.  Special  chapters  on  Surgical  Electricity, 
Massage,  Urine  Examination,  and  Post-mortems  seem  a  little  out 
of  place  in  a  work  of  this  character,  but  are  well  written  and  of 
interest.  Written,  as  it  is,  as  an  aid  to  hospital  internes  and  students, 
it  is  excellent  and  to  be  highly  commended.  G.  M/  C. 
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The  Medical  Epitome  Series.  Anatomy:  a  Manual  for 
Students  and  Practitioners.  By  Henry  E.  Hale,  A.M., 
M.D.,  Assistant  Demonstrator  of  Anatomy,  College  of  Physicians 
and  Surgeons,  Columbia  University,  in  the  city  of  New  York. 
Series  edited  by  V.  C.  Pedersen,  A.M.,  M.D.  Illustrated  with 
71  eng^£(^^ings.  Philadelphia  and  New  York:  Lea  Brothers  & 
Co.,  1903. 

The  books  of  this  series  are  designed  by  the  editor  to  represent 
more  than  the  mere  quiz  compends — to  be,  in  fact,  brief  manuals 
of  condensed  useful  information  on  their  respective  subjects. 

They  have,  however,  for  quiz  purposes,  a  list  of  questions  at  the 
end  of  each  general  division  which  serves  rather  as  a  guide  to  the 
quiz-master  than  to  furnish  him  actual  questions  and  answers,  as 
is  often  done,  and  in  which  case  the  continuity  of  the  text  is  inter- 
rupted. This  work  on  Anatomy  is  clear,  concise,  and  presents 
more  than  the  mere  essentials  of  human  anatomy.  It  is  well  written 
and  well  printed,  while  the  illustrations  are  most  excellent — far 
better  than  those  usually  seen  in  short  works  of  this  character — and 
the  explanatory  notes  are  clear  and  well  adapted  to  show  the  desired 
point.    It  is  a  very  good  and  useful  little  book.  G.  M.  C. 


A  Text-book  upon  the  Pathogenic  Bacteria.  For  Students 
OF  Medicine  and  Physicians.  By  Joseph  McFarland,  M.D., 
Fourth  edition,  rewritten  and  enlarged.  Philadelphia,  New 
York,  and  London:  W.  B.  Saunders  &  Co.,  1903. 

During  the  five  years  which  have  passed  since  the  last  revision 
of  Dr.  McFarland's  book  much  new  material  has  been  collected, 
and  the  present  edition  shows  the  care  with  which  this  material  has 
been  added  and  welded  into  the  text.  The  many  references  to 
literature  give  the  book  a  certain  value.  The  subjects  of  infection 
and  immunity  have  been  expanded  at  some  length  and  in  places 
detailed  descriptions  are  given  of  recent  work  along  these  lines  of 
investigation.  The  chapters  upon  the  pathogenic  bacteria  are 
arranged  under  four  main  heads:  (a)  "Phlogistic  Diseases,"  includ- 
ing "Acute  Infective  Inflammations"  and  "Chronic  Inflammatory 
Diseases;"  (h)  "Toxaemias;"  (c)  "Bacteremias"  and  "Miscella- 
neous Diseases."  Each  chapter  represents  a  consideration  of  the 
disease  or  pathological  processes  caused  by  that  organism,  as  well 
as  a  description  of  the  organism  itself.  When  necessary,  closely 
allied  bacteria  are  also  discussed.  Since  the  book  deals  simply  with 
bacteria,  the  parasites  and  protozoa  are  necessarily  omitted.  Revi- 
sions and  additions  have  been  made  in  various  portions  of  the  text, 
and  the  present  edition  will  perhaps  attract  even  more  attention 
than  the  previous  ones.  W.  T.  L. 
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Ochronosis:  The  Pigmentation  of  Cartilages,  Sclerotics,  and  Skin 
in  Alkaptonuria. — Osler  {Lancet,  January  2,  1904,  p.  10)  reports  two 
cases  of  ochronosis  in  patients  also  suffering  from  alkaptonuria.  This 
rare  condition  was  first  described  and  named  by  Virchow  in  1866.  A 
man,  aged  sixty-seven  years,  died  of  aneurysm,  and  at  autopsy  it  was 
found  tnat  there  was  a  remarkable  blackening  of  the  cartilages  of  the 
whole  body.  The  color  was  coal  black,  not  ochre-colored  or  yellow. 
It  was  more  than  an  ordinary  melanosis.  Previous  to  Osier's  two  cases 
there  have  been  only  seven  instances  reported  in  the  literature.  Two 
of  these  cases  had  melanuria,  and  in  one  of  them  it  was  definitely  stated 
that  the  patient  did  not  have  alkaptonuria.  The  seventh  case  was 
reported  by  H.  Albrecht  in  1902,  and  to  him  is  due  the  credit  of  first 
suggesting  the  association  of  the  condition  with  alkaptonuria.  The 
unne  of  his  case  was  dark-colored  and  reduced  copper-sulphate  solu- 
tion, but  no  homogentisic  acid  was  definitely  demonstrated  in  it.  The 
necropsy  in  this  case  showed  a  general  ochronosis.  A  point  of  special 
interest  was  the  gray-blue  color  of  the  inner  part  of  the  ears,  as  if  due 
to  dilated  veins. 

Osier's  two  cases  of  ochronosis  are  of  especial  interest  in  that  the 
condition  was  recognized  clinically,  owing  to  the  pigmentation  of  the 
sclerotics  and  cartilages  of  the  ears,  and  in  one  by  a  remarkable  ebony- 
black  discoloration  of  the  skin  of  the  nose  and  cheeks.  Both  of  these 
ca.ses  had  previously  been  rejjorted  as  instances  of  alkaptonuria,  the 
urine  of  both  showing  all  the  features  characteristic  of  this  anomaly. 
The  two  patients  were  brothers.  The  first  is  a  man,  aged  fiftv-seven 
years,  and  the  pigmentation  now  presents  the  following  distriljution : 
The  exposed  portion  of  the  sclerotics  of  both  eyes  show  areas  of  deep- 
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black  pigmentation.  The  cartilages  of  both  ears,  particularly  the  concha 
and  antihelix,  exhibit  a  remarkable  blue-black  discoloration.  Of  par- 
ticular interest  in  this  case  is  the  fact  that  over  the  nose  and  cheeks  there 
is  a  butterfly-shaped  area  of  black  pigmentation  of  the  skin.  The  pig- 
mentation closely  simulates  the  appearance  of  powder  marks.  The 
involvement  of  the  skin  has  not  been  previously  recorded.  The  pigmen- 
tation had  been  observed  for  eight  years  and  it  had  gradually  deepened. 
The  other  brother,  aged  forty-nme  years,  presented  similar  pigmentation 
of  the  sclerotics  and  ears,  although  in  a  less  marked  degree.  He  recently 
died  of  some  cardiac  affection,  but  no  autopsy  was  obtained.  Both 
patients  had  had  alkaptonuria  for  many  years,  and  there  was  no  question 
but  that  the  pigmentation  was  that  of  ochronosis.  Alkaptonuria  here- 
tofore had  been  recognized  clinically  only  by  the  urinary  changes.  These 
observations  leave  little  doubt  that  ochronosis  is  a  part  of  the  malady. 
At  least  one  of  the  previously  reported  cases  of  ochronosis  was  proven 
not  to  be  an  alkaptonuric,  and  A.  E.  Garrod  suggests  that  there  may 
be  two  distinct  classes  of  the  condition. 


Multiple  Myeloma  (Myelomatosis)  with  Bence-Jones  Proteid  in  the 
Urine  (Myelopathic  Albumosuria  of  Bradshaw,  Kahler's  Disease). — 
F.  Parkes  Weber  {Journal  of  Pathology  and  Bacteriology,  December, 
1903,  p.  173)  reports  a  case  of  albumosuria  in  association  with  multiple 
myelomata.  The  patient  was  a  man,  a^ed  fifty  years,  with  a  definite 
luetic  history.  He  complained  of  pain  in  his  loins  and  of  stiffness  in 
the  small  joints  of  his  hands.  Later  the  upper  part  of  his  back  began 
to  bend,  so  that  he  always  stooped.  There  were  no  localized  outgrowths 
projecting  from  the  bones,  as  has  been  observed  in  many  of  the  cases 
reported.  The  urine  contained  the  so-called  Bence-Jones  bodies.  It 
coagulated  at  about  58°  C,  at  a  temperature  much  lower  than  ordinary 
albumin  does;  the  precipitate  almost  completely  dissolved  on  raising 
the  urine  to  the  boiling-point,  and  completely  on  adding  acetic  acid, 
and  reappeared  on  cooling.  An  interesting  feature  was  the  fact  that 
the  proteid  was  occasionally  precipitated  spontaneously  and  caused  the 
urine  to  be  turbid  when  freshly  voided.  The  autopsy  showed  that  there 
were  no  localized  bone  tumors,  but  that  there  was  a  diffuse  myelomatous 
involvement  of  the  marrow  of  all  the  bones  examined.  There  was  a 
chronic  ulcer  of  the  duodenum,  which  has  led  to  a  severe  hemorrhage, 
causing  death. 

The  presence  in  the  tumor  cells  of  certain  granules  and  globules  of 
various  sizes  constituted  a  striking  histological  feature  in  the  case. 
Prof.  R.  Muir,  of  Glasgow,  who  examined  the  growth,  expressed  his 
opinion  as  follows:  "That  the  tumor  is  formed  by  a  special  and  char- 
acteristic type  of  cell,  which  is  probably  derived  either  from  the  neutro- 
philic myelocyte  or  its  predecessor;  that  the  cell  produces  in  its  proto- 
plasm, in  a  granular  form,  a  substance  which  is  closely  allied  to,  though 
not  quite  identical  with,  the  substance  of  the  neutrophile  granules;  and 
that  this  substance  is  formed  in  excess  and  may  form  larger  granules  by 
confluence  of  the  smaller,  the  larger  globules  sometimes  becoming  free.  ' 

The  nature  of  the  Bence-Jones  bodies  is  considered  at  some  length. 
The  view  advanced  by  Magnus-Levy,  that  it  is  a  non-assimilated  diges- 
tive proteid,  is  opposed,  because  in  this  case  alteration  of  the  diet  had 
n  3  effect  on  the  excretion  of  the  albumose,  and  as  much  was  eliminated 
during  the  night  as  during  the  day.    The  view  that  this  proteid  is  pro- 
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duced  in  the  bone-marrow  is  supported,  and  the  suggestion  is  thrown 
out  that  the  curious  granules  found  in  the  specific  cells  of  the  tiunor 
may  possibly  be  its  source. 

We^er  has  collected  the  cases  of  Bence-Jones'  albumosuria  from  the 
literature,  and  finds  that,  including  his  own,  there  have  been  thirty-five 
undoubted  instances  recorded.  In  addition  to  these  there  were  four 
doubtful  cases. 


Family  Diabetes. — Martinet  {La  presse  medicale,  Februarj- 10, 1904, 
p.  94)  reports  that  in  June,  1900,  a  man,  aged  forty-eight  years, 
consulted  him  for  symptoms  which  proved  to  be  those  of  diabetes  mel- 
litus.  The  dbease  had  followed  an  attack  of  influenza  contracted  in 
the  prcN^ious  February.    The  patient's  father  had  died  of  diabetes  also. 

Several  months  later  the  writer  was  consulted  by  the  patient's  wife, 
a  woman  aged  forty  years.  She  was  found  to  have  exophthalmic  goitre. 
The  examination  of  the  urine  showed  a  large  amount  of  sugar  present. 
Martinet  considers  this  a  typical  case  of  conjugal  diabetes,  although 
some  objection  might  be  taken  to  this  opinion,  owing  to  the  not  infre- 
quent occurrence  of  glycosuria  in  exophthalmic  goitre.  He  states  that 
he  observed  four  cases  of  conjugal  diabetes  in  his  practice  during  the 
year  1903.  and  does  not  believe  that  the  condition  is  extremely  rare. 

At  the  beginning  of  this  year  the  mother  of  the  first  patient,  aged 
sixty-six  years,  came  under  treatment  for  a  phlegmon  on  the  right  hand, 
which  developed  very  rapidly  after  being  pricked  \s'ith  a  needle.  The 
examination  of  this  patient's  urine  also  snowed  abundance  of  sugar. 
She  lived  with  her  son. 

In  this  family  the  patient,  his  mother,  and  his  wife  had  diabetes  and 
his  father  died  of  the  disease.  The  writer  lays  down  the  following 
axiom:  If  one  discovers  diabetes  in  one  or  several  members  of  a  family, 
the  urine  of  all  the  other  members  should  be  examined  for  sugar,  espe- 
cially if  the  various  members  live  together. 

The  Reactions  of  the  Blood  in  Diabetes  Mellitus :  A  Contribution 
to  Our  Knowledge  of  the  Thermolabile  Complements. — Sweet  {Jour- 
nal of  Medif-al  Research,  October,  1903,  p.  2.55)  carried  out  a  series  of 
experiments  with  the  view  of  ascertaining,  if  possible,  the  cause  of  the 
abnormal  susceptibilitv  of  diabetes  to  infectious  processes.  The  experi- 
ments were  made  on  tne  blood  of  dogs  rendered  diabetic  by  the  extirpa- 
tion of  the  pancreas.  The  washed  red  cells  of  guinea-pigs  and  rabbits 
were  used  for  testing  the  haemolytic  activity  of  diabetic  dogs'  serum. 
His  experiments  seem  to  afford  the  first  adequate  explanation  for  the 
frequency  of  infections  in  diabetes  mellitus. 

The  writer's  more  important  results  may  be  summarized  as  follows: 
The  complete  removal  of  the  pancreas  from  dogs,  which  causes  a  true 
diabetes  mellitus  of  a  severe  type,  is  followed  by  a  marked  decrease  of 
the  haemolvtic  activity  of  the  diabetic  dog's  serum  for  both  rabbit's  and . 
guinea-pig  s  erythrocytes.  The  diabetes  caused  bv  the  complete  extirpa- 
tion of  the  pancreas  is  further  characterized  by  what  is  to  be  interpreted 
as  a  complete  loss  of  the  normal  bactericidal  property  of  the  serum  of 
the  dog.  This  he  demonstrated  conclusively  tor  B.  coli  communis,  B. 
typhi  abdominals,  and  for  B.  dysenteria;.  The  demonstration  of  the 
decrease  of  bactericidal  power  of  the  diabetic  serum  for  staphylococcus 
pyogenes  aureus  was  not  so  conclusive,  for  the  reason  that  the  normal 
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serum  of  the  dog  has  very  Uttle  if  any  bactericidal  effect  upon  this 
organism.  The  decrease  of  the  heemolytic  activity  of  the  serum  of  the 
diabetic  dog  is  due  to  loss  of  haemolytic  complements.  The  loss  of 
bactericidal  power  is,  from  analogy  with  the  hsemolytic  phenomenon, 
doubtless  to  be  interpreted  as  due  to  a  loss  of  bacteriolytic  complements. 
The  complete  removal  of  the  pancreas  is  as  necessary  to  this  loss  of  com- 
plements as  it  is  to  the  production  of  a  diabetes.  The  complete  removal 
of  the  pancreas  does  not  deprive  the  organism  of  its  power  to  react  to 
the  inflammatory  process  by  an  increase  of  the  complementary  sub- 
stances. The  loss  of  the  complementary  substances  in  diabetes  melli  us 
points  conclusively  to  the  fact  that  no  relation  exists  between  the  leuko- 
cytes of  any  type  and  the  production  of  the  complements. 


SURGERY. 


UNDER   THE    CHARGE    OF 

J.  WILLIAM  WHITE,  M.D., 

JOHN   BHEA    BARTON    PB0FES80R   OP  SUBQEHT    IN  THE   DNIVEKSITT   OF   PENNSYLVANIA; 
SURGEON    TO    THE    UNIVERSITT    HOSPITAIi, 

AND 

F.  D.  PATTERSON,  M.D., 

STJBQBON  TO  THE  X-RAY  DEPARTMENT  OF  THE   HOWARD   HOSPITAL;    CLINICAL  ASSISTANT  TO  THB 
OUT-PATIENT   SURGICAL    DEPARTMENT    OP   THE    JEFFERSON    HOSPITAL. 


On  the  Use  of  Eubber  and  Thread  Gloves. — Goepel  (Centralblait 
fiir  Chirurgie,  1903,  No.  42)  states  that  in  view  of  the  fact  that  rubber 
gloves  tear  very  easily  and  that  thread  gloves  are  very  permeable, 
it  is  a  good  procedure  to  wear  the  latter  over  the  former,  which  not 
only  prevents  the  slipping  of  instruments,  etc.,  but  also  has  the  follow- 
ing advantages:  1.  It  is  a  greater  safeguard  against  infection,  either  of 
the  patient  by  the  operator  or  vice  versa.  2.  The  hands  can  be  used 
more  freely  and  easily.  3.  The  gloves  can  be  rapidly  changed  should 
necessity  require.  4.  The  use  of  the  thread  glove  does  quite  away  with 
the  slipperyness  of  the  rubber,  and  so  ligatures  may  be  tied  more  easily 
and  securely.  5.  The  thread  gloves  can  be  easily  removed  in  any  case 
where  their  roughness  might  injure  the  tissue  and  then  be  replaced  when 
the  danger  is  passed.  6.  The  time  of  the  operation  is  shortened.  7.  By 
their  use  repeated  washing  of  the  hands  becomes  unnecessary,  as  the 
gloves  can  be  scrubbed  while  on  the  operator's  hand,  and  this  prevents 
chapping  or  eczema  in  those  cases  where  the  hands  are  very  sensitive. 

Three  Cases  of  Rupture  of  the  Intestines  without  External  Lesion. 
— Senereano  (Bull,  et  mem.  de  la  Soc.  de  chir.  de  Bucharest,  1903,  Nos. 
3  and  4)  states  that  during  the  past  year  he  has  had  three  such  cases 
present  themselves  for  treatment,  respectively,  twelve  hours,  twenty- 
four  hours,  and  thirty-eight  hours  after  the  receipt  of  the  injury.  The 
first  patient  had  an  old  and  reducible  right-sided  hernia,  and  gave  a 
history  of  having  received  a  sharp  blow  in  the  right  iliac  fossa.     He 
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entered  the  hospital  on  the  next  day,  and  in  the  afternoon  was  given  a 
purgative.  The  next  day  he  was  in  a  very  grave  condition,  presenting 
the  symptoms  of  an  intestinal  lesion,  but  nothing  characteristic.  An 
exploratory  incision  was  made  as  for  hernia  or  appendicitis;  the  hernial 
sac  was  found  empty  and  there  was  no  strangulated  intestine.  The 
incision  was  then  enlarged,  the  caecum  and  appendix  were  found  to  be 
normal,  but  the  entire  abdominal  cavity  was  filled  with  intestinal  con- 
tents, and  25  cm.  from  the  caecum  was  a  perforation  which  admitted 
the  Uttle  finger.  This  was  closed,  thorough  lavage  of  the  abdominal 
cavity  was  then  performed  and  the  wound  closed;  the  patient  made  a 
good  recovery.  The  second  case  had  an  old  and  reducible  hernia  upon 
the  left  side.  He  was  kicked  in  the  abdomen  by  a  horse  and  twenty- 
four  hours  later  was  admitted  to  the  hospital.  Upon  operation  on  the 
third  day,  it  was  found  that  there  was  a  perforation  of  the  small  intes- 
tine, and  that  the  abdominal  cavity  was  filled  with  intestinal  contents. 
The  perforation  was  closed,  the  abdominal  cavity  irrigated,  and  then 
the  wound  closed.  The  patient  recovered.  The  third  patient  had  no 
hernia,  but  had  received  a  blow  upon  the  abdomen,  which  was  opened 
in  the  median  line.  Two  perforations  were  found  near  the  caecum  about 
8  cm.  apart.  They  were  closed  and  the  abdomen  washed  out.  This 
patient  also  made  a  good  recovery. 

Actinomycosis  of  the  Liver. — Auvkay  (Revue  de  chir.,  1903,  No. 
7),  after  an  admirable  and  exhaustive  review  of  the  subject,  states  that 
medical  treatment  by  the  iodide  of  potassium  has  proven  to  be  of  no 
value  in  these  cases.  Although  the  number  of  cases  is  small,  still,  it 
may  be  well  said  that  this  treatment  has  been  followed  by  good  results 
when  the  disease  is  localized  elsewhere,  and  in  every  case  it  would  seem 
to  be  a  valuable  adjunct  of  the  surgical  treatment.  The  author  reports 
the  surgical  treatment  of  six  cases  in  which  the  liver  was  involved,  but 
it  is  to  be  regretted  that  some  of  these  reports  are  quite  incomplete  as 
regards  the  exact  operative  procedure  in  the  individual  case.  These 
cases  all  presented  some  form  of  abscess,  and  there  are  three  ways  of 
reaching  and  evacuating  such  a  purulent  collection:  1.  By  way  of  the 
abdomen,  the  usual  method.  2.  The  thoracic  route.  3.  The  lumbar 
route.  In  four  of  the  cases  the  abscess  was  opened  through  the  abdomen, 
in  some  the  operation  merely  consisted  in  a  simple  incision  of  the  abdom- 
inal wall,  while  in  others  a  formal  laparotomy  was  necessary,  with  a 
resection  of  the  ribs  in  an  effort  to  discover  the  exact  point  of  the  infec- 
tion. The  only  complication  during  these  operations  was  in  one  case 
in  which  there  was  an  abundant  hemorrhage.  The  lumbar  route  was 
used  in  only  one  case;  the  incision  was  made  parallel  to  the  last  rib, 
and  then  the  abscess  was  punctured  with  a  trocar  and  evacuated.  The 
thoracic  route  was  followed  in  one  case  without  a  previous  resection 
of  the  ribs.  These  six  cases  were  all  eventually  fatal,  but  not  as  the 
result  of  the  operative  interference;  the  results  might  have  been  better 
had  the  operations  been  performed  earlier — in  other  words,  before  the 
formation  of  an  abscess. 


Suture  of  the  Patella:  A  Practical  Study  Based  upon  Seventy 
Operations. — Lucas-Championniere  (Archives  intemationales  de 
chirurgie,  1903,  No.  1)  states  that  the  first  antiseptic  operation  of 
suturing  of  the  patella  was  performed  by  Cameron,  of  Glasgow,  in 
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1877.  At  this  time  Lister  also  reported  his  first  case,  and  in  1883  he 
was  able  to  note  six  more,  and  clearly  showed  that  this  new  method 
of  treatment  was  followed  by  a  perfect  recovery,  whereas  in  the  past 
the  condition  had  been  looked  upon  as  being  of  necessity  followed  by 
lameness.  In  view  of  the  fact  that  fracture  of  the  patella  is  compar- 
atively rare,  the  author's  experience  of  seventy  cases  is  quite  remark- 
able. A  study  of  these  cases  shows  that  the  only  rational  method  of 
treatment  is  a  free  incision  of  the  joint;  the  evacuation  of  its  morbid 
contents,  such  as  blood;  the  accurate  apposition  of  the  fragments  by 
suture,  and  then  the  repair  of  the  torn  synovial  membrane,  and  this  is 
the  only  way  in  which  good  union  can  be  secured.  The  best  suture 
material  is  silver  wire,  which  is  in  itself  antiseptic.  Care  should  be 
taken  to  have  absolute  asepsis,  and  the  joint  should  be  thoroughly 
flushed  out  with  a  5  per  cent,  solution  of  carbolic  acid.  The  best  time 
to  operate  is  either  two,  three,  or  four  days  after  the  accident,  and  not 
within  the  first  twenty-four  hours.  The  wound  should  be  drained  for 
four  days,  and  there  should  be  passive  motion  at  each  dressing.  The 
patient  should  be  allowed  to  walk  in  from  ten  to  fifteen  days.  In  con- 
clusion, the  author  reports  in  detail  many  of  the  more  interesting  and 
complicated  eases  of  the  series. 


THERAPEUTICS. 


UNDER   THE    CHARGE    OP 

REYNOLD  WEBB  WILCOX,  M.D.,  LL.D., 

PHOFE880R    Or    MEDICINE    AND    THERAPEUTICS    AT   THE    NEW    YORK    POST-GKADtJATE    MEDICAL 

SCHOOL  AND  hospital;  visiting  physician  to  ST.  mark's  hospital. 


Light  Therapy. — Dr.  Kellermann  considers  that  the  use  of  dark- 
blue  incandescent  light  produces  excellent  results  when  locally  applied 
in  neuralgia  and  eczema,  and  his  statistics  seem  to  prove  his  assertion. 
He  also  states  that  the  treatment  may  be  applied  in  leg  ulcers.  The 
duration  of  each  treatment  is  not  more  than  fifteen  minutes  and  the 
number  of  sittings  should  not  be  more  than  four  per  week.  He  believes 
that  the  beneficent  effect  is  due  chiefly  to  the  action  of  dry  heat,  and 
that  the  chemical  or  specific  action  of  the  light  rays  plays  a  very  sub- 
ordinate part  in  producing  the  result.  His  article  contains  a  report  of 
numerous  cases  which  have  undergone  the  treatment. — Zentralblatt  fiir 
die  gesamte  Th^rapie,  1904,  No.  1.  p.  16. 

Serum  Therapy  in  Plague. — Dr.  Victor  Godinho,  in  his  plague  ser- 
vice at  the  hospital  in  San  Paulo,  Brazil,  has  employed  a  serum  made 
after  the  manner  of  the  plague  serum  prepared  at  the  Pasteur  Institute, 
and  reports  upon  its  use  as  follows:  The  minimum  dose  injected  was 
150  c.c.  to  200  c.c.  When  injected  during  the  evolution  of  the  disease 
no  abortion  of  the  malady  took  place  and  the  buboes  appeared  as  usual, 
but  their  pain  was  lessened  and  sudorific  crises  and  defervescence  by 
•lysis  were  produced.    Intravenous  injections  of  20  c.c.  to  40  c.c.  of  the 


THERAPEUTICS.  729 

serum  would  cause  a  rise  in  temperature  of  a  degree,  followed  by 
abundant  perspiration  and  a  fall  of  two  or  three  degrees.  In  some 
patients  it  seemed  as  if  the  crisis  of  the  disease  was  brought  about  by 
the  serum,  since  the  temperature  fell  and  did  not  rise  again  after  its 
use.  Certain  transitory  symptoms,  such  as  cliill,  agitation,  dyspnoea, 
cyanosis,  vomiting,  etc.,  were  caused  by  the  injections.  When  admin- 
istered before  the  third  day  of  the  disease  the  serum  almost  always 
brought  about  a  cure  in  adults,  but  did  not  influence  the  development 
or  the  suppuration  of  the  buboes.  The  course  of  the  disease  being 
much  more  violent  in  children  makes  it  imperative  that  the  serum 
should  be  used  as  early  as  possible.  The  occurrence  and  course  of 
pneumonia  as  a  complication  did  not  seem  to  be  influenced  by  the 
serum.  Those  suffering  from  the  septicaemic  form  of  the  disease  bore 
the  serum  well,  but  its  good  effects  were  less  marked  than  in  those 
affected  with  the  bubonic  type.  Lastly,  the  serum  did  not  prevent  the 
termination  of  the  disease  by  cachexia.  In  conclusion,  the  author 
states  that  the  use  of  the  serum,  like  that  of  diphtheria  antitoxin,  results 
favorably  in  certain  cases,  but  not  in  all. — La  presse  medicale,  1904, 
No.  8,  p.  60. 

Suprarenal  Opotherapy. — Dr.  A.  Goy  states  that  in  connection 
with  this  subject  the  following  conclusions  have  been  reached:  1.  That 
the  administration  of  the  suprarenal  extract  slows  the  pulse  by  stimu- 
lating the  pneumogastric.  2.  That  it  strengthens  the  cardiac  systole 
by  direct  stimulation  of  the  heart  muscle  and  by  stimulation  of  the 
cardiac  ganglia.  3.  That  it  causes  an  increase  in  blood  pressure  due 
to  contraction  of  the  capillaries  through  stimulation  of  then*  vasomotor 
nerves  and  muscle  fibres  and  by  action  upon  the  vasomotor  centr  . 
4.  That  it  blanches  and  causes  an  anaemia  oi  the  tissues.  The  primary 
therapeutic  application  of  the  extract  is  in  Addison's  disease  and  in 
the  treatment  of  certain  s}Tiiptoms  of  suprarenal  insuflBciency.  In 
Addison's  disease  in  a  short  time  the  extract  causes  a  diminution  in  the 
pigmentation  and  a  rapid  increase  in  body  weight.  In  experimental 
physiology  the  extract  has  been  employed  as  an  intravenous  injection  as 
an  heroic  remedy  in  animals  in  chloroform  syncope.  An  important 
consideration  is  that  the  preparation  used  should  be  of  definite  strength. 
— Revue  fraricaue  de  medecine  et  de  chirurgie,  1904,  No.  3,  p.  64. 

The  Treatment  of  Hepatic  Colic. — The  indications  to  be  met  in  this 
condition  are  these:  to  relieve  the  pain;  to  bring  about  a  favorable  issue 
of  the  crisis  by  facilitating  the  passage  of  tne  calculus;  to  prevent 
complications.  The  pain  may  be  relieved  by  the  hypodermic  use  of 
morphine  in  connection  with  atropine.  This  latter  should  te  most  care- 
fully given  when  there  is  tendency  to  collapse.  To  patients  who  bear 
morphine  badly  chloroform  to  the  obstetrical  degree  may  be  given,  or 
if  there  is  no  vomiting  the  following  formula :  Chloral  hydrate,  2;  syrup 
of  peppermint,  30;  chloroform-water,  100.  Dose,  two  dessertspoonful 
every  quarter-hour  until  relieved.  When  the  stomach  is  intolerant  the 
<hloral  may  be  given  per  rectum,  thus:  Chloral  hydrate,  2  to  3 
parts  dissolved  in  10  parts  boiling  water  mixed  with  the  yolk  of  an 
egg,  to  which  mixture  1  part  of  wine  of  opium  and  200  parts  of  milk 
are  added.  Ether  and  turpentine,  on  the  one  hand,  and  olive  oil  and 
glycerin,  on  the  other,  are  the  remedies  most  usually  employed  to  facil- 
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itate  the  passage  of  the  stone.  The  latter  agents  are  preferable.  The 
great  difficulty  is  to  overcome  the  repugnance  of  the  patient  to  the 
olive  oil.  Toward  this  end  the  oil  may  be  stirred  up  with  a  little  beer, 
or  to  it  may  be  added  a  little  menthol  or  a  few  drops  of  essence  of 
bitter  almonds  or  anise.  The  quantity  of  the  oil  should  be  from  four 
to  eight  ounces.  Glycerin  is  more  acceptable  to  the  patient,  but  less 
effective.  Finally,  the  spasm  of  the  bile-ducts  may  be  relieved  by  the 
application  of  hot-water  bags  to  the  abdomen.  Of  the  complications  of 
hepatic  colic,  the  most  formidable  is  heart-failure.  To  combat  this  it  is 
wise  to  substitute  for  the  atropine,  so  frequently  given  with  the  mor- 
phine, a  heart  stimulant,  such  as  sparteine.  Chloral  should  not  be 
given  where  collapse  is  threatened,  and  in  this  juncture  hypodermic 
injections  of  camphor  in  olive  oil  are  useful.  To  prevent  accidents  to 
the  biliary  passages,  we  should  avoid  the  use  of  purgatives  and  suspend 
food  until  the  pain  has  ceased  for  several  hours.  Rupture  of  the  bile- 
passages  necessitates  immediate  surgical  interf ei  ence. — Revue  fraiicaise 
de  midecine  et  de  chirurgie,  1904,  No.  5,  p.  115. 

Iodized  Oil  in  Simple  Goitre. — Dr.  Dubar  reports  two  cases  of 
simple  goitre  in  young  girls  which  he  has  treated  by  injections  of  oil 
containing  40  per  cent,  of  iodine.  He  injected  very  slowly  at  intervals 
of  about  one  week  fifteen  drops  of  the  oil  into  the  substance  of  the  gland. 
Each  injection  was  made  into  a  different  part  of  the  gland,  and  while  in 
no  case  was  there  any  unpleasant  reaction,  two  or  three  of  the  injections 
were  followed  by  the  appearance  of  a  small,  firm  node  showing  no  signs 
of  inflammation.  These  eventually  disappeared.  In  one  patient,  after 
a  series  of  nine  injections,  the  size  of  the  goitre  was  diminished  by  three- 
fourths  of  an  inch.  In  the  other  six  injections  resulted  in  a  diminution 
of  nearly  one  inch,  and  a  series  of  four  more  injections  caused  a  total 
shrinkage  of  nearly  an  inch  and  one-half. — Le  progres  mSdicale,  1904, 
No.  4,  p.  50. 

Sodium  Bicarbonate  in  Gastropathies  and  Other  Diseases. — M. 
Henri  Huchard,  in  a  paper  upon  dyspepsia,  deals  at  length  with  this 
therapeutic  agent.  In  anorexia  he  believes  it  to  be  indicated  in  small 
doses  (3  to  5  grains),  since,  taken  a  half-hour  before  eating,  it  increases 
gastric  secretion  and  excites  the  contractility  of  the  stomach.  In  this 
connection  he  considers  it  far  preferable  to  the  bitters.  In  hyperchlor- 
hydria,  since  here  we  have  an  excess  of  gastric  secretion,  the  drug  should 
be  prescribed  in  large  dosage  at  the  end  of  the  period  of  digestion,  at 
about  the  time  when  the  gastralgia  is  likely  to  appear — that  is  to  say, 
about  two  or  three  hours  after  the  meal.    In  this  condition  the  author 

fives  4  or  5  drachms  daily  of  the  salt  for  several  weeks  at  a  time,  and 
nds  no  resulting  evil  effects;  on  the  contrary,  oxidation  and  metabolism 
are  favored,  ana  an  increase  in  body  weight  often  takes  place.  The 
gastric  crises  of  tabes,  when  these  are  accompanied  by  hypochlorhydria, 
respond  well  to  sodium  bicarbonate  given  m  doses  of  5  drachms  per 
day.  Also  the  drug  produces  excellent  results  in  the  migrainifomi 
affection  termed  nervous  gastrotoxia.  Undoubtedly,  when  the  drug  is 
given  improperly,  various  bad  effects  may  follow;  even  anaemia  may  be 
produced,  but  these  results  are  not  to  be  considered  the  fault  of  the 
alkali,  but  of  the  prescriber.  Sodium  bicarbonate  is  the  remedy  par 
excellence  in  diabetes,  in  the  prevention  of  coma,  which  condition  is 
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characterized  by  a  true  acidsemia.  The  dosage  in  this  disease  should  be 
at  least  2.5  drachms  daily,  and  where  coma  actually  exists  as  large  a 
quantity  as  3  ounces  may  be  given.  In  dermatoses,  especially  those  of 
arthritic  origin,  alkaline  medication  has  a  distinct  sphere,  and  in  such 
conditions  the  bicarbonate  is  indicated  in  doses  of  3  or  4  drachms  per 
day.  In  biliary  lithiasis  and  hepatic  colic  there  is,  in  the  author's  expe- 
rience, no  surer  method  of  cure  than  regular  alkaline  medication 
employed  in  massive  doses. — Revue  de  thSrapeutique,  1903,  No.  2,  p.  37. 

• 

The  Treatment  of  Thrush. — Dr.  Merletti  has  found  that  the 
treatment  of  this  affection  by  successive  applications  of  hydrogen 
dioxide  and  sodium  borate  solutions  is  to  be  recommended.  These 
two  agents  produce  an  abundant  froth,  which  acts  rapidly  upon  the 
o'idium  albicans.  The  author  has  employed  this  procedure  in  a  great 
number  of  cases,  and  is  convinced  that,  when  repeated  three  times  every 
twenty-four  hours,  it  will  bring  about  a  cure  even  in  marked  cases  of  the 
confluent  type  of  the  disease.  If  the  treatment  is  instituted  at  the 
beginning  of  the  affection  two  or  three  applications  are  sufficient  to 
stop  the  growth  of  the  fungus. — Journal  de  midecine  de  Pajis,  1904, 
No.  4,  p.  31. 
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The  Induction  of  Labor  for  Contracted  Pelves. — In  the  Archiv  fur 
Gyndkologie,  Band  Ixx.,  Heft  3,  1903,  Hahl  gives  the  result  of  84  cases 
in  the  Obstetric  clinic  of  Helsingfors  in  which  labor  was  induced  for 
contracted  pelvis.  His  statistics  cover  the  practice  of  the  Clinic  for 
thirty-two  years  and  the  cases  occurred  among  23,000  patients.  The 
relative  frequency  of  the  operation  was  one  in  274  confinements,  or 
0.365  per  cent.  In  Leopold's  clinic  the  operation  was  done  once  in 
131  patients,  and  in  a  subsequent  series  of  cases  once  in  151  patients. 
Braun's  statistics  give  one  in  441  patients;  Chrobak  one  in  627;  Pinard 
one  in  150,  and  Walter  one  in  165. 

The  smallest  true  conjugate  in  these  cases  were  7  cm.  in  three  and 
7.5  cm.  in  one  case,  a  flattened  and  symmetrically  contracted  pelvis. 
The  earliest  period  of  gestation  at  which  pregnancy  was  interrupted 
was  thirty  weeks  in  one  case,  and  the  latest  thirty-eight  weeks  in  seven 
cases.    The  average  was  from  the  thirty-fifth  to  the  thirty-sixth  week. 

In  seven  cases  the  foetus  was  in  a  transverse  position.  This  was 
corrected  by  version  or  spontaneous  evolution.  The  complications 
which  occurred  during  the  labors  were  transverse  presentation  in  5 
cases,  breech  presentation  in  2,  prolapse  of  the  cord  in  3,  lateral  placenta 
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praevia  in  1,  and  threatened  rupture  of  the  uterus  in  1;  29.76  per  cent, 
of  the  cases  terminated  in  spontaneous  birth;  70.24  per  cent,  required 
operation.  Version  was  done  most  frequently  and  then  forceps. 
Craniotomy  was  performed  but  twice,  or  3.38  per  cent. 

The  results  of  this  series  of  cases  were  as  follows:  The  maternal 
mortality  was  2.38  per  cent,  from  all  causes.  From  septic  infection 
alone  the  mortality  was  1.19  per  cent.  The  maternal  morbidity  was 
7.23  per  cent.  Of  the  84  children,  75  per  cent,  were  born  living  and 
25  per  cent,  were  stillborn;  59.52  per  cent,  were  discharged  living  from 
the  hospital,  while  13  of  the  63  children  born  living  died  in  the  hospital 
during  the  first  two  weeks.  Of  the  children  who  left  the  hospital 
living,  84  per  cent,  survived  for  a  year,  which  was  one-half  the  entire 
number  of  children  born  alive. 


Mechanical  Dilatation  of  the  Cervix  during  Pregnancy  and  Labor. 

— De  Seigneux  (Archiv  fiir  Gyndkologie,  1903,  Band  Ixx.,  Heft  3) 
criticizes  Bossi's  dilator  because  it  has  no  pelvic  curve,  cannot  be  taken 
apart  for  cleansing,  and  cannot  readily  be  shifted  to  vary  the  line  of 
application  of  its  force  during  its  use.  To  correct  these  faults,  he  has 
invented  an  instrument  resembling  Bossi's  in  its  general  principles, 
having  a  pelvic  curve  and  which  can  be  taken  apart  for  cleansing  and 
whose  branches  are  so  placed  upon  the  joints  that  they  exercise  force 
in  various  directions.  He  reports  seven  cases  in  which  his  instrument 
was  used  by  himself  and  others  with  satisfaction. 


Prolapse  of  the  Placenta  from  its  Normal  Situation. — In  the  Archiv 
filr  Gyndkologie,  1903,  Band  Ixx.,  Heft  3,  Kayser  reviews  extensively 
the  literature  of  this  subject.  He  finds  in  the  records  of  the  Clinic  at 
Dresden  no  case  of  prolapse  of  the  placenta  recorded  in  22,000  births. 
In  the  Clinic  at  the  Charity  there  was  recorded  no  case  in  42,800  births. 
On  examining  the  records,  a  case  of  version  with  bleeding  is  described 
which  must  have  been  a  prolapse  of  the  placenta.  A  few  cases  collected 
from  the  literature  are  quoted  in  which  this  accident  happened. 

His  own  case  was  that  of  a  multipara,  aged  thirty-three  years,  who 
had  a  considerably  contracted  flattened  pelvis.  Eight  hours  after  the 
rupture .  of  the  membranes,  the  head  presenting,  fetal  heart  sounds 
became  much  less  frequent.  On  examination,  the  placenta  was  found 
presenting  at  the  internal  os,  although  formerly  it  could  not  be  discov- 
ered. There  was  slight  hemorrhage.  Prolapse  of  the  placenta  was 
diagnosticated  and  version  was  performed,  which  was  accompanied  by 
a  slight  discharge  of  blood.  The  foetus  was  not  extracted,  but  was 
allowed  to  remain  in  the  uterus  in  the  hope  that  labor  pains  would 
come  on.  Fifteen  hours  after  the  performance  of  version  the  patient 
was  found  in  collapse  and  shock.  The  cervix  was  incised.  The  body 
of  the  child  was  delivered  with  difficulty  and  the  head  was  delivered 
by  craniotomy.  The  patient  died  during  the  operation.  Upon  autopsy 
the  attachment  of  the  placenta  had  been  at  the  fundus  of  the  uterus. 
A  transverse  rupture  of  the  uterus  was  found  on  the  anterior  wall  of 
the  cervix,  while  upon  the  right  side  was  discovered  a  dermoid  cyst. 
It  was  Kayser's  belief  that  the  rupture  of  the  uterus  occurred  while  an 
assistant  made  strong  pressure  upon  the  after-coming  head  in  an  effort 
to  press  it  downward  into  the  pelvis. 

From  the  cases  reported  and  frorajhisjown,  Kayser^^deduces  the 
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following  conclusions:  In  the  presence  of  prolapse  of  the  placenta  with 
hemorrhage,  delivery  is  imperative.  A  high  degree  of  pelvic  contraction 
forbids  the  performance  of  version.  Embryotomy  is  usually  indicated. 
If  hemorrhage  be  absent  and  the  child  be  living,  an  effort  should 
be  made  to  save  its  life.  Delivery  should  then  be  conducted  in  the 
manner  least  dangerous  for  mother  and  child.  If  the  child  is  dead 
and  the  pelvic  measurements  are  normal,  immediate  interference  is 
unnecessary. 

A  Contribution  to  the  Etiology,  Symptomatology,  and  Treatment  of 
Ectopic  Gestation. — Ruxge  (Archiv  fur  Gynakologie,  1903,  Band  Ixx., 
Heft  3)  reports  233  cases  of  ectopic  gestation  from  the  Charit6  and 
Polyclinic  in  Berlin.  There  were  125  cases  of  recognized  pregnancy 
and  108  cases  of  haematocele.  Among  the  cases  of  pregnancy,  73  were 
tubal  abortions,  47  ruptures  of  the  tube,  and  5  intact  tubal  pregnancy. 
Among  the  unusual  cases  were  one  treated  by  posterior  colpotomy  in 
which  the  tube  was  removed  wdth  the  ovary;  one  case  of  interstitial 
pregnancy;  one  case  of  ectopic  gestation  in  which  a  li\-ing  child  was 
delivered  by  abdominal  section,  the  child  surviving  and  the  mother 
afterward  dying  from  purulent  peritonitis,  and  one  case  of  tubal  abortion 
with  suppuration. 

So  far  as  the  results  were  concerned,  from  the  73  cases  of  abortion, 
36  recovered  wnthout  operation  and  36  recovered  after  operation.  One 
case  died  after  operation.  In  47  cases  of  rupture  of  the  tube,  five 
were  treated  without  operation  and  recovered.  Forty-two  were  operated 
upon,  of  whom  31  recovered  and  11  died.  This  gives  a  mortality  of 
1.4  per  cent,  in  tubal  abortion,  and  23.4  per  cent,  in  ruptures  of  the 
tube.  Eight  of  the  deaths  resulted  through  ansemia  from  hemorrhage 
and  3  from  septic  infection.  In  one  case  the  cause  of  death  could  not 
be  distinctly  made  out.  The  entire  mortality  for  cases  of  rupture, 
excluding  those  dying  upon  the  operating  table,  was  6.4  per  cent. 

In  108  cases  of  haematocele,  37  were  treated  by  operation;  25  of 
these  were  done  by  incision  through  the  posterior  wall  of  the  vagina. 
Seventy-one  cases  were  treated  without  operation,  and  of  these  one 
died.  This  patient  perished  from  purulent  septic  peritonitis.  One 
patient  died  after  operation  from  infection  of  the  haematocele. 

Runge's  conclusions  in  the  study  of  his  cases  are  as  follows:  He 
lielieves  that  the  principal  causes  for  tubal  gestation  are  infection  during 
the  puerperal  period  and  gonorrhoea.  It  is,  however,  true  that  women 
who  have  not  been  pfe\'iously  pregnant  are  not  exempt  from  ectopic 
gestation.  A  period  of  sterility  in  most  cases  precedes  the  period  of 
ectopic  gestation.  Tubal  abortion  and  rupture  occur  most  frequently 
from  the  first  to  the  third  month  of  pregnancy.  In  these  cases  opera- 
tion is.  to  be  undertaken  when  conditions  threatening  life  arise,  when 
the  tumor  increases  rapidly  in  size,  when  the  general  condition  of  the 
patient  grows  worse  and  resorption  of  the  tumor  does  not  occur,  and 
when  the  patient  has  long-continued  fever.  Abdominal  section  without 
drainage  is  best  for  these  cases  and  the  placenta  and  fetal  sac  should 
be  removed  entire  if  pos.sible.  Only  those  blood  clots  which  can  be 
readily  reached  should  be  removed  unless  the  blood  is  decomposed  and 
infected.  In  view  of  the  risks  of  abdominal  pregnancy,  it  is  not  well 
to  wait  until  the  child  is  viable. 

Haematocele  should,  if  possible,  be  treated  without  operation.    The 
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method  of  election  is  by  incision  of  the  posterior  vaginal  wall,  abdominal 
section  being  reserved  for  those  cases  in  which  the  tumor  is  large  and 
in  which  it  cannot  safely  be  reached  through  the  vagina. 

The  Morbidity  of  the  Puerperal  State  in  Cases  Complicated  by  the 
Birth  of  a  Macerated  Foetus. — Kothen  (Archiv  fiir  Gyndkologie,  1903, 
Band  Ixx.,  Heft  3)  reviews  the  literature  of  the  subject,  in  which  he  has 
collected  358  cases  of  labor  complicated  by  death  and  maceration  of 
the  foetus.  In  34  of  these  cases  some  complication  arose  during  the 
puerperal  period.  A  morbidity  of  about  10  per  cent,  was  observed. 
The  second  series  of  274  cases  was  observed,  157  of  which  made  normal 
recoveries,  although  the  foetus  had  been  considerably  decomposed. 
Spiegelberg  ascribed  morbidity  in  these  cases  not  to  the  death  of  the 
foetus,  but  to  outside  contamination  in  the  conduct  of  labor.  Klein 
injected  into  animals  an  extract  of  the  tissues  and  organs  of  a  foetus 
which  perished  about  fourteen  days  before  its  birth.  Two  animals 
died  after  such  injection.  The  symptoms  of  death  were  those  of 
toxaemia,  as  the  injected  material  was  proved  by  culture  to  be  sterile 
of  bacteria. 

Kothen's  cases  were  70  in  the  Clinic  at  Giessen.  Fever  was  con- 
sidered present  when  the  patient's  temperature  rose  above  99.5°  F.  at 
any  time.  In  14  of  these  cases,  or  20  per  cent.,  the  temperature  rose. 
In  27.1  per  cent,  some  abnormality  followed  the  birth  of  a  macerated 
foetus.  In  comparison  with  the  general  morbidity  of  other  puerperal 
patients,  the  death  and  maceration  of  the  foetus  increases  the  compli- 
cations of  the  puerperal  period  by  10  or  11  per  cent.  In  none  of  these 
cases  was  the  death  of  tne  mother  traceable  to  a  macerated  and  dead 
condition  of  the  foetus. 

Kothen  concludes  from  a  study  of  this  subject  that  an  increased 
morbidity  of  from  10  to  11  per  cent,  over  the  ordinary  morbidity  of 
labor  and  the  puerperal  state  is  observed  in  cases  where  the  foetus  is 
macerated.  A  foul  condition  of  the  lochia  is  apt  to  be  present  in  these 
cases. 
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New  Method  of  Ventrosuspension. — Bardescu  (Zentralblatt  jiir 
Gyndkologie,  1904,  No.  3)  describes  the  following  method  of  suspen- 
sion of  the  uterus:  The  uterus  is  drawn  upward  with  a  volsellum  after 
the  separation  of  adhesions.  An  incision  is  made  through  the  fascia 
and  rectus  muscle  on  either  side  of  the  wound,  and  each  round  ligament 
is  seized  in  turn  with  a  bullet-forceps  and  the  loop  is  drawn  through 


I 


GYNECOLOGY.  735 

the  opening  and  secured  with  four  catgut  sutures.  The  fa  cial  edges 
are  then  united,  after  which  the  loops  are  sutured  together  in  the 
median  line.  The  patient  is  kept  on  her  back  for  ten  or  twelve  days, 
the  urine  being  drawn  bv  catheter  until  the  third  day. 

Care  should  be  taken  not  to  elevate  the  fundus  uteri  above  the 
s}Tnphysis,  or  to  approximate  it  too  closely  to  the  abdominal  wall,  in 
order  to  preserve  tne  normal  relations  and  mobility  of  the  organ. 

Causes  of  Sterility. — In  a  discussion  of  this  subject  before  the  Dutch 
Gynecological  Society  (Zentralblatt  fur  Gynakologie,  1904,  No.  3) 
KouTS'ER  stated  that  in  700  private  cases  sterility  was  noted  in  101,  11 
being  due  to  impotence  in  the  husband.  The  speaker  had  been  suc- 
cessful in  treating  less  than  one-half  of  the  cases  in  which  this  was  the 
main  symptom  for  which  relief  was  sought  (24). 

Treub  had  noted  39  cases  out  of  188  in  which  the  husband  was  at 
fault.  In  80  cases  occurring  in  married  women  where  the  semen  was 
examined,  he  found  azoospermia  in  25  and  oligozoospermia  in  12. 
The  speaker  said  that  he  always  examined  the  husband's  semen  if 
possible. 


Lysol  Poisoning, — Hammer  (Munchener  med.  Wochenschrijt,  1903, 
No.  21)  reports  several  cases  in  which  intrauterine  injections  of  lysol 
solution  were  followed  by  unpleasant  results.  From  experiments  on 
animals,  he  concluded  that  the  use  of  strong  solutions  was  not  advis- 
able. In  a  puerperal  case  fatal  thrombosis  occurred  from  the  entrance 
of  lysol  into  a  vein  (the  strength  of  the  solution  was  not  stated). 

Torsion  of  the  Uterus. — Petit  (Semmne  gynecoL,  June  30,  1903) 
reports  a  case  of  laparotomy  for  severe  dysmenorrhoea  and  menorrhagia 
in  which  adhesions  confined  to  the  left  side  of  the  pelvis  had  caused  a 
half-turn  of  the  uterus  around  its  long  axis  from  nght  to  left,  so  that 
the  right  adnexa  were  situated  behind  the  left  broad  ligament  below  a 
cystoma  of  the  left  ovary. 

A  New  Method  of  Preventing  Ventral  Hernia. — Nikonow  {Jmir. 
akiis.  i  Shenbolesnej;  Zentralblatt  fiir  Gynakologie,  1904,  No.  3)  reports 
a  series  of  cases  in  which  the  following  procedure  was  adopted:  In 
opening  the  abdomen  an  incision  was  made  about  two  inches  to  one 
side  of  the  median  line.  After  opening  the  anterior  layer  of  the  sheath 
of  the  rectus,  the  muscle  is  separated  by  blunt  dissection  and  is  drawn 
outward  .so  that  the  posterior  layer  and  peritoneum  can  be  incised  in 
the  median  line. 

At  the  clo.se  of  the  operation  the  peritoneum  and  posterior  fascial 
edges  are  clo-sed  separately,  then  the  muscle  s  replaced  and  the  anterior 
layers  of  the  fascia  and  skin  are  sutured.  The  writer  believes  that  this 
i  -  a  sure  way  of  preventing  subsequent  hernia. 

Results  of  Vaginal  Hysterectomy  foi:  Cancer  of  the  Uterus  — 
Flalschle.v  {ZcntralhluH  fiir  (iynakologie,  1903,  No.  52)  reports  a 
series  of  48  cases  in  which  the  cancerous  uterus  was  removed  per  vagi- 
nam.  Four  patients  died  from  the  operation ;  recurrence  occurred  in  24. 
Seventeen  were  living  after  an  interval  of  eight  years;  12  were  free  from 
rr<urrence  after  ten  years;  9  were  well  after  thirteen  years.    The  writer 

vol,.  1^7,  xo.  I.— APKil,,  1«M.  in 


736  PROGRESS   OF  MEDICAL  SCIENCE. 

contrasts  these  results  with  Pozzi's  pessimistic  statement  that  out  of 
204  cases  he  could  report  only  2  permanent  cures,  and  believes  that  his 
favorable  statistics  are  explained  by  the  fact  that  in  every  instance  an 
early  diagnosis  was  made.  This  supports  Winter's  statement  that  the 
success  of  the  surgical  treatment  of  uterine  cancer  in  the  future  will 
depend  more  on  the  early  recognition  of  the  disease  than  on  the  radical 
nature  of  the  operation,  and,  in  the  writer's  opinion,  proves  that  radical 
abdominal  hysterectomy  will  not  supplant  the  vaginal  method. 

Comparison  of  Vaginal  and  Abdominal   Hysterectomy  for    Cancer. 

— Olshausen  (Zeitschrift  fiir  Geb.  u.  Gyn.,  Band  1.,  Heft  1)  reports 
206  vaginal  hysterectomies  for  cancer  with  15  deaths,  and  4  abdominal 
with  1  death  during  the  years  1901  and  1902.  He  prefers  the  vaginal 
route  until  statistics  extending  over  five  years  shall  prove  that  the  results 
of  the  abdominal  method  are  better.  The  fact  that  Wertheim  hopes 
that  from  15  per  cent,  to  18  per  cent,  of  his  cases  will  be  permanently 
cured  by  the  radical  operation  does  not  convince  the  writer,  as  his  own 
cures  have  been  18  per  cent. 

Conservative  Surgery  of  the  Adnexa. — Treub  (Annal.  de  gyn.  et 
(Vohstetrique,  1903,  No.  5)  deprecates  hasty  resort  to  a  radical  operation 
in  cases  of  adnexal  disease,  since  these  rarely  result  fatally.  In  612 
cases  of  salpingo-oophoritis  a  more  or  less  complete  cure  was  obtained 
in  80  per  cent,  by  non-surgical  treatment — rest,  ice-bags,  hot  douches 
and  tampons.  The  mortality  after  radical  operations  is  from  5  to  6  per 
cent.,  and  patients  are  not  always  relieved  of  pain,  aside  from  the  fact 
of  subsequent  climacteric  disturbances. 

The  writer  performs  posterior  section  when  possible,  and  when  the 
abdomen  is  opened  always  tries  to  preserve  portions  of  tubes  and 
ovaries,  except  in  cases  of  tuberculosis,  when  he  extirpates  the  uterus 
with  the  adnexa. 


Premature  Menopause. — Siredey  (Comptes-rend.  de  la  Soc.  d'obstet- 
rique  de  gyn.  et  de  paed.,  December,  1903)  reports  5  cases  in  women 
whose  ages  ranged  from  twenty-two  to  thirty- five  years.  Three 
were  in  good  health;  in  one  menstruation  ceased  after  typhoid  fever, 
though  no  direct  causal  relation  could  be  establ  shed.  One  patient 
subsequently  developed  diabetes,  from  which  she  died.  In  all  men- 
struation had  previously  been  somewhat  scanty,  and  three  had  been 
sterile.  Climacteric  disturbances  were  slight.  The  usual  anatomical 
changes,  especially  atrophy  of  the  cervix,  were  well  marked.  Treat- 
ment in  true  cases  of  premature  menopause  is  useless. 

The  Adnexa  in  Cases  of  Uterine  Fibroids. — Daniel  (Revue  de  gyn. 
et  de  chir.  abdom.,  1903,  No.  1)  found  pathological  changes  in  59  per 
cent,  of  the  cases  which  he  observed.  Catarrhal  salpingitis  was  present 
in  one-fourth  of  the  operations,  pyosalpinx  and  pachysalpingitis  in 
others.  Hydrosalpinx  and  hsematosalpinx,  tuberculosis  of  the  tubes, 
and  ectopic  gestation  were  all  noted. 

.The  ovaries  were  more  frequently  diseased  than  the  tubes  (40  per 
cent.),  cystic  degeneration,,  cystoma,  and  abscess  being  most  common. 
The  writer  attributes  the  adnexal  changes  to  three  causes,  viz.:  1.  Infec- 
tion.     2.  The  "fibromatous  diathesis,"  marked  by  vascular  changes 
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which  lead  to  hyperplasia  of  fibromnscular  tissue.  3.  The  presence  of 
the  uterine  fibroids,  which  causes  obstruction  in  the  tubes,  with  resulting 
hydrosalpinx  or  haematosalpinx. 

Notwithstanding  the  relative  frequency  of  tubal  and  ovarian  disease 
accompanying  fibroids,  this  is  frequently  unrecognized  before  opera- 
tion. It  should  be  suspected  if  the  patient  complains  of  pains  in  the 
ovarian  regions,  since  these  are  caused  by  fibroids  only  when  the  latter 
are  impacted.  SteriUty  in  women  with  fibroids  is  usually  due,  the 
writer  believes,  to  disease  of  the  adnexa. 


Pyosalpinx  Complicating  Uterine  Fibroids. — Strassmann  (Zefi- 
tralhlatt  fur  Gyndkologie,  1904,  No.  4)  reports  3  cases  (2  of  his  own  and 
1  of  Lomer)  in  which  pyosalpinx  accompanied  calcified  fibromyomata. 
He  believes  that  there  is  a  direct  causal  relation  between  the  two  con- 
ditions. While  the  tubes  may  be  infected  as  the  result  of  septic  or 
gonorrhoeal  endometritis  occurring  in  a  fibroid  uterus,  pus  is  rarely 
found  at  operations.  He  infers  that  prolonged  pressure  of  hard  uterine 
tumors  is  apt  to  cause  occlusion  of  the  tubes,  with  the  subsequent  forma- 
tion of  pus  (if  bacteria  are  prasent)  just  as  occurs  in  the  case  of  renal 
calculi. 


The  Adnexa  in  Cases  of  Fibroid. — Daniel  (Revue  de  Gynecologie, 
Band  vii..  Heft  2-4)  finds  that  in  207  cases  only  one-third  of  the  cases 
of  diseased  adnexa  in  connection  with  fibroid  uteri  were  due  to  infection. 
In  over  one-half  there  was  a  diffuse  genital  "fibromatosis,"  due  to 
vasomotor  or  reflex  influences.  In  some  cases  pressure  may  be  the 
cause  of  adnexal  disease,  as  in  unilateral  hydrosalpinx.  The  diagnosis 
is  aided  by  the  presence  of  ovarian  disturbances,  pressure  in  the  bladder 
and  rectum  and  symptoms  of  torsion;  3.68  per  cent,  of  the  fatal  cases 
are  due  to  adnexal  complications. 

Fibroids  and  Sterility. — Austerlitz  (Prager  med.  Wochenschrift, 
Nos.  23  and  24,  1903)  among  339  cases  of  uterine  fibroid  found  primary 
sterility  in  20.23  per  cent,  and  secondary  in  21.25  per  cent.,  as  compared 
with  4.17  per  cent,  and  13.68  per  cent,  in  women  without  such  neo- 
plasms. The  writer  was  unable  to  demonstrate  whether  steriUty  was 
directly  due  to  fibroids  or  not;  51.2  per  cent,  of  women  with  interstitial 
tumors  were  primarily  sterile;  22.2  per  cent,  of  the  mixed  variety;  16.9 
per  cent,  subserous,  and  12.7  per  cent,  submucous. 

Appendicitis  and  Dysmenorrhoea. — Merigot  de  Treigny  {Rexme 
prat,  d'obstdtrique  et  de  gyn.,  1903,  No.  12),  in  reporting  a  case  illus- 
trating the  difficulty  of  diagnosis  between  these  conditions,  quotes  from 
Legendre  to  the  effect  that  intestinal  troubles  are  apt  to  be  aggravated 
during  menstruation,  pain  bein^  localized,  especially  over  the  appendix. 
The  muscular  rigidity  characteristic  of  appendiceal  inflammation  may 
be  present.  The  pains  sometime  cease  at  once  after  the  discharge 
of  mucus  from  the  bowel.  The  symptoms  simulate  those  of  recur- 
rent rather  than  acute  appendicitis,  and  the  pain  is  apt  to  shift  from 
McBumey's  point,  while  the  patient's  general  condition  is  not  such  as 
to  suggest  the  presence  of  peritonitis. 

In  the  case  reported  by  tne  writer  a  girl,  aged  eighteen  years,  had 
severe  abdominal  pain  during  menstruation,  with  obstmate  constipa- 
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ton.  The  pains  were  sometimes  localized  over  the  appendiceal  region, 
although  they  were  again  equally  severe  over  the  left  lower  abdo- 
men. They  were  generally  relieved  by  laxatives.  As  they  became 
intermenstrual  and  were  evidently  of  intestinal  origin,  an  incision  was 
made  over  the  appendix,  which  was  found  to  be  thickened  and  adherent. 
After  its  removal  the  pains  disappeared;  the  patient  married  and  had  a 
normal  confinement.  The  writer  raises  the  question  whether  so-called 
intermenstrual  pain  may  not  often  be  of  appendiceal  origin. 


OPHTHALMOLOGY. 


UNDER   THE    CHARGE    OF 

EDWARD  JACKSON,  A.M.,  M.D., 

OF    DENVER,    COLORADO, 


T.  B.  SCHNEIDEMAN,  A.M.,  M.D., 

PROFESSOR    OF    DISEASES    OF   THE    EYE    IN   THE    PHILADELPHIA    POLYCLINIC. 


Resection    of  the   Cervical    Sympathetic   Ganglia    in   Glaucoma. — 

Wilder,  Chicago  (Annals  of  Ophthalmology,  January,  1904),  gives  a 
summary  of  68  operations,  7  by  himself.  Of  these  operations,  38  were 
for  simple  glaucoma,  16  for  chronic  inflammatory  glaucoma,  4  for 
subacute  glaucoma,  3  for  acute  glaucoma,  4  for  absolute  glaucoma,  2 
for  hemorrhagic  glaucoma,  1  for  buphthalmos;  5  operations  were 
preventive,  in  none  of  which  has  glaucoma  occurred.  One  death 
occurred.  Of  the  38  operations  for  simple  glaucoma,  14  gave  no 
improvement  whatever,  5  were  temporarily  improved  for  periods 
from  fifteen  days  to  eight  months,  but  had  recurrent  attacks  that 
necessitated  iridectomy  or  caused  loss  of  the  eye;  15  were  improved 
as  long  as  they  were  under  observation  for  periods  of  from  two  months 
to  two  years.  Of  these,  3  were  stationary,  1  died,  6  remained  unim- 
proved after  iridectomy,  but  improved  after  sympathectomy. 

Of  the  16  operations  for  chronic  inflammatory  glaucoma,  4  were 
improved,  3  temporarily,  3  remained  stationary,  and  6  were  unim- 
proved. Of  the  4  operations  for  subacute  glaucoma,  3  were  improved 
and  one  temporarily.  Of  the  3  operations  for  acute  glaucoma,  1 
improved,  1  improved  temporarily,  and  1  remained  stationary.  Of  the 
4  cases  of  absolute  glaucoma,  1  was  improved,  3  unimproved.  Both 
of  the  cases  of  hemorrhagic  glaucoma  were  improved.  The  case  of 
buphthalmos  was  improved. 

The  results  in  this  series  of  cases  do  not  seem  as  favorable  as  those 
presented  by  some  others;  thus  Rohner  reports  79  improved  of  114 
operated  on.  However,  there  seems  a  field  for  this  operation,  for  cases 
have  been  reported  in  which  sclerotomy  and  iridectomy  had  failed  and 
in  which  sympathectomy  reduced  tension  and  improved  vision. 

The  simple  chronic  form  seems  the  most  suited  next  to  the  hemor- 
rhagic.   If  the  operation  is  to  be  performed  at  all  Abadie's  rule  holds: 


OPHTHALMOLOGY.  739 

In  acute  and  subacute  glaucoma,  iridectomy  first;  if  that  fails,  sympa- 
thectomy; in  simple  glaucoma  myotics  twice  a  day;  if  in  spite  of  them 
the  vision  fails,  sympathectomy. 

Toxic  Amblyopia  Caused  by  Wood  (Methyl)  Alcohol. — Buller, 
Montreal  (Montreal  Medical  Journal,  January,  1904)  reports  3  cases 
of  this  lately  described  affection.  The  amount  taken  was  about  a 
wineglassf ul ;  in  the  third  case  three  such  doses  were  taken.  In  cases 
1  and  2  the  vision  was  reduced  to  counting  fingers  from  three  to  eight 
feet.  In  Case  3  the  vision  was  about  a  quarter  of  normal  and  improving. 
In  each  of  the  cases  there  was,  as  usual,  improvements  witn  quick 
relapses.  In  all  3  cases  there  was  evidence  of  optic  atrophy;  the  third 
showed  only  slight  pallor  of  the  papillae. 

The  pathogenesis  of  wood  alcohol  blindness  is  still  a  matter  of 
dispute,  some  holding  that  the  primary  lesion  is  in  the  retrobulbar 
portion  of  the  optic  nerve  and  others  that  it  is  in  the  macular  region 
of  the  retina.    Buller  considers  the  optic  nerve  to  be  primarily  at  fault. 

Wood  alcohol  is  used  in  many  trades  and  manufactures,  and  as  even 
working  with  materials  largely  containing  it,  such  as  varnish,  can 
induce  poisoning  from  the  vapor  alone,  the  public  should  be  informed 
of  the  dangers  to  sight  from  this  substance. 

Delirium  after  Eye  Operations. — Finlay,  Havana  (Archives  of 
Ophthalmology,  January,  1904)  reports  a  case  of  violent  delirium 
following  extraction  of  cataract  in  a  woman  sixty-six  years  of  age. 
Operation  of  the  second  eye  was  followed  by  nervousness  but  none  of 
the  excitement  of  the  first.  Atropine  not  having  been  used,  could  be 
excluded  as  the  cause,  and  so  could  darkness,  the  patient  being  in  a 
ward  where  there  was  a  superabundance  of  light  and  air.  Alcoholism 
was  not  a  factor.  The  twenty-four  hours'  urine  was  found  to  be 
remarkably  scanty  and  the  proportion  of  urea  considerably  diminished. 
Traces  of  sugar  and  albumm  were  also  present. 

Finlay  considers  this  case  as  confirmatory  of  Fromaget's  view  that 
such  delirium  is  the  result  of  an  autointoxication  most  often  ursemic, 
in  accordance  with  the  views  expounded  by  Regis  and  Lavaure  in 
1893  with  regard  to  delirium  following  operations  in  general,  the  source 
of  the  intoxication  being  endogenous  or  exogenous. 

Acute  Dacryoadenitis. — Inman,  House  Surgeon,  Royal  London 
Ophthalmic  Hospital  (Reverts,  October,  1903),  reports  10  cases  of  this 
affection  observed  at  the  nospital  in  two  years,  a  rather  extraordinary 
number,  considering  the  experience  of  others;  thus  Arlt  in  his  "Lehr- 
buch,"  1853,  savs  he  has  never  seen  a  case;  Powers  asserts  in  1886  that 
the  indices  of  the  Royal  London  Ophthalmic  Hospital  Reports  make 
mention  of  only  one  case  of  abscess  of  the  lacrymal  gland.  Hirschberg 
states  that  among  22,500  recorded  cases  of  diseases  of  the  eye,  he  met 
with  but  one  case  of  suppurative  inflammation  of  the  gland. 

The  cases  of  this  disease  described  in  literature  divide  themselves 
into  two  main  groups:  (1)  Those  in  which  the  affection  of  the  lacrymal 
gland  is  associated  with  mumps.  The  main  features  are:  it  is  usually 
bilateral  and  suppuration  does  not  occur.  (2)  Those  in  which  there 
is  no  connection  with  mumps,  the  main  features  being  that  it  is  usually 
unilateral;  suppuration  may  or  may  not  occur.    It  is  a  disease  of    the 
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young,  although  it  may  occur  at  all  ages.  Of  the  writer's  10  cases— 6 
males,  4  females — the  average  was  sixteen  years,  youngest  three  years, 
oldest  thirty-seven  years.  The  left  side  was  more  frequently  attacked 
than  the  right;  thus  in  this  series,  9  out  of  10.  No  cause  can  be  assigned 
for  this  marked  difference.  The  connection  of  this  disease  with  mumps 
has  been  noted,  though  in  this  series  of  cases  only  one  was  so  associated. 
The  lacrymal  sac  was  invariably  healthy. 

The  symptoms  are:  beginning  with  a  series  of  sensations  of  stiffness 
in  the  outer  part  of  the  upper  lid,  there  is  some  pain  and  redness,  with 
slight  injection  of  the  conjunctiva.  The  pain  increases  with  the  progress 
of  the  disease  accompanied  by  marked  oedema  of  the  ocular  conjunctiva 
on  the  outer  side  out  of  all  proportion  to  the  conjunctival  inflammation 
accompanying  it.  The  lacrymal  gland  shows  distinct  enlargement  and 
induration;  the  vessels  lying  upon  it  are  swollen  and  tortuous;  there  is 
moderate  malaise  and  slight  fever  reaching  100°  F.  as  the  highest.  As 
the  disease  progresses  the  eye  becomes  completely  closed  and  the  upper 
lid  cannot  be  raised  voluntarily,  while  eversion  of  the  lid  is  extremely 
painful.  The  disease  may  be  confounded  with  orbital  cellulitis.  This 
probably  accounts  in  part  for  the  rarity  of  recorded  cases. 

The  outcome  is  favorable.  The  treatment  is  simple,  consisting  of 
hot  fomentations  with  free  incision  to  evacuate  pus  when  such  can  ■  be 
detected. 


OTOLOGY. 


UNDER    THE    CHARGE    OF 

CLARENCE  J.  BLAKE,  M.D., 

OF    BOSTON,    MASS., 
PROFESSOR    OF    OTOLOGY,    HARVARD    UNIVERSITY. 

ASSISTED    BY 

W.  A.  LECOMPTE,  M.D.,  E.  D.  WALES,  M.D.,  and  D.  H.  WALKER,  M.D. 


The  Limits  of  Variation  in  the  Depth  of  the  Mastoid  Antrum. — 
Philip  D.  Kerrison  (Archives  of  Otology,  June,  1903)  gives  some 
interesting  results  obtained  from  making  sections  of  a  large  number  of 
temporal  bones  to  find  out  the  maximum  depth  of  the  antrum  to  which 
one-  can  proceed  with  safety.  Politzer  gives  15  mm.  as  a  maximum 
depth,  while  Schwartze  and  Broca  give  25  mm.  and  29  mm.,  respec- 
tively. The  author  examined  thirty  bones  to  discover  if  any  relationship 
exists  between  the  length  of  the  posterior  canal  wall  and  the  depth  of 
the  antrum.  The  distance  in  millimetres  between  the  spine  of  Henle 
externally  and  the  inner  border  of  the  meatus  was  measured,  then 
sections  through  the  antrum  were  made  and  the  distance  between  the 
antrum  and  the  mastoid  process  was  taken.  In  the  thirty  bones  exam- 
ined the  length  of  the  superior  canal  wall  varied  from  12  mm.  to  18  mm. 
and  in  the  same  bones  the  depth  of  the  antrum  varied  from  6  mm.  to 
15  mm.     The  deepest  antrum  measured  15  mm.,  this  extreme  depth 
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occurred  in  the  bone  in  which  the  length  of  the  posterior  canal  wall 
measured  18  mm.  Emphasis  is  laid  upon  the  fact  that  the  depth  of  the 
antrum  is  invariably  less  than  the  length  of  the  posterior  canal  wall  and 
never  exceeds  15  mm. 

Broca  directs  that  the  antrum  be  opened  in  the  centre  of  a  square, 
the  anterior  border  of  which  is  5  mm.  behind  the  spine  of  Henle.  Thb 
point  is  the  thickest  part  of  the  mastoid  process  and  naturally  the  antrum 
would  lie  at  an  unusual  depth. 

The  author  also  calls  attention  to  the  location  of  the  facial  and  the 
semicircular  canals. 


Facial  Paralysis. — Norton  L.  Wilson  (American  Medicine,  vol.  vii., 
No.  7).  In  addition  to  its  comprehensive  review  of  the  subject,  this 
paper  contains  material  of  interest  to  the  otologist,  both  on  account  of 
questions  of  function  of  the  nerve  and  its  branches  and  of  lesions  in  its 
course,  either  secondary  to  causative  conditions  in  the  middle  ear  or 
differentiated  from  them. 

The  so-called  first  branch  of  the  facial  nerve  is  the  stapedius,  supply- 
ing the  muscle  to  the  stapes;  the  so-called  second  branch  is  a  twi^  to 
the  pneumogastric  which,  apparently,  comes  off  the  facial  trunk  just 
above  the  chorda  tympani.  This,  like  the  other  filaments  to  the  gan- 
glion, is  sensory,  and  undoubtedly  goes  to  the  geniculate  ganglion,  being 
a  part  of  the  pars  intermedia.  The  chorda  tympani,  considered  the  last 
branch  of  the  facial  in  the  Fallopian  canal,  is  nothing  more  nor  less  than 
a  continuation  of  the  pars  intermedia,  supplying  the  anterior  two-thirds 
of  the  tongue  with  taste.  There  is,  therefore,  but  one  branch  in  the 
facial  canal  which  actually  comes  directly  from  the  nerve,  namely,  the 
stapedius,  the  other  branches  being  all  sensory  and  probably  a  part  of 
the  pars  intermedia. 

In  a  case  of  lesion  external  to  the  stylomastoid  foramen,  the  paralysis 
of  the  facial  muscles,  including  the  orbicularis  and  frontalis,  is  not 
associated  with  disturbances  of  the  senses  of  taste  and  hearing. 

If  the  lesion  occurs  in  the  lower  half  of  the  facial  canal,  there  is,  in 
addition  to  the  facial  paralysis,  loss  of  the  sense  of  taste  in  the  anterior 
two-thirds  of  the  tongue  on  the  affected  side  and  a  diminished  secretion 
of  saliva,  the  lesion  involving  the  chorda  tympani  and  twig  from  the 
glossopharjTigeal  nerve. 

If  the  lesion  is  in  the  upper  half  of  the  canal  so  that  the  stapedius  is 
involved  and  not  the  ganglion,  there  is,  in  addition  to  the  symptoms 
above  named,  an  abnormal  acuteness  of  hearing,  for  tones  of  high  pitch 
especially,  because  the  paralysis  of  the  stapedius  permits  the  unhinaered 
contraction  of  the  tensor  tympani,  and  a  correspondingly  increased 
tension  of  the  sound  transmittmg  apparatus  of  the  middle  ear. 

Cortcomitant  paralysis  of  the  soft  palate  is  usually  attributed  to 
involvement  of  the  superficial  petrosal,  assuming  that  this  nerve  comes 
from  the  geniculate  ganglion.  In  this  opinion  the  writer  does  not 
concur,  regarding  these  filaments  as  sensory  and  not  motor,  and  that  it 
is  the  fifth  nerve  which  innervates  the  palate,  and  which  is,  therefore, 
the  nerve  involved  when  the  palate  is  paralyzed.  In  support  of  this 
contention  is  the  case  of  a  man  who  fell  a  distance  of  eighteen  feet,  and 
was  picked  up  unconscious,  bleeding  from  both  ears.  The  hemorrhage 
from  the  ears  continued  for  two  days,  and  he  was  apparently  totally  deaf, 
both  to  sounds  aerially  conveyed  and  to  the  tuning-fork,  by  bone-con- 
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duction.  The  left  side  of  the  face  was  paralyzed,  and  there  was  com- 
plaint of  tinnitus  and  vertigo.  There  was  a  fracture  of  the  base  of  the 
skull  involving  both  eighth  nerves  and  the  seventh  nerve  of  the  left  side. 
There  was  no  sense  of  taste  in  the  anterior  two-thirds  of  the  tongue  on 
the  left  side,  and  on  this  side,  also,  the  salivary  secretion  was  apparently 
diminished.  The  uvula  and  soft  palate  were  normal.  Contractility 
of  the  muscles  of  the  left  side  of  the  face  was  lost  for  the  faradic  current, 
but  was  apparently  increased  for  the  galvanic  current. 

Were  the  geniculate  ganglion  involved  and  the  general  contention 
correct,  the  soft  palate  would  have  been  affected,  but  in  this  case  it 
was  normal. 

Where  the  cause  of  a  facial  paralysis  is  of  otitic  origin,  attention  must 
be  directed  to  the  cause,  and  the  importance  of  the  electric  reactions, 
both  as  symptoms  and  as  prognostic  indications,  must  be  duly  regarded. 
Electric  changes  soon  develop  in  paralyzed  muscles,  and  the  reaction 
of  degeneration,  partial  or  complete,  appears  in  four  or  five  days  after 
the  paralysis  occurs. 

Electricity  should  not  be  applied,  except  to  ascertain  the  excitability 
of  the  muscles,  until  the  end  of  the  third  week.  One  month  after  the 
paralysis  has  occurred,  electricity  and  massage  should  be  used  regularly 
and  systematically.  If  the  muscles  respond  to  faradism,  that  current 
should  be  used;  if  they  do  not,  galvanism  should  be  used,  but  only  with 
the  galvanometer,  in  order  that  the  strength  of  the  current  may  be 
known  and  gradually  increased  if  necessary. 

Einige  Versuche  ueber  die  Uebertragung  von  Schallschwingungen 
auf  das  Mittelohr. — Nagel  and  Samoyloff  (Archiv  fiir  Physiologie, 
1898;  Archiv  fiir  Ohrenheilkunde,  November,  1903)  state  that  the 
graphic  demonstration  of  the  movements  of  the  drumhead,  in  response 
to  sound  waves  or  the  use  of  the  membrane  as  a  manometric  capsule 
for  the  same  purpose,  presuppose  some  approach  to  normal  flexibility. 
This  is  attainable  either  through  the  use  of  fresh  specimens  or  by  the 
infiltration  of  the  tissues  of  the  membrane  with  substances  which  serve 
to  conserve  its  mobility. 

For  the  grosser  forms  of  graphic  demonstration,  drumheads  thus 
conserved  will  give  good  service  for  a  considerable  time,  months  or  even 
years,  and  may  be  used  also  as  manometric  capsules  for  demonstration 
of  their  movements  by  actuation  of  an  illuminating  gas  current  feeding 
a  sensitive  flame,  but  never  so  satisfactorily  as  the  membrane  of  a 
freshly  killed  animal  or  the  normal  membrane  in  situ  in  the  living 
subject. 

The  latter  method  consists  in  making  the  external  auditory  canal  a 
closed  chamber  by  means  of  a  stopper  having  two  openings,  one  by 
which  the  illuminating  gas  enters  the  canal  and  the  other  by  which  it 
passes  on  to  the  lighted  gas  jet. 

Actuation  of  the  drumhead  by  singing,  speaking,  or  by  communica- 
tion of  sounds  conveyed  through  the  bones  of  the  head,  are  transmitted 
to  the  gas  current  in  the  external  canal  and  made  manifest  in  the  move- 
ments of  the  sensitive  flames,  care  being  taken  to  guard  the  latter  from 
the  extraneous  influence  of  sounds  aerially  conveyed. 

In  their  experiments  Nagel  and  Samoyloff  have  used,  as  a  gas  chamber, 
not  the  external  canal,  but  the  tympanic  cavity  of  freshly  killed  animals 
and  of  the  living  subject.    In  the  former  instance  the  illuminating  gas 
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was  introduced  by  means  of  a  fine  trocar  passed  through  the  Eustachian 
tube,  while  exit  to  the  burner,  a  platinum  tip  with  a  minute  opening, 
was  afforded  by  a  drillhole  through  the  thin  floor  of  the  tympan  and 
the  insertion  therein  of  a  small  rubber  tube.  In  the  living  subject  a 
tube  with  a  T-shaped  outer  end  was  passed  into  the  Eustachian  tube, 
one  end  of  the  "T"  connecting  with  the  gas  supply,  and  the  other,  by 
means  of  elastic  tubing,  with  the  burner. 

Under  these  conditions  sounds  conveyed  to  the  drumhead  through 
the  external  canal  and  the  vocalization  of  the  subject  of  the  experiment, 
even  when  only  a  light  whispering  voice  was  used,  gave  much  more 
detailed  representation  in  the  flame  than  that  afforded  by  the  Konig 
manometric  capsule  with  a  rubber  membrane. 

Experiments  were  also  made  in  reference  to  the  question  of  cranio- 
tympanic  sound  transmission,  but,  although  in  themselves  interesting, 
they  seemed  to  have  failed  to  negative  the  idea  of  the  cranial  passage  of 
sound  waves  direct  to  the  internal  ear. 

A  vibrating  tuning-fork,  the  influence  of  which  upon  the  flame  when 
held  opposite  the  external  canal  had  been  noted,  was  placed  with  its 
stem  upon  the  skull  and  the  character  of  the  flame  effect  compared  with 
that  produced  when  the  external  ear  was  firmly  closed,  the  reaction  of 
the  flame,  in  the  latter  instance,  being  much  increased. 

That  the  term  craniotympanic,  as  referred  to  the  participation  of  the 
sound-transmitting  mechanism  of  the  middle  ear  in  conveyance  to  the 
labyrinth  of  tones  transmitted  to  the  cranial  bones  is  justifiable  was 
shown  by  another  experiment,  in  which,  the  vibrating  tuning-fork  having 
been  placed  upon  the  skull  at  the  point  previously  found  to  give  the 
greatest  flame  reaction,  quicksilver  or  melted  paraffin  was  poured 
mto  the  external  canal,  effectively  damping  the  movement  of  the  drum- 
head. Under  these  circumstances  the  craniotympanic  reaction  was 
entirely  wanting,  the  sensitive  flame  showing  no  movement  whatever. 
On  removal  of  the  quicksilver  or  paraffin  the  flame  immediately 
responded  to  the  tone  of  the  vibrating  tuning-fork. 
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Measurements  of  Relative  Humidity  in  Offices  and  Dwelling- 
houses  in  Winter. — ^An  interesting  proof  of  the  statement  that  the  air 
of  heated  iiouses  in  winter  surpasses  in  aridity  any  climate  in  the  world 
is  given  by  G.  A.  Loveland  {Engineering  News,  December  10,  1903, 
[).  925),  who  relates  that  in  consequence  of  the  evident  effect  of  dry  air 
on  the  furniture  in  the  United  States  Weather  Bureau  Office  in  I>incoln, 
Nebraska,  which  is  heated  by  steam  radiators,  a  consecutive  record  of 
the  relative  humidity  was  made  during  the  following  winter.    The  obser- 
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vations,  made  by  means  of  the  sling  psychrometer,  were  taken  usually 
twice  a  day,  but  sometimes  four  or  five  times,  and  occasionally  but 
once.  They  showed  that  during  the  whole  winter  the  air  was  exceedingly 
dry.  During  the  coldest  month,  February,  with  a  mean  temperature 
of  19.2°  F.  above  zero,  the  average  relative  humidity  of  the  office  air 
was  but  15.3  per  cent.  The  extreme  range  was  from  7  per  cent,  to 
25  per  cent.,  but  only  once  was  the  relative  humidity  higher  than  20  per 
cent.,  and  only  once  did  it  fall  below  10  per  cent.  In  December,  with  a 
mean  temperature  of  22.6°  F.,  the  average  relative  humidity  indoors 
was  18.6  per  cent.,  and  in  January,  which  was  the  warmest  month,  with 
a  mean  outdoor  temperature  of  26.8°  F.,  the  indoor  humidity  was 
21  per  cent.  The  office  temperature  during  the  three  months  averaged 
sligntly  below  70°  F.  The  mean  relative  humidity  outdoors  was  77.4 
per  cent,  in  December,  73.4  per  cent,  in  January,  77.9  per  cent,  in 
February,  and  76.2  per  cent,  for  the  three  months,  against  but  18.3  per 
cent,  indoors.  These  results  led  to  further  experimentation  in  a  double 
house,  the  two  halves  of  which  were  heated  by  furnaces  of  the  same 
size,  pattern,  and  make.  The  water-pan  of  each  furnace  had  a  capacity 
of  twenty  quarts.  In  one  house  the  amount  of  water  evaporated  was 
determined  each  day  at  noon  and  was  found  to  be  but  two  quarts;  in 
the  other  the  pan  was  left  empty  for  purposes  of  comparison.  It  was 
found  that  the  difference  in  relative  humidity  in  the  two  was  so  very 
slight  (about  1  per  cent.)  that  the  value  of  the  water-pan  was  not  estab- 
lished. After  seventeen  days'  observation  the  amount  evaporated 
daily  was  increased  to  five  and  nine-tenths  quarts  by  placing  pans  of 
water  in  each  of  the  registers  of  one  house.  This  resulted  in  increasing 
the  relative  humidity  of  that  house  2.4  per  cent,  over  that  of  the  other. 
Additional  pans  were  then  placed  in  the  cold-air  box,  whereby  the 
amount  of  water  evaporated  daily  was  increased  to  ten  quarts,  but 
even  then  the  difference  in  humidity  was  but  2.2  per  cent.  Taking  into 
account  the  probable  rate  of  natural  ventilation,  it  was  reckoned  that 
it  would  require  from  seventy  to  one  hundred  and  fifty  q[uarts  of  water, 
or  possibly  more,  per  day  to  maintain  the  relative  humidity  as  high  as 
it  was  outside,  the  difference  between  inside  and  outside  temperatures 
being  from  35°  to  50°  F.,  as  is  the  case  in  winter  in  Nebraska.  In 
the  first  period  of  the  experiment  the  outside  and  inside  relative  humid- 
ities were,  respectively,  68.2  per  cent,  and  36.2  per  cent.;  in  the  second 
they  were  73.8  per  cent,  and  35.8  per  cent.;  and  in  the  third,  66.8  per 
cent,  and  29.1  per  cent.  The  average  outside  and  inside  temperatures 
during  the  three  periods  were  39.4°  F.  and  72.1°  F.,  39.3°  F.  and  70°  F., 
and  33.3°  F.  and  69.9°  F. 

(By  means  of  the  "humidifier,"  which  presents  to  the  hot  air  issuing 
from  a  register  a  surface  of  wicking  kept  saturated  with  water,  the 
relative  humidity  of  the  air  of  a  room  can  be  maintained  at  over  50  per 
cent.,  according  to  Dr.  H.  J.  Barnes,  of  Boston,  who  brought  it  to  public 
notice.  In  a  large  office  building  in  Boston  the  air  is  maintained  at 
about  50  per  cent,  relative  humidity  by  means  of  steam  injected  into 
the  hot  air  in  the  stock-room,  from  which  the  air  is  distributed  to  the 
various  rooms.  The  amount  of  water  thus  vaporized  in  a  ten-hour 
workday  is  no  less  than  675  gallons. — C.  H.) 

Shellfish  and  Typhoid  Fever.— It  is  the  belief  of  Dr.  J.  T.  C.  Nash 
(Journal  of  State  Medicine,  December,  1903,  p.  70)  that  sewage-con- 
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taminated  shellfish  have  played  a  very  large  if  not  a  leading  part  in  the 
general  incidence  of  tj^jhoid  fever  in  England.    Prior  to  the  advance 
in  sanitary  administration,  the  chief  factors  in  the  incidence  of  the 
disease  were  undoubtedly  polluted  water  and  infected  milk,  but  to-day 
these  sources  have  been  so  attacked  that,  as  compared  with  fifty  years 
ago,  the  relative  amount  of  typhoid  has  diminished  considerably.    Yet 
during  the  past  ten  years  no  improvement,  but,  on  the  contrary,  a 
tendency  to  increase,  has  been  observed,  in  spite  of  all  sanitary  effort. 
No  notable  instance  of  epidemic  water-borne  t}'phoid  has  been  observed 
since  the  Maidstone  and  Worthing  outbreaks,  and  milk-borne  typhoid 
has  been  more  uncommon;  but  yet  there  appears  to  be  an  apparently 
irreducible  minimum  of  t\T)hoid,  with  an  actual  slight  increase  in  preva- 
lence.   The  reason  for  this  is,  in  his  opinion,  that  sufficient  attention 
has  not  been  given  to  the  consideration  of  cleanliness  of  other  foods 
than  milk,  for  otherwise,  the  mouth  being  the  portal  of  infection, 
locaUties  provided  with  pure  water  would  not  have  an  undue  amount 
of  the  disease.    An  infected  water-supply  causes  a  widespread  epidemic; 
an  infected  milk-supply  produces  the  disease  among  the  customers  of 
the  particular  dairies  involved;  but  when  an  outbreak  occurs  where 
both  the  water  and  the  milk  are  above  suspicion,  there  must  be  some 
other  common  source.    Polluted  soil  may  be  expected  to  act  as  a  vehicle 
of  infection  only  by  the  surface  soil  becoming  pulverized  and  blown 
about  by  the  wind,  so  that  it  is  deposited  on  articles  of  food  or  directly 
in  the  open  mouth;  but  surface  soil,  owing  to  the  action  of  direct  sun- 
light, dryness,  and  the  ordinary  soil  bacteria,  is  not  a  favorable  habitat 
for  the  typhoid  organism,  which,  however,  finds  more  favorable  condi- 
tions in  the  deeper  layers,  where  there  are  fewer  saprophvtes,  more 
moisture,  and  less  light.    Yet  it  must  be  admitted  that  aerial  infection 
from  polluted  surface  soil  is  an  occasional  factor.    On  the  other  hand, 
contaminated  foods  are  obvious  and  most  probable  sources  of  infec- 
tion, especially  in  the  case  of  those  which  are  obtained  in  polluted  water, 
such  as  shellfish,  water-cress,  etc.    He  beUeves  that  a  very  considerable 
proportion  of  cases  of  typhoid  in  England  is  due  to  sewage-contaminated 
shellfish,  and  in  substantiation  he  asserts  that  out  of  105  cases  noticed 
in  his  district  in  1902,  he  traced  some  connection  with  shellfish  in  at  least 
82.    He  cites  the  fact  that  at  a  well-known  seaside  resort  (presumably 
Brighton)  about  30  per  cent,  of  the  cases  of  typhoid  that  have  occurrea 
for  some  years  past  have  been  attributed  to  this  cause,  and  that  at 
another,  where  the  disease  was  unduly  prevalent  in  1898  and  1899  and 
was  attributed  to  polluted  mussels,  the  stopping  of  the  sale  of  the 
mussels  the  next  year  was  followed  by  a  marked  diminution  in  the 
number  of  cases  reported.    Owing  to  the  bringing  about  of  diminished 
consumption  of  shellfish,  on  the  one  hand,  and  of  better  methods  of 
laying' and  cooking  and  of  greater  care  in  obtaining  supplies  from  purer 
layings,  on  the  other,  a  very  decided  diminution  in  the  incidence  of  the 
disease  has  occurred  in  his  own  district.    By  careful  inquiry,  he  esti- 
mates that  rather  less  than  more  than  5  per  cent,  of  the  population  of 
that  district  are  eaters  of   shellfish;  and  working  out  for  typhoid  fever 
the  standard  ratios  during  1902  per  thousand  persons  in  eacn  section  of 
the  population,  he  calculates  that  for  the  entire  population  the  attack- 
rate  was  3.28  per  thousand;  for  the  shellfish-eating  section,  reckoned 
as  5  per  cent,  of  the  population,  it  was  51.25;  and  for  the   remainder, 
only  0.75.    Among  tne  shellfish  vendors  and  their  employes,  he  cal- 
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culates  the  attack-rate  at  no  less  than  160  per  thousand.  Further- 
more, the  seasonal  incidence  of  typhoid  fever  in  the  country  gener- 
ally is  at  its  lowest  in  May  and  June,  which  months  are  the  close 
season  for  English  and  French  oysters.  During  these  months,  also, 
cockles  and  mussels  are  not  in  their  prime,  and  hence  are  less  eaten 
than  at  other  times.  In  addition  to  necessary  legislation  concerning 
supervision  of  all  shellfish  layings  and  cultivation  beds,  he  recom- 
mends for  the  diminution  of  the  apparently  irreducible  minimum 
of  typhoid  fever  the  avoidance  of  all  contact  with  shellfish,  except  such 
as  are  beyond  suspicion  of  sewage  pollution,  the  avoidance  of  uncooked 
vegetables  which  have  been  subjected  to  manurial  pollution,  the  early 
removal  to  hospital  of  all  cases  of  the  disease,  careful  and  constant 
attention  to  effective  disposal  of  sewage  and  all  forms  of  refuse,  and 
general  cleanliness  of  all  food  supplies,  especially  shellfish  and  water- 
cress. 

According  to  an  editorial  in  the  Journal  of  the  American  Medical 
Association  of  January  23,  1904,  a  careful  investigation  by  the  Health 
Board  of  Orange,  N.  J.,  of  a  recent  increased  prevalence  of  typhoid 
fever,  exonerated  the  water-supply  of  the  city  as  the  cause  thereof,  and 
led  to  the  conclusion  that  the  outbreak  was  due  to  the  consumption  of 
oysters  procured  from  infected  beds- 
Concerning  Yellow  Fever. — Dr.  L.  O.  Howard  (Supplement  to 
Public  Health  Reports,  November  13,  1903)  observes  that,  although 
the  actual  localities  in  which  the  stegomyia  fasciata  has  been  found  are 
comparatively  small  in  number,  both  in  the  United  States  and  in  other 
parts  of  the  world,  we  have  sufficient  facts  on  which  to  base  a  sound 
generalization,  both  as  to  probable  actual  occurrence  and  as  to  the 
regions  in  which  the  species  will  readily  establish  if  once  introduced. 
All  the  occurrence  within  the  United  States,  except  at  Nashville,  fall 
within  the  limits  of  what  are  known  as  the  tropical  and  low^er  austral 
zones,  which  include  practically  all  the  southern  United  States  which 
border  on  the  Atlantic  Ocean  and  the  Gulf  of  Mexico,  with  the  exception 
of  those  portions  of  Virginia,  North  Carolina,  South  Carolina,  Georgia, 
and  Alabama  which  constitute  practically  the  foothills  of  the  Appala- 
chian chain,  namely.  Western  Virginia  and  North  Carolina,  the  extreme 
northwestern  corner  of  South  Carolina,  the  northern  part  of  Georgia, 
and  the  extreme  northeastern  corner  of  Alabama.  The  lower  austral 
zone  includes  also  the  western  half  of  Tennessee,  the  western  corner  of 
Kentucky,  the  extreme  southern  tip  of  Illinois,  the  southeastern  corner 
of  Missouri,  all  of  Arkansas  except  the  northern  portion,  the  southern 
portion  of  Indian  Territory,  Southern  Arizona,  some  of  Northern 
Arizona,  and  southern  strips  in  Utah,  Nevada,  and  California.  In  the 
greater  part  of  this  territory  and  where  the  climate  is  not  too  dry,  the 
stegomyia  fasciata  probably  exists;  and  in  all  the  rest  of  this  territory 
where  the  climate  is  not  too  dry,  it  will  undoubtedly  flourish  if  once 
introduced.  We  may  expect  to  find  it  everywhere  in  the  moist  tropical 
zone,  or,  at  all  events,  when  introduced  at  any  point  within  the  low, 
moist  tropics,  it  may  be  expected  to  establish  itseli.  It  is  noted  that  the 
geographical  distribution  of  the  yellow  fever  mosquito  corresponds 
rather  well  with  that  of  the  Texas  cattle  tick. 

The  French  Yellow  Fever  Commission,   composed  of  Marchoux, 
Salimbeni,  and  Simond,  which  has  pursued  the  study  of  yellow  fever  at 
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Rio  de  Janeiro  for  more  than  a  year,  reports  (Annales  dc  rinstifiit 
Pasteur,  .November,  1903)  that  all  the  conclusions  of  Reed  and  his 
associates  have  been  confirmed  in  every  particular.  Otherwise,  its 
work  has  been  unproductive.  Dr.  G.  Saxarelli  (//  Polidimco, 
November  21,  1903),  however,  still  opposes  the  idea  that  stegomyia  is 
a  necessary  factor  in  spreading  yellow  fever,  and  asserts  anew  the 
importance  of  the  part  played  by  B.  icieroides. 

In  a  communication  to  Surgeon-General  Walter  Wyman  {Public 
Health  Reports,  January  15,  1904),  under  date  of  December  18,  1903, 
the  members  of  Working  Party  No.  2,  Dr.  M.  J.  Rosenau,  chairman, 
report  that  from  their  studies  at  Vera  Cruz,  Mexico,  during  the  summer 
of  1903,  they  are  unable  to  corroborate  all  the  findings  of  Working  Party 
No.  1,  having  found  phases  of  the  organism  viyxocoecidium  stegamyiw 
in  normal  mosquitoes. 

The  fact  that  it  has  been  proved  beyond  doubt  that  the  female 
stegomyia  fa^eiata  serves  as  an  intermediate  host  and  conveys  the  poison 
of  yellow  fever  to  non-immunes  has  led  the  Louisiana  State  Board  of 
Health  to  promulgate  the  following  recommendations  {Public  Health 
Reports,  February  5,  1904):  1.  The  patient  shall  be  put  under  a  bar 
and  the  room  properly  screened,  and  all  mosquitoes  destroyed.  2.  The 
house  shall  at  once  be  closed  and  fumigated  with  p\Tethrum  powder, 
4  ounces  to  1000  cubic  feet.  Intoxicated  mosquitoes  must  be  swept  up 
and  burned.  In  case  house  is  not  occupied,  sulphur  should  be  used, 
7  pounds  to  room,  etc.  Fumigation  must  be  repeated  every  fourth  day 
for  three  or  four  times.  C«)mmence  all  over  with  every  new  case  of 
fever.  3.  Every  house  or  outhouse  shall  be  so  fumigated  for  a  di.stance 
of  100  yards  in  every  direction  from  the  infected  house.  Fumigation 
repeated  every  fourth  day  for  three  or  four  times.  4.  Great  care  to  be 
exercised  to  prevent  new  mosquitoes  from  entering  the  infected  room. 
When  they  do  so,  they  must  be  killed  and  burned.  5.  All  cisterns  in 
infected  area  must  be  screened  or  coal-oiled.  6.  All  vessels  containing 
water  must  be  emptied;  pools  and  ditches  drained  and  coal-oiled.  7. 
All  drains,  sinks,  and  privies  are  to  be  liberally  sprinkled  with  coal-oil 
every  third  day  for  a  period  of  eighteen  days.  Repeat  after  ev.ery  new 
ease. 
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A  Note  on  Experimental  Arterial  Atheroma  — Attempts  have  been 
made  by  several  investigators  to  produce  atheroma  of  the  aorta  in 
animals  by  intravenous  mjections  of  bacteria  or  bacterial  toxins.  In 
some  cases  the  aorta  was  previou.sly  injured.    Crocq  has  reported  nega- 
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tiye  results,  while  Th€r^se  and  Pernice  were  only  able  to  produce  very 
slight  microscopic  lesions  in  the  wall  of  the  aorta.  Boinet  and  Romary 
have  described  small,  raised  areas  in  the  aorta,  which,  on  microscopic 
examination,  had  the  characters  of  gelatiniform  plaques.  They  believed 
these  areas  were  the  result  of  bacterial  infection  of  the  arterial  wall. 
Josu6  has  observed  the  formation  of  true  calcareous  plates  after  repeated 
injections  of  adrenalin.  Gilbert  and  Lion  (Arch,  de  med.  exj).  et 
d'anat.  path.,  1904,  T.  xvi.  p.  73)  describe  lesions  in  the  aorta  which 
they  found  in  two  rabbits  after  repeated  intravenous  inoculations  of  both 
living  and  killed  cultures  of  a  paracolon  bacillus.  In  these  experiments 
the  artery  did  not  receive  any  previous  injury.  One  animal  was  allowed 
to  live  six  months,  the  other  ten  months,  after  the  primary  inoculation. 
The  middle  coat  of  the  aorta  was  the  one  affected,  and  the  lesion  con- 
sisted in  a  sclerocalcareous  transformation.  In  another  series  of  experi- 
ments the  aorta  was  injured,  and  later  cultures  of  typhoid  bacilli  were 
inoculated  intravenously.  After  a  few  days  the  animals  were  killed. 
An  acute  aortitis  was  found  at  the  site  of  trauma.  The  authors  conclude 
that  it  is  possible  to  produce  atheroma  of  the  aorta  and  acute  aortitis 
in  animals  by  intravenous  inoculations  of  bacteria  and  bacterial  toxins. 
This  may  take  place  with  or  without  previous  injury  to  the  arterial  wall. 

Scarlet  Fever,  Protozoan-like  Bodies  Found  in  Four  Cases.^ 
Mallory  (Journal  of  Medical  Research,  1903,  vol.  x.  p.  483)  has  found 
in  four  cases  of  scarlet  fever  certain  bodies  which  in  their  morphology 
strongly  suggest  that  they  may  be  various  stages  in  the  developmental 
cycle  of  a  protozoan.  They  occur  in  and  between  the  epithelial  cells  of 
the  epidermis  and  free  in  the  superficial  lymph  vessels  and  spaces  of 
the  corium.  The  great  majority  of  the  bodies  vary  from  2  to  7  microns 
in  diameter,  and  stain  delicately  but  sharply  with  methylene  blue.  They 
form  a  series  of  bodies,  including  the  formation  of  definite  rosettes  with 
numerous  segments,  which  are  closely  analogous  to  the  series  seen  in 
the  asexual  development  (schizogonia)  of  the  malarial  parasite,  but,  in 
addition,  there  are  certain  coarsely  reticulated  forms  which  may  repre- 
sent stages  in  sporogonia,  or  be  due  to  degeneration  of  other  forms.  The 
bodies  were  not  found  in  the  blood,  lymph  nodes,  or  any  of  the  internal 
organs.  The  possibility  of  these  bodies  being  artefacts  or  degenerations 
can  be  effectually  excluded.  If  they  are  protozoa  they  must  have  some 
causal  relation  to  scarlet  fever,  for  were  they  normal  or  occasional  inhab- 
itants of  the  skin,  their  presence  could  hardly  have  been  overlooked  in 
i  he  extensive  work  which  has  been  done  on  the  skin.  Though  the  author 
believes  that  these  bodies  are  protozoa  and  have  an  etiological  relation- 
ship to  scarlet  fever,  he  does  not  claim  that  such  a  relationship  has  been 
absolutely  proven.  He  proposes  the  name  of  "cyclaster  scarlatinalis " 
for  the  organism. 

Tuberculosis  of  the  Tonsils  in  Children. — The  belief  has  steadily  been 
gaining  ground  that  the  tonsils  are  one  of  the  most  important  channels 
by  which  the  tubercle  bacillus  enters  the  system  during  childhood.  A 
comparatively  large  number  of  cases  in  which  tubercle  bacilli  or  tuber- 
cles could  be  demonstrated  in  the  tonsils  of  adults  have  been  recorded, 
but  only  a  few  observers,  especially  Friedmann  and  Latham,  have  con- 
fined their  attention  to  the  study  of  the  tonsils  in  children.  Kingsford 
{Lancet,  1904,  vol.  i.  p.  89)  has  examined   the  tonsils  of   seventeen 
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children  under  five  years  of  age,  which  at  autopsy  showed  tuberculous 
lesions  in  various  parts  of  the  body.  Tuberculosis  of  the  tonsils  could 
be  demonstrated  microscopically  in  seven  of  these  cases,  but  in  only  one 
was  there  any  evidence  that  the  tonsillar  infection  was  primary.  In  the 
other  cases  the  infection  probably  took  place  by  means  of  the  blood 
stream  or  expectorated  sputum.  The  author  concludes  that  though 
tuberculosis  of  the  tonsils  is  fairly  common,  the  process  is  rarely  primary 
in  the  tonsils.  If  the  tonsils  are  tuberculous  the  cervical  glancfc  are  also 
affected,  but  it  may  happen  that  the  infection  enters  the  body  through 
the  tonsils  and  reaches  the  cervical  glands  without  leaving  a  demon- 
strable lesion  in  the  tonsils  themselves. 


The  Pathological  Anatomy  of  "Paratyphoid  Fever:"  Beport  of 
a  Fatal  Case  with  Bacteriological  Findings. — Wells  and  Scott 
(Journal  of  Infectious  Diseases,  1904,  vol.  i.  p.  72)  have  collected  the 
pathological  and  bacteriological  reports  of  four  fatal  cases  of  paratyphoid 
fever.  They  describe  in  detail  the  history,  bacteriology,  and  patholog- 
ical findings  of  a  fifth  case.  The  case  was  one  simulating  t}'phoid  fever, 
but  giving  negative  Widal  reactions  throughout  the  course.  The  spleen 
was  palpable,  rose  spots  were  present  over  the  abdomen,  and  twice 
blood  was  passed  in  tne  stools.  There  was  absence  of  depression,  little 
or  no  delirium,  and  a  relatively  high  pulse  rate.  At  autopsy  the  general 
pathological  picture  was  that  of  an  acute  infection.  In  the  ileum,  a  short 
distance  above  the  ileocecal  valve,  an  extensive  ragged  ulceration  was 
found;  the  ulcers  bore  no  relation  to  the  lymphatic  apparatus  and 
appeared  entirely  dissimilar  to  the  ulceration  of  t\'phoid  fever,  inasmuch 
as  they  were  quite  superficial  and  showed  lack  of  infiltration.  They 
resembled  much  more  the  ulcers  of  dysentery.  There  was  no  swelling 
either  of  the  mesenteric  or  retroperitoneal  lymph  nodes.  In  sections  the 
ulcers  in  the  ileum  looked  entirely  different  from  tj'phoid  ulcers,  par- 
ticularly in  the  absence  of  infiltration  and  hyperplasia  of  the  l^Tnphoid 
follicles.  The  mesenteric  lymph  glands  also  showed  total  absence  of 
congestion  or  Ijonphoid  swelling  of  the  lymph  follicles  and  sinuses.  A 
few  foci  of  necrosis  were  seen  in  the  liver.  They  were  noticeable  for 
their  lack  of  endothehal  cells.  The  spleen  showed  congestion  with  the 
presence  of  large  endothelial  cells  containing  golden-brown  pigment. 
Cultures  from  the  spleen  and  kidney  gave  a  pure  growth  of  paratyphoid 
bacilli.  With  the  serum  of  a  rabbit  immunized  against  Buxton's  para- 
typhoid bacillus,  they  agglutinated  in  dilutions  of  1 :  40,000.  The  serum 
did  not  react  toward  typhoid  or  colon  bacilli.  The  authors  conclude 
that  paratvphoid  infections  are  accompanied  by  changes  quite  different 
from  those  of  typhoid  fever.  The  intestinal  lesions  are  variable,  and 
there  is  little  anatomically  to  differentiate  this  type  of  infections  from 
other  septicaemias. 


Influence  of  Splenectomy  on  the  Leukocytes  of  the  Blood  of  the 
Dog. — Nicolas  and 'Du-Moulix  (Jour,  de  vhys.  et  de  path,  gen.,  1903, 
T.  V.  p.  1073)  conclude,  from  a  study  of  the  olood  in  two  splenectomized 
dogs,  that  after  splenectomy  there  is  an  increase  in  the  number  of  white 
blood  cells,  and  tnat  this  increase  persists  for  some  time  after  the  opera- 
tion, but  eventually,  perhaps  after  months,  returns  to  the  normal.  There 
is  an  immediate  diminution  in  the  number  of  leukocytes,  followed  by  a 
transient  elevation  of  these  cells.    This  finally  gives  place  to  a  marked 
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and  persistent  decrease  in  the  relative  number  of  lymphocytes.  The 
authors  believe  that  this  observation  is  important,  inasmuch  as  it  sug- 
gests that  the  spleen  plays  some  part  in  the  genesis  of  the  lymphocytes. 
The  polymorphonuclear  leukocytes  show  a  slight  variation  and  are 
usually  relatively  increased.  A  marked  eosinophilia  occurred  in  one  of 
the  two  dogs. 

Changes  in  the  Power  of  Absorption  of  the  Animal  Peritoneum 
Brought  about  by  Intraperitoneal  Injections  of  Adrenalin. — It  is  well 
known  that  the  application  of  adrenalin  to  mucous  surfaces  causes 
ansemia,  owing  to  the  contraction  of  the  capillaries.  Exner  (Zeit- 
schrift  fiir  Heilkunde,  1903,  Bd.  xxiv.  p.  302),  applying  this  principle 
to  serous  surfaces,  experimented  with  adrenalin  to  study  its  effect  when, 
injected  intraperitoneally,  upon  the  absorbing  power  of  the  peritoneum. 
Guinea-pigs  and  rabbits  received  intraperitoneal  injections  of  adrenalin. 
Subsequently,  when  strychnine,  potassium  cyanide,  physostigmine,  and 
indigo  were  given  into  the  peritoneum,  the  onset  of  toxic  symptoms  from 
these  drugs  or  their  absorption  was  much  delayed  over  the  control 
animals.  With  potassium  iodide,  the  time  required  for  its  appearance 
in  the  urine  was  the  same  in  normal  animals  and  animals  which  had 
received  adrenalin  intraperitoneally.  To  determine  whether  the  adren- 
alin injections  affected  the  absorption  through  the  bloodvessels  or 
lymphatics,  a  fine  emulsion  of  paraffin  in  gum  arabic  was  used.  The 
absorption  of  this  substance  was  much  retarded  by  previous  intraperi- 
toneal injections  of  adrenalin.  By  staining  the  diaphragm  with  silver 
nitrate,  the  structures  described  as  stomata  appeared  less  numerous  in 
the  adrenalin  animals  than  in  the  normal  animals.  It  was,  therefore, 
thought  that  absorption  through  the  lymphatics  alone  was  retarded  by 
adrenalin.  Adrenalin  injections  had  a  very  marked  retarding  effect 
upon  the  extension  of  bacteria  from  the  peritoneum  into  the  circulating 
blood. 

From  the  results  of  these  experiments,  the  author  suggests  that  in 
operations  for  peritonitis  a  very  material  benefit  might  be  derived  by 
previovisly  injecting  adrenalin  into  the  peritoneal  cavity.  By  this  pro- 
cedure it  is  possible  that  the  absorption  of  bacterial  toxins  from  the 
peritoneum  might  be  lessened  during  the  manipulation  of  the  intestines 
at  operation. 
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The  possibility  of  mistaking  these  visceral  crises  for  appendicitis 
or  intussusception  or  obstruction  of  the  bowel,  and  handing  the 
patient  over  to  the  surgeon  for  operation,  is  by  no  means  remote. 
In  Case  II.  of  my  series^  one  attack  was  unilateral,  and  of  such 
severity  that  the  physician  who  was  called  in,  knowing  nothing  of  the 
previous  history  of  the  case,  diagnosed  renal  colic.  In  Case  XX. 
the  child  was  admitted  to  the  surgical  wards  supposed  to  have 
appendicitis.  Fortunately  the  skin  rash  was  noticed,  the  pain 
subsided,  and  he  was  transferred  to  the  medical  wards.  The  asso- 
ciation of  the  colic  with  the  passage  of  blood  per  rectum  may, 
of  course,  lead  to  the  diagnosis  of  intussusception.  In  the  January 
number  of  the  British  Journal  of  Children's  Diseases,  vol.  i..  No.  1, 
Dr.  G.  A.  Sutherland  reports  the  case  of  a  boy,  aged  five  years, 
who,  eight  days  before  admission,  had  been  seized  with  severe 
abdominal  y^ain  and  vomiting.  After  continuing  intermittently 
for  four  days  tlic  attack  passed  off,  but  recurred  two  days  later  in  a 
more  persistent  manner.  The  day  before  admission  the  motions 
were  blood-stained.  The  lx)y  looked  very  ill;  the  abdomen  was 
•  listended,  and  he  had  recurring  attacks  of  severe  colic.  The  temper- 
ature was  normal.  The  next  day  the  alxlomen  was  more  distended 
and  palpation  was  impossible.  It  was  decided  that  the  symptoms 
indicated  obstruction  from   intussusception.     The  abdomen   was 
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opened  and  the  sigmoid  flexure  was  found  much  distended;  "on 
going  over  the  small  intestine  a  part  of  the  bowel  about  five  inches 
long  was  found,  which  was  dark  in  color,  evidently  from  extrava- 
sated  blood,  and  with  thickened  walls,"  There  were  no  other 
hemorrhages  visible.  The  boy  reacted  well  from  the  operation, 
and  for  the  next  five  days  he  had  only  occasional  pains.  He  then 
for  the  first  time  had  a  skin  eruption,  with  albumin  in  the  urine, 
and  the  diagnosis  was  cleared  up. 

In  a  second  case  reported  by  Dr.  Sutherland,  a  girl,  aged  seven 
years,  was  admitted  to  hospital  with  Henoch's  purpura.  She  had 
a  prolonged  illness  with  the  usual  attacks  of  abdominal  pain, 
vomiting  of  blood,  melsena,  albuminuria,  and  haematuria.  She 
gradually  recovered,  and  three  months  later  was  readmitted  with 
a  recurrence  of  all  the  symptoms.  The  pain  was  more  severe, 
referred  to  the  umbilicus,  spasmodic  and  colicky  in  character. 
There  were  hemorrhages  similar  to  the  previous  attack.  She  died 
in  a  general  convulsive  seizure.  The  temperature  was  104°  F. 
There  was  acute  general  peritonitis  and  intussusception  of  the 
caecum  and  part  of  the  ileum  into  the  colon.  The  involved  portions 
of  the  intestine  were  black  and  hemorrhagic  and  gangrenous.  As 
Dr.  Sutherland  rightly  surmises,  the  fatal  attack  was  induced  by 
hemorrhage  into  the  wall  of  the  colon,  leading  to  paralysis  of  the 
affected  part  and  to  increased  muscular  contraction,  with  colic, 
in  the  adjoining  part  of  the  bowel.  As  a  result  of  these  strong 
muscular  contractions  the  sound  part  of  the  intestine  became 
invaginated  into  the  paralyzed  and  hemorrhagic  portion. 

In  the  same  journal  there  is  reported  by  Mr.  Harold  Burrows  a 
case  in  which  laparotomy  was  performed.  A  boy,  aged  eleven 
years,  was  admitted  to  the  Bolingbroke  Hospital  July  6th  with  a 
diagnosis  of  obstruction  from  intussusception.  After  feeling  out-of- 
sorts  for  ten  days,  on  the  morning  of  the  sixth  he  was  seized  with 
violent  pain  in  the  abdomen  and  vomiting,  and  shortly  afterward 
passed  blood,  the  vomitus  being  dark  brown,  with  a  fecal  odor. 
There  was  general  tenderness  of  the  abdomen;  no  distention;  no 
lump.  The  abdominal  muscles  were  held  rigid.  The  patient  was 
examined  under  an  anaesthetic,  and  it  was  decided  to  operate.  A 
few  inches  from  the  ileocsecal  valve  the  ileum  showed  small  pete- 
chial hemorrhages  and  some  irregular  patches  of  congestion.  The 
peritoneum  over  these  parts  was  sticky  and  had  lost  its  gloss.  On 
the  following  day  the  patient  was  free  from  pain,  but  it  was  then 
noticed  that  there  was  a  skin  eruption.  From  the  history  the  boy 
had  had  on  June  26th,  eleven  days  before  admission,  some  arthritis 
and  a  skin  rash. 

The  following  case,  at  present  in  my  wards,  is  a  further  illustration 
of  the  surgical  importance  of  this  group  of  cases. 

Lena  F.,  aged  seventeen  years,  admitted  for  the  first  time  Decem- 
ber 1,  1903.    The  patient  was  seen  by  Dr.  McCrae  in  consultation 
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with  her  attending  physician.  She  was  in  bed,  rolUng  about  with 
the  pain,  and  at  times  assumed  very  curious  positions,  getting  in 
the  knee-elbow  position  and  crouching  and  bending,  very  rarely 
staying  very  long  in  any  one  place.  The  pain  was  e\ddently  of 
great  severity,  paroxj-smal  in  character.  Examination  of  the  abdo- 
men was  negative.  There  was  no  tenderness  anywhere  on  pressure; 
no  resistance.  The  knee-joints  were  shghtly  swollen  and  quite 
tender.  There  was  no  skin  eruption;  no  fever.  She  had  had  large 
doses  of  morphine  hypodermically,  which  only  relieved  the  pain  for 
a  short  time.  The  association  of  the  arthritis  made  Dr.  McCrae 
suspicious  of  the  form  of  abdominal  colic  associated  with  skin  lesions 
and  nephritis.  She  was  removed  to  the  hospital  with  some  diffi- 
culty. 

The  history  obtained  was  as  follows: 

She  had  been  a  healthy  girl.  The  family  history  was  excellent 
except  that  the  mother  was  very  neurotic.  There  was  no  rheuma- 
tism in  the  family.  She  had  been  very  well  as  a  child  and  had 
grown  and  thriven.  Six  months  before  admission  she  had  her  first 
attack  of  pain  in  the  abdomen,  which  every  week  or  two  had 
recurred  and  had  been  very  severe.  The  attack  was  usually  asso- 
ciated with  vomiting.  It  had  no  relation  to  food,  never  associated 
with  jaundice;  no  chills.  The  bowels  were  obstinately  constipated. 
The  attacks  recurred  with  great  severity,  and  on  August  3d  an 
exploratory  operation  was  made  at  the  City  Hospital — ^an  incision 
in  the  upper  part  of  the  abdomen.  The  gall-bladder  was  found  to 
be  clear  and  there  was  no  sign  of  gastric  ulcer;  no  appendicitis. 
Three  weeks  after  the  operation  the  attacks  recurred,  and  she  has 
had  a  number  of  very  severe  paroxysms.  On  admission  she  was  a 
healthy-looking,  well-nourished  girl.  The  abdomen  was  not  dis- 
tended; no  special  tension;  palpation  could  be  made  readily  in  all 
regions  and  was  negative.  Examination  of  the  thoracic  organs  was 
negative.  The  knee-joints  were  a  little  swollen  and  tender,  not  red. 
Examination  of  the  gastric  juice  on  two  occasions  showed  nothing 
special.  The  stools  were  searched  carefully  without  finding  anything 
abnormal.  For  the  first  few  days  after  admission  she  had  attacks 
of  pain  lasting  from  one  and  a  half  to  two  minutes,  colic-like  in 
character,  readily  controlled  with  codeine.  She  vomited  on  Decem- 
ber 1st.  There  was  no  special  change  in  the  leukocytes.  The  count 
on  admission  was  normal;  ( oatjulation  time  three  minutes.  On 
December  5th  she  had. slight  bleeding  from  the  nose.  On  the  6th 
there  was  a  trace  of  albumin  in  the  urine,  which  f)ersisted,  and 
toward  the  close  of  her  stay  in  the  hospital  there  \v(  ic  a  tVw  hyaline 
casts.  There  was  no  skin  rash.  The  knee  condition  rapidly  disap 
peared.    She  was  discharged  December  15th,  very  much  improved. 

She  was  readmitted  January  28,  1904.  She  had  been  verv  miicli 
I'ctter,  but  she  had  had  slight  attacks.  On  January  25th  the  colic 
became   very  severe   and    slie   liad    much   nausea.     She   had   had 
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recurring  attacks  of  bleeding  from  the  nose,  and  once,  she  said, 
bleeding  from  the  gums.  There  had  been  no  skin  eruption.  The 
knee-joints  became  swollen  and  painful  shortly  after  admission. 
The  leukocytes  were  12,500.  The  urine  on  the  29th  (catheterized 
specimen)  was  smoky,  and  contained  albumin  in  small  amount,  a 
few  red  corpuscles,  and  numerous  hyaline  casts.  She  remained  in 
the  hospital  for  nine  days;  the  pains  lessened,  and  she  improved  in 
her  general  condition. 

The  practical  lessons  to  be  drawn  from  these  three  cases  in  which 
laparotomy  was  performed  are:  first,  that  in  children  with  colic  the 
greatest  care  should  be  taken  to  get  a  full  history,  which  may  bring 
out  the  fact  of  previous  attacks,  either  of  skin  lesions,  of  arthritis, 
or  of  intestinal  crises;  and  secondly,  to  make  the  most  careful 
inspection  of  the  skin  for  angioneurotic  oedema,  purpura,  or  ery- 
thema. It  is  also  to  be  borne  in  mind  that  recurring  colic  may  be 
for  many  years  the  sole  feature  of  this  remarkable  disease,  as  in 
Cases  XVII.  and  XXVII.  of  my  series,  in  which  the  obscurity  of 
the  attacks  of  colic  was  not  cleared  up  until  the  final  appearance 
of  skin  lesions.  In  the  case  here  reported  the  intestinal  crises,  in 
combination  with  arthritis  and  the  renal  features,  leave  no  doubt 
as  to  the  diagnosis.  In  her  next  attack  there  may  be  purpura  or 
angioneurotic  oedema,  or  an  acute  nephritis  may  occur  alone.  The 
colic  is  the  most  constant  of  the  visceral  manifestations,  occurring 
in  twenty-five  of  the  twenty-nine  cases  in  my  series.  So  far  as  I 
know,  it  is  never  dangerous.  In  no  case  recorded  has  death  resulted, 
I  believe,  from  intestinal  causes.  The  examination  in  the  cases  of 
Dr.  Sutherland  and  Mr.  Barrows  confirms  the  view  that  the  colic 
is  due  to  infiltration  of  the  intestinal  wall  with  blood  and  serum. 


CHANGES   IN   THE   INTERCOSTAL   MUSCLES    AND   THE 

DIAPHRAGM  IN  INFECTIVE  PROCESSES  INVOLVING 

THE  LUNG  AND  PLEURA.^ 

By  W.  M.  L.  Coplin,  M.D., 

PROFESSOR    OF    PATHOLOGY,    JEFFKRSON    MEDICAL    COLLEGE,    PHILADELPHIA. 

(From  the  Laboratories  of  the  Jefferson  Medical  College  Hospital.) 

So  far  as  the  writer  is  aware,  no  important  study  has  been  under- 
taken of  the  relation,  if  any,  existing  between  the  intercostal  muscles 
and  inflammations  of  the  lung  and  pleura,  or  of  either  alone.  'An 
examination  of  the  most  important  text-books  on  medicine  and 
pathology  discloses  no  reference  to  characteristic  anatomical  changes 
in  the  intercostal  muscles  or  nerves  in  any  of  the  conditions  under 
consideration. 

1  Read  before  the  Pathological  Society  of  Philadelphia,  January  28, 1904. 
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Aufrec'ht/  iu  a  most  exhaustive  article  on  pneumonia,  notes  the 
occurrence  of  severe  intercostal  pain  and  pain  in  the  abdominal 
muscles,  both  of  which  are  attributed  to  the  cough,  and  this  seems 
to  be  the  view  held  by  other  observers.  It  is  reasonable  to  assume 
that  the  cough  induces  muscular  soreness,  comparable  to  the  sore- 
ness resulting  from  any  other  form  of  muscle  fatigue,  but,  in  some 
cases  at  least,  muscle  pain  and  tenderness  may  depend  upon  demon- 
strable lesions  in  the  affected  tissues. 

Rosenbach,^  in  his  elaborate  article  on  pleurisy,  speaks  of  atrophy 
of  the  thoracic  muscles  and  antagonistic  muscles,  and  briefly  refers^ 
to  the  fact  that  changes  occur  in  the  costal  pleura  and  intercostal 
muscles  during  perforation. 

Again,*  without  any  special  detail  as  to  the  character  of  the 
lesions,  he  refers  to  degeneration  of  the  thoracic  muscles  in  acute 
and  chronic  pleurisies.  The  same  wTiter  notes  that  certain  of  the 
sensations  apparently  arising  in  the  intercostal  spaces  resemble 
muscle  pain,^  and  that  in  large  exudations  where  muscles  and  pleura 
are  "much  involved,"  the  intercostal  depressions  are  obliterated, 
so  as  to  admit  of  deep  pressure.  He  does  not  refer  to  these  phe- 
nomena as  indicating  a  period  of  relaxation  in  the  muscle,  although 
that  seems  to  be  the  probable  explanation. 

In  an  editorial  note  Zinsser  refers  to  a  case  in  which  pleurisy  and 
intercostal  neuralgia  were  concurrent.  In  the  first  week  signs  of 
pleurisy  dominated ;  in  the  second,  third,  and  fourth  weeks  intercostal 
neuralgia  was  most  e%ndent.  An  herpetic  eruption  developed  along 
the  course  of  the  ninth  intercostal  nerve. 

Rosenbach®  refers  to  marked  dyspnoea  if  there  be  much  pain  in 
the  thoracic  muscles,  and  speaks  of  rheumatic  pains  in  these  muscles 
as  accompan}'ing  dry  pleurisy.  In  common  with  other  observers, 
he^  notes  the  respiratory  asynchronism  evinced  by  delayed  excursion 
on  the  affected  side.  The  chest  deformity  associated  with  contract- 
ing thorax,  he  says,  may  be  due  to  degenerated  and  contracted 
muscles*  and  the  intercostal  spaces  may  be  obliterated,  the  ribs 
overljang  each  other  like  tiles  on  a  roof. 

The  same  \vriter"  is  of  the  opinion  that  in  affections  of  the  thoracic 
muscles,  such  as  rheumatism  and  intercostal  neuralgia,  contraction 
of  the  intercostal  muscles  may  give  rise  to  conditions  that  simulate 
dulness;  at  just  this  point  it  might  be  well  to  note  that  oedema,  peri- 
vascular infiltration,  and  lipomatous  change  of  the  intercostal 
muscles  would,  theoretically,  favor  the  same  result.  With  full  rec- 
ognition of  his  entire  unfittedness,  it  is  not  the  writer's  purpose  to 
discuss  the  influence  of  the  alteration  in  the  intercostal  tissues  on 
physical  signs,  but  any  of  the  mentioned  changes  in  the  intercostal 

Dlsensee  of  the  Bronchi,  Lungs,  and  Pleura,  Notbnagel's  Encyclopedia,  1903.  p.  455. 

Ibid.,  p  826.  »  Ibid.,  p.  880.  *  Ibid.,  p.  882.  ^  Ibid.,  p.  845. 

«  Ibid.,  p.  849.  I  Ibid.,  p.  852.  •  Ibid.,  p.  853.  »  Ibid.,  p.  8S6. 
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muscles  would  presumably  influence  the  percussion  note  and  prob- 
ably modify  the  auscultatory  sounds. 

With  regard  to  the  pseudopleural  friction  sound,  called  by  the 
French  bruit  de  cuir  neuf,  Rosenbach*  accepts  the  condition  as  a 
muscle  phenomenon,  and  it  is  not  improbable  that  other  pseudo- 
pleural friction  sounds  are,  at  least  in  part,  of  muscle  origin.  As 
will  be  shown  later,  pleurisy  may  be  complicated  with  a  myositis,  and 
it  would  be  of  great  interest  to  know  if  any  friction  sound  results  from 
movement  in  muscles  the  seat  of  inflammation.  This  could  be  deter- 
mined, probably  with  great  accuracy,  by  auscultation  of  muscles  so 
situated  as  to  exclude  the  probability  of  friction  sounds  arising  from 
any  other  cause.  It  is  well  known  that  oedema  of  collagenous  mem- 
branes, such  as  tendon  sheaths,  may  give  rise  to  friction  sounds,  and 
it  is  not  impossible  that  the  septal  fibres  or  septal  membrane  between 
the  external  and  internal  intercostals,  and  possibly  the  movement  of 
fibre  sheaths  or  bundles,  one  upon  another,  might  give  rise  to  such 
friction. 

Przewalski^  calls  attention  to  the  narrowing  of  the  intercostal 
spaces  and  increased  resistance  to  intercostal  digital  pressure  in  all 
of  19  cases  of  pleurisy,  14  of  which  were  serous  and  5  suppurative. 
The  sign  is  most  easily  elicited  in  children.  He  regards  this  nar- 
rowing of  the  intercostal  spaces  and  fixation  of  the  intercostal 
muscles  as  characteristic  of  pleurisy  and  analogous  to  les  attitvdes 
fixes  des  membres  in  inflammations  of  the  joints.  He  does  not  seem 
to  have  suggested  that  the  phenomenon  he  observed  could  have 
depended  upon  architectural  change  in  the  muscles  of  the  area  to 
which  he  draws  special  attention.  * 

Although  Rosenbach^  speaks  of  extension  by  contiguity  from 
pleura  to  peritoneum,  the  anatomical  changes  in  the  diaphragm 
accompanying  such  extension  received  no  specific  notice.  The  only 
study  of  the  muscles  of  respiration  in  pneumonia  and  pleurisy  with 
which  1  am  familiar  is  that  by  Rohrer.*  This  observer  made  a 
careful  study  of  the  diaphragm  in  pneumonia,  pleurisy,  and  peri- 
carditis, and  shows  that  in  pneumonia  and  pleurisy  an  interstitial 
myositis  of  the  muscular  portion  of  the  diaphragm  adjacent  to  the 
area  involved,  whether  it  be  pleura,  pericardium,  or  peritoneum, 
frequently  results.  His  studies  include  only  lesions  of  the  muscle 
areas  of  the  diaphragm;  he  makes  no  reference  to  any  involvement 
of  the  tendon.  His  excellent  paper  is  illustrated  by  a  number  of 
exceptionally  good  photomicrographs  of  the  condition  that  he 
describes.  This  phrenitis  or  diaphragmitis,  Rohrer  believes,  may 
result  from  (1)  direct  extension,  (2)  extension  by  the  lymphatics, 
and  (3),  though  rarely,  hsematogenous  infection. 

1  Diseases  of  the  Bronchi,  Lungs,  and  Pleura,  Nothnagel's  Encyclopedia,  1903,  p.  864. 

2  Centralbl.  f.  Chir.,  1902,  vol.  xxix.  p.  377.  •'  Ibid.,  p.  830. 
*  Maryland  Medical  Journal,  September,  1902,  No.  9,  vol.  Ixv.  p.  391. 
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Personal  Observations.  The  writer  has  studied  the  intercostal 
muscles  in  7  cases;  2  of  these  were  croupous  pneumonias  with  plastic 
pleurisies,  the  pneumococcus  being  isolated  from  the  lung  and  pleural 
ejffusion.  Two  were  tuberculous  lesions  of  the  pleura;  one  of  them 
a  direct  extension  of  tuberculosis  to  the  pleura  from  a  large  area  of 
recent  tuberculous  pneumonia  in  the  presence  of  a  dense  fibrous 
adhesion,  irregular  in  outline,  12  cm.  in  length  anteroposteriorly, 
and  possessing  a  maximum  breadth  of  6  cm.,  situated  immediately 
over  and  involving  the  lower  portion  of  the  upper  lobe  of  the  right 
lung;  the  anterior  margin  of  the  sclerotic  area  corresponding  to  the 
costocartilaginous  junction.  The  other  case  was  a  frank  tubercu- 
lous serofibrinous  pleurisy,  acute  in  time,  the  tubercle  bacillus  being 
demonstrable  in  films  from  the  exudate,  and  the  condition  asso- 
ciated \vith  a  number  of  chronic  tuberculous  lesions  of  the  lung, 
some  of  which  were  fibroid,  partly  encapsulated,  others  evidently 
more  recent.  Two  other  cases  were  acute  pneumococcal  pleurisies, 
one  in  a  child  (seven  years),  the  other  in  an  adult,  and  associated 
with  pericarditis.  The  seventh  case  was  a  chronic  empyema,  for 
which  Professor  Keen  performed  an  extensive  resection  of  the 
thoracic  wall. 

In  both  cases  of  croupous  pneumonia  the  diaphragm  was  also 
examined.  One  case  showed  the  acute  leukocytic  infiltration  similar 
to  that  described  by  Rohrer,  with,  at  points,  evident  beginning 
abscess  formation.  This  is  e^^nced  by  areas  of  necrosis  extending 
the  breadth  of  six  to  eight  muscle  fibres,  the  necrotic  detritus  being 
richly  infiltrated  wath  polymorphonuclear  and  hyaline  leukocytes. 
At  such  }X)ints,  by  appropriate  staining  methods,  organisms  possess- 
ing the  morphology  and  tinctorial  characters  of  the  pneumococcus 
can  readily  be  demonstrated.  The  change  not  mentioned  by  Rohrer, 
but  clearly  made  out  in  this  case,  is  an  evident  involvement  of  the 
lymphatic  tracts  of  the  tendon  of  the  diaphragm.  Sections  of  this 
tissue  show  irregular  columns  of  leukocytes  arranged  parallel  with 
the  fibres  and  sometimes  so  soUdly  grouped  as  to  constitute  almost 
an  injection  of  what  appears  to  be  a  lymph  vessel.  Within  the 
muscle  area  and  occasionally  in  the  tendon  the  fibrin  content  of  the 
exudate  can  be  demonstrated  satisfactorily  by  Weigert's  fibrin  stain. 

Fragmentation  of  the  muscle  fibres  and  the  appearance  within 
them  of  phagocytic  leukoc}'tes  would  indicate  that  an  attempt  was 
l>eing  made  to  clear  up  the  areas  of  necrosis  by  the  ordinary'  process 
for  the  removal  of  necrotic  tissue.  In  this  particular  instance  I  have 
found  no  evidence  of  further  effort  at  repair.  The  acuteness  of  the 
|>rocess  probably  explains  this  finding.  The  change  in  the  muscle, 
so  far  as  can  be  determined  from  the  examination  of  a  single  speci- 
men, is  restricted!  to  the  side  involved.  In  the  tendon,  however,  the 
lesion  is  a  little  more  diffuse.  The  diaphragm  in  the  other  case  of 
)>neumonia  and  also  the  intercostal  muscles  in  the  same  case  show 
practically  no  structural  alteration,  at  least  nothing  that  could  not  be 
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attributed  to  such  variation  in  spacing  of  fibres  ami  in  size  as  might 
be  found  in  any  muscle.  The  changes  found  in  the  other  5  cases 
may  be  grouped  together  with  the  case  of  acute  tuberculous  pleurisy. 
They  were  not  marked.  In  another  case  the  lesion  is  much  more 
advanced,  and  later  will  be  described  in  detail.  In  the  two  acute 
pneumococcal  infections  engrafted  on  catarrhal  pneumonia,  the 
lesions  are  evident  and  clearly  recent;  the  one  chronic  case  must 
be  considered  separately. 

The  number  of  cases  examined  is,  of  course,  too  small  to  deter- 
mine with  accuracy,  and,  to  the  satisfaction  of  the  critical  observer, 
the  exact  order  in  which  the  lesions  occur.  Probably  the  following 
order  will  require  revision  upon  more  extended  observation;  it  is  at 
present  submitted  more  for  the  purpose  of  indicating  the  character 
of  the  lesions  found  than  with  the  idea  of  definitely  establishing  the 
chronological  order  in  which  the  processes  occur: 

1.  Muscle  fibres  showing  marked  granular  change,  inadequate 
tingibility,  and  unsatisfactory  stain  reaction,  such  as  commonly 
observed  in  granular  tissues,  can  be  recognized  in  all  cases.  It  is 
not  clear  that  this  granular  degeneration  or  cloudy  swelling  can  be 
attributed  to  inflammation  in  the  adjacent  serosa,  as  it  closely 
resembles,  indeed,  is  probably  identical  with,  the  cloudy  swelling 
observed  in  muscles  as  a  result  of  infectious  processes  where  appar- 
ently the  toxin  is  acting  through  the  blood.  It  would,  therefore, 
seem  wise  to  regard  this  change  as  a  part  of  an  alteration  affecting 
the  general  musculature,  the  intercostals,  in  common  with  other 
muscles,  manifesting  their  share  in  the  change  induced  by  the 
systemic  action  of  toxic  bodies. 

2.  With  this  alteration  probably  begin  the  changes  that  are 
incident  to  the  involvement  of  and  extension  from  the  adjacent 
serosa.  Muscle  fibres  are  dissociated,  the  separation  in  some 
instances  being  quite  distinct.  The  presence  of  a  granular  acido- 
philic deposit  around  the  muscles  and  interfascicular  connective 
tissue  indicates  that  we  are  dealing  with  an  oedema;  but  few  leuko- 
cytes can  be  seen  in  this  stage.  The  muscle  cells  stain  poorly;  the 
connective  tissue  does  not  respond  with  its  wonted  activity  to  the 
usual  connective- tissue  dyes.  The  component  cells  are  swollen  and 
granular,  and  occasionally  a  faint  network  of  fibrin  can  be  demon- 
strated at  selected  points.  There  is  not,  however,  in  this  stage,  any 
conspicuous  addition  of  a  fibrin-containing  substance.  With  this 
condition,  bands,  groups,  and  bundles  of  muscle  fibres  may  be  seen 
showing  a  change  that,  so  far  as  I  can  observe,  cannot  be  differ- 
entiated from  the  hyaline,  vitreous,  or  diaphanous  degeneration 
described  by  Zenker,  known  to  occur  in  the  muscles  of  the  abdom- 
inal wall  in  typhoid,  and  now  recognized  to  be  a  much  more  widely 
distributed  lesion  often  found  in  other  conditions.  In  these  hyaline 
areas  muscle  fibres  often  appear  to  coalesce,  so  that  the  hyaline 
change  seems  to  include  the  interfascicular  tissue  as  well  as  the 
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muscle  fibre.  AVhether  this  change  be  a  secondary  degeneration  or 
necrosis,  probably  our  present  methods  are  inadequate  to  deter- 
mine. That  it  is  not  identical  with  coagulation  necrosis  containing 
fibrin  can  easily  be  established  by  the  absence  of  fibrin  in  some  areas 
where  the  process  now  under  consideration  is  conspicuous;  we  are 
familiar  with  processes  cleariy  necrotic  and  closely  resembling,  if 
not  identical  with,  the  change  now  under  consideration,  that  could 
not,  with  propriety,  be  grouped  with  the  necroses.  As  this,  however, 
is  neither  the  time  nor  the  place  to  enter  into  the  academic  discussion 
as  to  what  constitutes  necrosis  and  what  degeneration,  it  does  not 
seem  necessary  to  consider  further  the  change  present,  the  appear- 
ance of  which  is  fairly  well  reproduced  in  Fig.  1. 


Fig.  1. 


Intercostal  muscle,  transverse  sec- 
tion, from  a  case  of  epipneumonic 
pleurisy,  showing  area  of  necrosis. 
Tissue  fixed  in  Zenker's  fluid ;  hae- 
matoxylin  and  eosin  stain.  A,  A. 
Necrotic  area  in  some  portions  of 
which  the  shadowy  outlines  of  mus- 
cle fibres  may  still  be  distinguished, 
B.  A  few  mononuclear  leukocytes, 
mostly  of  the  lymphoid  type,  aggre- 
gated on  the  margin  of  the  necro- 
tic area.  C,  C.  Fragmenting  vacu- 
olated fibres,  of  which  several  can 
be  seen  in  the  field. 


3.  It  seems  reasonable  to  assume  that  the  stage  now  to  be  described 
is  preceded,  at  least  in  some  instances,  by  the  alterations  mentioned 
above.  The  dissociation  of  the  fibres,  the  granular  material,  the 
areas  of  hyaUne  change,  can  still  be  recognized,  or  at  least  apj^ear- 
anees  of  their  having  been  present  may  be  more  or  less  fully  iden- 
tified. In  this  stage  there  is  a  leukocj-tic  infiltration  of  the  'muscle 
similar  to  that  shown  in  the  photographs  illustrating  Rohrer's 
.  article.  The  leukocytes  present  in  the  specimen  studied  are  mostly 
^of  the  mononuclear  type,  many  of  them  corresponding  to  the  large 
lymphoc\ie  or  hyaline  cell ;  the  polymorphonuclears  have  not  Ijeen 
exceedingly  numerous;  eosinophiles  have  not  been  identified  in  the 
altered  areas.  The  dissociation,  fragmentation,  granularity,  and 
nwTosis  of  the  muscle  fibres  are  in  thi.s  stage  very  much  more 
evident.    It  is  a  diffuse  process;  some  of  the  fibres  appear  to  suffer 
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to  a  marked  degree,  almost  amounting  to  a  necrosis,  while  others 
but  slightly  altered  may  be  seen  immediately  adjacent,  in  a  way 
resembling  very  closely  the  myocardial  degenerations  that  have  been 
described  in  various  infectious  diseases.  (See  Fig.  2.)  Fibrin  is 
abundantly  present;  bacteria  may  be  conspicuous,  while  in  the 
preceding  forms  they  were  at  most  but  scanty  and  usually  absent. 
There  is  in  this  stage  no  difficulty  in  the  identification  of  organisms 
that  in  the  pneumonias  and  epipneumonic  pleurisies  may,  with 
reasonable  certainty,  be  considered  pneumococci.  Sometimes  the 
bacteria  are  grouped  in  the  spaces  between  the  muscle  fibres  in  such 
a  manner  as  to  indicate  dissemination  along  a  lymph  vessel,  possibly 
only  a  larger  lymph  space. 


Fig.  2. 


Intercostal  muscle,  transverse  section, 
from  a  case  of  epipneumonic  pleurisy, 
showing  dissociation  of  fibres,  inter- 
fascicular leukocytic  infiltration,  and 
slight  fibrin  formation.  Tissue  fixed 
in  Zenker's  fluid ;  hsematoxylin  and 
eosin  stain.  A,  A,  A.  Granular  and 
fragmented  muscle  fibres  B.  Accumu- 
lation of  leukocytes  and  fibrin  around 
and  extending  between  the  muscle 
fibres.  In  some  areas  the  change  is 
more  marked  than  in  others,  and  at 
points  many  polymorphonuclear  leuko- 
cytes can  be  seen. 


It  has  not  been  possible  to  secure  specimens  showing  what  might 
be  looked  upon  as  the  next  stage,  and  as  to  the  ultimate  outcome, 
should  the  patient  recover,  it  is  not  possible  at  the  present  time  to 
offer  any  unassailable  opinion.  Evidence  of  abscess  formation  is 
usually  absent;  the  process  seems  more  diffuse,  but  one  could  easily 
appreciate  that  the  small  necrotic  areas  infiltrated  by  polymorpho- 
nuclear leukocytes  are  really  microscopic  abscesses,  such  as  can 
readily  be  demonstrated  in  the  diaphragm.  Our  knowledge  of  the 
pathology  of  muscle  inflammations  leads  us  to  infer  that  with  the 
subsidence  of  active  infection  the  necrotic  muscle  fibres  would  be 
removed  by  phagocytic  cells  (myoclasts) ;  the  interfascicular  exudate 
would  undergo  absorption,  and,  with  the  formation  of  a  certain 
amount  of  fibrous  tissue,  there  would  eventually  result  a  moderate 
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degree  of  muscle  sclerosis.  It  therefore  seems  reasonable  to 
assume  that  where  the  disease  lasts  a  sufficient  length  of  time — 
where,  in  other  words,  the  infection  is  permitted  to  continue — the 
changes  between  the  stages  just  described  and  the  conditions  found 
in  the  specimen  examined  and  reported  below  would  fall  under  the 
head  of  subacute  or  chronic  sclerosing  myositis,  which,  toward  the 
end,  would  give  rise  to  the  picture  presented  in  the  follo\\ang  case. 
For  the  pri%'ilege  of  reporting  this  case  I  am  under  particular 
obligation  to  Professor  Keen,  who  kindly  placed  at  my  disposal 
his  notes  and  description  of  the  operation,  from  which  I  summarize 
as  follows:* 

F.  A.,  male,  aged  twenty-two  years.    Admitted  to  the  Jefferson 
Hospital  on  June  11,  1903.    Patient  of  Dr.  Boyer. 

Left-sided  pleurisy  of  six  years'  duration,  terminating  in  empyema. 
Upon  admission  to  the  hospital  the  left  side  of  the  chest  was  fuller 
than  the  right.     The  intercostal  spaces  obliterated.     Mediastinal 
organs  displaced  to  the  right.    June  9,  1903,  aspiration;  three  quarts 
of  yellowish  pus  withdrawn.      On  June  16th  Dr.  Stewart  excised 
two  inches  of  the  seventh  rib  on  the  left  side  at  the  anterior  axillary 
line,  opened  the  pleural  cavity,  evacuated  a  large  quantity  of  greenish- 
yellow,  turbid  fluid,  and  inserted  two  drains.     Bacteriological  exam- 
ination by  Dr.  Rosenberger  at  this  time  showed  cultures  of   the 
micrococcus  pyogenes  aureus  and  albus.    The  urine  contained  albu- 
min, hyaline  and  granular  casts.      Under  drainage  the  patient 
improved  and  left  the  hospital  on  June  28th.    Daily  irrigation  of  the 
cavity  was  practised  for  some  time  before  leaving  the  hospital.    He 
was  readmitted  under  Professor  Keen's  care  on  October  26th.    The 
heart  was  still  displaced  somewhat  to  the  right ;  the  left  side  of  the 
Lchest  was  still  flat;  diminished  resonance  over  left  lung,  with  respira- 
)ry  sounds  diminished  in  upper  and  absent  in  lower  half  of  organ. 
Irine  contained  trace  of  albumin,  but  casts  were  not  detected, 
ibercle  bacilli  were  not  found  in  the  discharge  from  the  pleura. 
*neumococci  noted  as  absent.     Staphylococcus  pyogenes  aureus 
till  present,  and  an  organism  possessing  the  morphology  and  tino- 
)rial  characters  of  the  diphtheria  bacillus,  but  without  pathogenic 
ction  for  animals,  was  obtained  in  studies  made  by  Dr.  Rosen- 
rger. 

On  November  4th  Professor  Keen  again  submitte^d  the  patient 
operation,  and  the  following  record  is  from  his  notes: 
"I  made  the  usual  large  flap  extending  from  the  second  rib,  with 
broad  sweep  under  the  arm  down  to  the  level  of  the  seventh  rib, 
Ind  backward  between  the  scapula  and  the  spine.  The  entire 
"lickness  of  the  chest-wall,  including  a  gready  thickened  pleura, 
r&s  then  removed  from  the  third  to  the  seventh  ribs,  inclusive.  The 
ericardium  and  pleura  were  exposed.    I  made  no  attempt  at  decor- 

'  The  physical  signs  were  characteristic  and  need  not  be  detailed. 
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tication,  but  only  curetted  the  parts  thoroughly,  because  the  patient's 
condition  was  bad,  with  his  heart  pushing  over  to  the  right  side,  the 
left  lung  of  very  little  use,  and  the  right  hampered  by  the  displace- 
ment of  the  heart  and  the  left  lung;  the  operation  was  finished  as 
rapidly  as  possible ;  after  replacing  the  flap,  which  left  a  large  opening 
at  the  lower  portion,  and  packing  some  iodoform  gauze  Jto  check 
the  slight  oozing,  the  wound  was  closed. 

"On  December  2d  there  were  evidences  of  a  beginning  cedema 
of  the  lungs;  he  rapidly  failed  and  died  on  the  4th." 

No  autopsy  was  obtained. 

The  specimen  removed  came  to  the  laboratory  for  study  and  was 
submitted  for  examination  to  Dr.  Ellis,  Demonstrator  of  Morbid 
Histology,  whose  report  is  as  follows: 

"  The  specimen  consists  of  a  number  of  pieces  of  ribs  varying  from 
2  cm.  to  9  cm.  in  length,  to  which  are  attached  masses  of  tissue; 
portions  of  this  tissue  are  grayish  in  color,  dense,  and  apparently 
fibrous.  The  surface  of  some  of  the  masses  is  yellowish  or  yellowish- 
gray  and  shows  areas  of  necrosis.  Small  fragments  of  muscle  are 
also  attached. 

"The  soft  parts  were  fixed  in  Bensley's  fluid,  dehydrated,  cleared, 
and  infiltrated  with  paraffin.  Sections  were  cut  and  stained  by  the 
usual  laboratory  methods. 

"Microscopic  examination  shows  the  majority  of  the  sections  to 
be  made  up  of  fibrous  tissue,  most  of  which  is  in  the  early  stages, 
though  certain  parts  are  quite  dense.  The  margin  of  the  sections 
bordering  the  most  recent  fibrous  tissue  is  composed  of  embryonic 
and  granulation  tissues  in  which  are  numerous  polymorphonuclear 
leukocytes.  Beneath  this  formative  zone  is  fibrous  tissue  in  various 
stages  of  formation.  Some  of  the  sections  contain  considerable 
striated  muscle,  which  has  undergone  pronounced  changes.  Certain 
areas  show  a  high  degree  of  fatty  infiltration,  while  in  others  this  is 
associated  with  a  marked  increase  of  the  fibrous  tissue.  The  latter 
change  is  for  the  most  part  fairly  recent  in  point  of  time.  The 
muscle  fibres  show  varying  degrees  of  atrophy.  Vacuolization  and 
fragmentation  of  the  fibres  are  also  seen." 

It  will  be  observed  that  this  specimen  shows  marked  atrophy  and 
advanced  destruction  of  the  muscle  fibres,  with  intercalation  of 
newly  formed  and  forming  fibrous  tissue  with,  at  points,  advanced 
substitutive  lipomatous  infiltration.  It  seems  reasonable  to  assume 
that  the  long-continued  infection  of  the  pleura  has  given  rise  to  this 
alteration  in  the  intercostal  muscles.  These  structures  in  this  speci- 
men show  no  evidence  of  an  existing  infection.  The  process  has 
assumed  a  very  much  more  chronic  type  manifested  by  the  develop- 
ment of  formative  tissue  in  the  intramuscular  septa  and  in  the  inter- 
fascicular spaces.  Necrotic  processes  are  no  longer  active  in  the 
muscles.  Fig.  3  represents  a  small  area  from  this  specimen,  and 
shows  to  advantage  the  essential  changes  in  the  muscular  tissue. 
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Pathogenesis.  It  seems  to  the  writer  that  the  cause  of  these 
changes  in  the  intercostal  muscles  is  clear.  Feiner  has  shown  that 
after  injecting  fluids  containing  suspended  granules  into  the  pleura 
the  extraneous  matter  may  be  demonstrated  in  the  costal  pleural 
lymphatics,  and  that  but  little  resorption  takes  place  through  the  pul- 
monary pleura.  When  we  consider  the.  fact  that  in  inflammations 
of  the  lung  and  pleura  the  interlobular  and  intralobular  lymphatic 
systems  can  be  seen  engorged  with  products  of  absorption  from  the 
lung  principally,  we  can  understand  how  the  parietal  or  costal 
hTnphatic  system  must  necessarily  care  for  the  major  part  of  the 
drainage  from  the  pleural  ca\ity.  This  being  the  case,  toxic  materials 
passing  off  by  this  route  are  brought  in  close  proximity  to  the  inter- 


FiG.  3. 


Intercostal  muscle,  transverse  section,  from  a  case 
of  suppurative  pleurisy  of  several  months  duration, 
showing  advanced  fibrosis  and  lipomatous  change. 
Tissue  fixed  in  Zenker's  fluid  ;  haematoxylin  and 
eosin  stain.  A.  One  of  several  granular  fibres, 
some  of  which  are  fragmented  and  undergoing 
absorption.  B.  A  small  group  of  greatly  shrunken 
muscle  fibres.  C  Relatively  large  mononuclear 
cell,  not  very  abundant  but  commonly  associated 
with  fibroblastic  elements.  1).  The  leader  from 
this  letter  passes  between  two  imjierfectly  pre- 
served fat  bodies,  a  number  of  which  are  present 
in  the  newly  forming  or  formed  fibrous  tissue.  The 
fat  content  is  scanty  in  the  particular  field  from 
which  this  drawing  is  made. 


costal  muscles  and  diaphragm;  it  seems  reasonable  to  assume  that 
P  direct  lymphatic  paths  may  become  occluded,  being  in  close  prox- 
imity to  the  centres  of  irritation,  and,  therefore,  collateral  currents 
must  form  through  the  intercostal  muscles,  thereby  exposing  them 
to  the  dangers  induced  by  more  or  less  persistent  bathing  in  toxic 
lymph.  If  the  infection  be  active  or  the  resistance  low,  or  both,  the 
pathogenic  organisms  may  be  carried  into  the  muscle,  giving  rise 
to  suppurative  processes,  such  as  have  been  described  by  Rohrer  in 
the  diaphragm,  and  figured  in  one  of  the  preceding  cases  as  occurring 
in  the  intercostal  muscles.  If  the  bacteria  be  scanty  or  of  indifferent 
activity  or  the  patient's  resistance  high,  they  remain  in  the  lung  or 
pleura,  and  the  muscles  escaping  direct  infection  suft'er  from  the 
toxic  action  only. 
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Where  the  irritation  extends  over  a  considerable  length  of  time 
and  granulation  tissue  with  its  protective  influence  against  infection 
clothes  the  costal  pleura,  or  where  newly  formed  collagenous  tissue 
is  intercalated  between  the  muscle  and  the  altered  serosa,  then 
products  reaching  the  muscle  would  probably  be  less  active  or 
materially  modified  toxins  without  evident  bacteria.  Here,  then, 
results  the  chronic  sclerosing  change  comparable  to  that  seen  in 
the  muscles  adjacent  to  tuberculous  areas  elsewhere  in  the  body, 
as,  for  example,  around  tuberculosis  of  the  hip,  vertebrae,  etc.  In  the 
more  acute  stages  of  the  process  the  degenerative  and  necrotic  change 
seen  in  the  muscles  may  be  attributed  to  the  action  of  the  toxins, 
passing  through  the  lymphatics  of  the  muscles  or  diffusing  into  the 
muscle  tissue.  In  the  later  acute  cases  bacteria  themselves  enter. 
In  the  cases  of  longer  duration  there  might  occur  a  chronic  suppura- 
tive interstitial  and  parenchymatous  myositis,  but  probably  the 
patient  would  not  survive  an  infection  of  this  type,  except  purely  as 
a  local  manifestation.  The  chronic  alteration  of  importance  is  the 
sclerosing  process  by  which  the  muscle  is  in  part  or  almost  wholly 
replaced  by  newly  formed  fibrous  tissue  in  which  fatty  infiltration 
or  lipomatous  substitution  almost  constantly  occurs. 

The  influence  of  the  changes  already  described  on  the  thoracic 
wall  so  fully  suggest  themselves  that  a  detailed  consideration  need 
hardly  be  given.  The  clinician  will  at  once  think  of  the  modifica- 
tions in  physical  signs — muffing  and  alteration  in  auscultatory 
sounds  depending  upon  increased  density  of  the  thoracic  wall — 
brought  about  by  any  of  the  changes  described,  including  serous 
infiltration,  cellular  accumulation,  as  well  as  fibrous  and  lipomatous 
change  in  the  intercostal  muscles;  the  influence  of  the  change  upon 
the  function  of  these  muscles  will  also  be  apparent.  Even  slight 
myositis  is  associated  with  rigidity,  a  more  or  less  successful  attempt 
at  fixation,  and  this  fully  accords  with  the  recognized  clinical  data. 

A  large  amount  of  space  might  profitably  be  devoted  to  con- 
sideration of  the  influence  of  the  change  upon  respiration,  but  as 
this  is  evident,  I  need  but  touch  upon  this  point.  Hamberger's 
observations  on  the  functions  of  the  intercostal  muscles  in  respiration 
has  received  general  acceptance,  and  has  been  corroborated  by  the 
studies  of  Newell  Martin  and  Hartwell,  Masoin,  and  R.  du  Bois- 
Reymond.^  The  fact  that  the  internal  muscles  are  actively  operative 
in  respiration  only  when  the  function  is  labored  renders  more  impor- 
tant the  alterations  now  under  consideration,  because  with  altera- 
tions in  the  diaphragm,  the  principal  muscle  of  respiration,  and  with 
the  influence  of  intoxication  upon  the  respiratory  centres,  and  satis- 
factory evidence  of  narrowing  of  the  intercostal  spaces,  as  suggested 
by  Przewalski,  it  becomes  at  once  clear  that  structural  alterations 

1  The  details  of  muscular  action  In  respiration  are  fully  considered  by  Starling  in  Schafer'i 
Text-book  of  Physiology,  vol.  ii.  pp.  274-280 ;  he  also  cites  the  authorities  to  whom  I  refer. 
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in  these  muscles  must  materially  influence  the  alterations  in  chest 
volume  upon  which  air  intake  so  largely  depends.  The  fact  that 
the  external  intercostal  muscles  are  but  slightly  involved  and  often 
escape  does  not  modify  this  observation,  because  physiologists  are 
fully  familiar  with  the  fact  that  opposing  muscles  are  reciprocally 
influenced.  Mention  should  be  made  of  the  influence  of  sclerosing 
myositis  in  the  production  of  costal  fixation  in  the  chronic  cases; 
whatever  views  may  be  entertained  \s'ith  regard  to  the  inexpansi- 
bihty  of  lungs  long  atelectatic,  the  condition  of  the  ribs  as  regards 
motiUty  cannot  be  ignored.  The  fixation  of  the  affected  side  in 
acute  cases  may  be,  as  is  usually  held,  reflex,  but  it  may  also  depend 
upon  the  spastic  fixation  of  muscles  (intercostal  and  diaphragmatic), 
the  seat  of  pronounced  architectural  change. 

Structural  alterations  in  the  intercostal  muscles  possibly  clear  up 
to  some  extent  the  observations  that  intercostal  rheumatism,  inter- 
costal neuralgia,  etc.,  are  complicating  or  associated  phenomena  of 
pneumonia  and  pleurisy.  In  this  connection  there  are  several 
factors  in  this  field  that  the  writer  appreciates  are  not  worked  out. 
Pmbably  the  most  conspicuous  is  alteration  of  the  nerves.  Some  of 
the  sections  show  nerves  that  appear  oedematous.  In  none  of  them 
has  any  cellular  infiltration  been  observed.  The  tissues  have  not 
been  prepared  suitably  for  the  demonstration  of  myelin  degenera- 
tion, and  this  question  must  be  taken  up  w4th  some  detail  later.  I 
might  at  this  point,  however,  say  that  sections  show,  what  histologists 
so  far  as  I  know  do  not  mention,  namely,  that  nerve  filaments  or 
even  relatively  large  trunks  can  be  seen  coursing  between  the  internal 
intercostal  muscles  and  the  adjacent  pleura.  They  are  so  situated 
as  to  expose  them  to  all  the  toxic  substances  permeating  the  adjacent 
muscle.  In  one  block  of  tissue  from  an  acute  case  two  relatively  large 
nerve  bundles  can  be  seen  immediately  below  the  serosa  imbedded 
in  a  small  cushion  of  fat;  the  epineurium  touches  the  serosa,  and  a 
vessel  l}^ng  in  immediate  proximity  contains,  on  transverse  section, 
seventeen  erythrocytes,  two  polymorphonuclear  leukocytes,  and  one 
hyaline  cell — presumably  a  local  leukocytosis.  The  nerve  bundle  is 
retracted  from  its  sheath,  on  the  inner  aspect  of  which  can  be  recog- 
nized transverse  sections  of  two  capillaries  containing  red  cells,  but 
no  leukocytes;  there  is  no  leukocytic  infiltration  of  the  sheath  or 
nerve.  Another  specimen  contains  a  longitudial  section  of  a  nerve 
that  at  one  point  shows  a  suggestion  of  cellular  infiltration  and  con- 
tains a  widely  dilated  capillary.  Such  axis-cyUnder  stains  as  have 
been  applicable  to  Zenker  material  demonstrate  no  noteworthy 
change  in  the  myelin  sheaths  and  axis-cylinders  of  the  nerves, 
but,  as  usual  in  such  material,  myelin  stains  have  proved  unsatis- 
factory. 

The  foregoing  offers  no  sufficient  anatomical  basis  for  the  conclu- 
sion that  the  nerves  suffer;  nevertheless,  I  am  satisfied  that  in  such 
instances  as  the  one  narrated  they  cannot  long  escape.     Their 
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perilous  situation  exposes  them  to  the  noxious  influences  of  infec- 
tion, toxic  bodies,  and  other  coincidents  of  inflammation,  to  the 
action  of  which  nerve  elements  are  conspicuously  susceptible.  It 
would  be  interesting  to  know  if  the  clinicians  have  observed  any 
paralytic  phenomena  that  indicate  a  toxic  degeneration  or  neuritis 
involving  the  phrenic  nerve  or  motor  branches  to  the  intercostal 
muscles.  Alteration  in  the  sensory  fibres  is  strongly  indicated  by 
certain  of  the  clinical  factors;  will  the  clinicians  kindly  advise  us 
what,  if  any,  symptoms  or  physical  signs  point  to  motor  involvement  ? 
I  feel  reasonably  certain  that  there  is  no  suflRcient  reason  why  the 
motor  nerves  should  escape. 

An  extremely  important  point  to  be  determined  is  whether  there 
are  any  lymphatic  ways  corresponding  to  intercostal  spaces  in  which 
this  change  is  most  marked.  While  I  have  no  information  that  would 
justify  a  positive  conclusion  upon  this  point,  the  fact  that  well- 
marked  changes  may  be  seen  in  one  area  of  an  intercostal  muscle, 
and  the  block  of  tissue  from  an  adjacent  neighborhood  fails  to  show 
the  alteration,  leads  to  the  belief  that  the  lymphatic  course  or  tract 
should  merit  special  consideration,  and  it  appears  that  in  a  very 
general  way  only  have  the  anatomists  and  histologists  solved  this 
problem.  Possibly  we  have,  in  what  might  be  called  pathological 
injection  of  the  lymphatic  spaces  and  vessels,  an  important  adjuvant 
in  the  study  of  the  lymph  courses.  I  have  had  no  opportunity  to 
study  the  changes  in  the  lymph  trunks  draining  the  costal  pleura; 
such  a  study,  based  upon  experimentally  produced  inflammations 
of  the  lung  and  pleura,  is  needed. 

An  important  question  suggested  by  Dr.  Riesman  is  what  would 
the  intercostal  muscles  of  the  sound  side  show  ?  In  one  of  the  cases 
of  pneumococcal  pleurisy  the  muscles  of  the  other  side  escaped,  or 
at  least  showed  no  structural  change.  I  am  not  inclined  to  believe 
that  the  opposite  side  is  involved,  unless  thrombosis  of  the  costal 
lymphatics  of  one  side  might  lead  to  an  anastomotic  current  passing 
to  the  other;  such  spanning  of  the  mediastinum  would  seem  improb- 
able. 

Another  point  upon  which  these  studies  are  inadequate  is  the 
frequency  with  which  the  intercostal  involvement  occurs.  Five  of 
the  seven  cases  studied  are  Philadelphia  Hospital  patients,  and  those 
familiar  with  the  Blockley  morgue  know  that  we  may  draw  incorrect 
conclusions  as  to  the  frequency  of  concurrent  conditions,  because 
we  are  dealing  with  a  class  in  whom  coincidence  of  pathological 
processes  is  a  conspicuous  feature. 

Kuettner^  has  made  an  exhaustive  study  of  the  perforating 
lymphatics  of  the  diaphragm.  He  shows  that  the  drainage  terri- 
tories of  the  diaphragm  are  such  that  abundant  opportunity  is 

1  Thirty-third  Congress  of  the  German  Surgical  Society,  June,  1903 ;  Centralbl.  f.  Chir.,  1903, 
No.  36  ;  Beitriige  z.  klin.  Chir.,  Tubingen,  vol.  xl.,  No.  1. 
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afforded  for  transdiaphragmatic  infection,  and  has  so  worked  out 
the  lymph  paths  as  to  show  that  while  each  half  of  the  organ  possesses 
its  own  hmphatic  field  communicating  with  other  parts  by  way  of 
lymph  nodes  only,  all  parts  of  the  diaphragm  f)ossess  anastomotic 
communication  with  the  pleura  and  peritoneum.  The  anterior  and 
posterior  lymph  vessels  communicate  and  drain  in  common  into 
certain  glands;  some  of  these  vessels  vertically  transverse  the 
diaphragm  twice  in  coursing  over  it.  Taken  with  the  studies  of 
Rohrer  and  my  own  observations,  it  seems  that  Kuettner's  work 
forms  the  necessary  link  in  completing  our  already  fairiy  full  com- 
prehension of  the  possibilities  of  transdiaphragmatic  infections. 
That  a  juxtaposed  abdominal  viscus  may  infect  the  pleura  or  peri- 
cardium {e.  g.,  hepatic,  splenic,  and  perirenal  abscesses  and  gastric 
ulcer)  has  long  been  common  pro})erty,  but  that  lesions  of  a  finer 
texture  may  be  recognized,  and  that  the  four  great  serous  cavities 
are  really  intercommunicating  l\Tnph  spaces,  is  within  recent  times 
leading  to  deductions  some  of  which  may  be  important.  Is  it  pos- 
sible that  the  pneumococcal  inflammations  of  the  peritoneum  (even 
when  primary)  may  be  transdiaphragmatic  infections,  the  lung  and 
pleura  escaping  in  some  cases?  The  frequency  with  which  the  ribs 
suffer  typhoidal  osteomyelitis  is  suggestive,  and  if,  as  Fraenkel  holds, 
the  typhoidal  spondylitis  is  really  a  bacillary  infection  of  the  cancel- 
lous tissues  of  the  bodies  of  the  vertebrae,  the  demonstration  of  ab- 
dominal and  thoracic  lymph  systems  as  so  closely  allied  threatens, 
as  the  result  of  a  minor  disclosure,  to  lead  one  into  a  labyrinth  of 
unjustified  speculation. 

It  is  not  the  purpose  of  this  paper  to  consider  transdiaphragmatic 
infections,  the  passage  of  fat-necrosing  substances  through  the 
diaphragm,  and  cancerous  extension  from  peritoneum  to  pleura,  or 
the  reverse;  these  subjects  have  recently  been  studied  by  von  Brunn^ 
and  Jensen,^  in  pneumococcal  peritonitis;  by  Henle,^  in  an  article  on 
"Pneumonia  and  Laparotomy;"  by  Truhart,*  in  considering  intra- 
thoracic fat-necrosis  in  disease  of  the  pancreas,  and  by  Tilger,^  in 
pleurisy  and  peritonitis;  Kuettner®  discusses  and  gives  most  of  the 
references.  The  demonstration  of  lesions  in  the  tendon  of  the 
diaphragm  is  only  a  minor  extension  of  Rdhrer's  observation. 

In  conclusion,  I  wish  to  express  my  appreciation  of  the  kindness 
of  Professor  Keen,  and  Drs.  Rosenberger,  Ellis,  and  Funke,  for 
helpful  aid  in  the  preparation  of  material  uix)n  which  this  paper  is 
based.  • 

»  Beitrage  z.  klin.  Chir.,  Bd.  xxxix..  Heft  1,  p.  94. 

*  Langenbeck'g  Archiv,  Bd.  Ixx.,  Heft  I,  p.  96. 

»  Ibid.,  Bd.  Ixlv.,  Heft  2.  *  Pankreas  Pathologic,  1902. 

»  Virchow'8  Arch.,  Bd.  cxxxvlii.  p.  499.  •  Loc.  dt. 
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A  CLINICAL  REPORT  OF  THREE  CASES  OF  INJURY  TO 
THE  LOWER  SPINAL  CORD  AND  CAUDA  EQUINA: 

WITH  REMARKS  UPON  PERONEAL  PALSY  DUE  TO  A  LESION  IN  THE 
EPICONUS,   UPON  INCREASE  OF  THE  PATELLAR  TENDON 
REFLEXES  FROM  A  LESION  BELOW  THE  LUMBAR 
SEGMENT,    AND    UPON    A    RARE    FORM    OF 
BROWN-SEQUARD    PARALYSIS    RESULT- 
ING  FROM   A    LESION   OF   THE 
LOWER     END     OF     THE 
SPINAL  CORD.^ 

By  Theodore  H.  Weisenburg,  M.D., 

IN8TBUCTOE  IN  NERVOUS  DISEASES  AND  IN  NEUROPATHOLOGY,  UNIVERSITY  OF  PENNSYLVANIA*, 
ASSISTANT    NEUROLOGIST   TO    THE    PHILADELPHIA    HOSPITAL. 

(From  the  service  of  Dr.  Wm.  G.  Spiller,  Philadelphia  and  Polyclinic  HospitalB.) 

The  following  three  cases  are  reported  because  of  their  unusual 
symptoms.  The  first  case  presents  bilateral  peroneal  palsy  with 
typical  steppage  gait  due  to  a  lesion  in  the  epiconus- — i.  e.,  tKat 
portion  of  the  spinal  cord  between  and  including  the  fifth  lumbar 
and  first  and  second  sacral  segments.  Peroneal  palsy  is  almost 
always  due  to  a  peripheral  lesion.  The  second  case  is  one  with 
increased  patellar  reflexes  with  a  lesion  in  the  cauda  equina,  below 
the  reflex  arc  for  the  knee-jerk.  This  condition  has  not  been  here- 
tofore dwelt  upon.  The  third  case  is  interesting  because  of  a  form 
of  Brown-Sequard  paralysis  peculiar  to  cases  of  unilateral  lesions 
in  the  lower  end  of  the  cord.  In  this  type  motion  and  sensation  are 
affected  in  the  same  lower  limb,  while  sensation  in  the  external 
genitalia  and  perineum  of  the  opposite  side  is  also  disturbed. 

Case  I. — J.  K.,  aged  thirty-five  years,  laborer,  while  walking  on 
a  railroad  track  was  struck  by  an  engine  going  at  a  moderate  rate  of 
speed.  He  was  struck  in  the  middle  of  the  back  and  was  thrown 
about  thirty-five  feet.  He  was  picked  up  in  an  unconscious  condi- 
tion, and  when  admitted  to  the  University  Hospital  two  hours  after- 
ward consciousness  had  returned.  He  had  always  been  healthy  up 
to  this  time  (January  5,  1901).  His  family  history  and  past  history 
are  negative.  Examination  on  admission  showed  numerous  lacera- 
tions oj  the  head,  ears,  a  broken  nose,  and  subconjunctival  ecchy- 
mosis.  The  back  in  the  mid-dorsal  and  lumbosacral  region  was  con- 
tused, but  no  fracture  or  dislocation  of  the  vertebrae  could  be  made 
out.  The  man  complained  of  intense  pain  in  the  back  and  of  a 
burning  sensation  in  his  feet,  which  was  aggravated  by  pressure. 
There  was  complete  motor  paralysis  of  his  lower  extremities.  Vesical 
control  was  lost.    No  rectal  disturbances  were  present.    Examination 

1  Read  before  the  Philadelphia  Neurological  Society,  October  27, 1903. 
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three  days  after  the  injury  by  Dr.  Potts  gave  the  follo\\4ng  results: 
The  patient  can  voluntarily  contract  the  quadriceps  and  adductor 
muscles  of  either  thigh.  He  is  able  to  raise  the  thigh  slightly  from 
the  bed.  No  atrophy  is  noticeable  in  the  lower  extremities.  All 
muscles  respond  to  the  faradic  current.  All  the  reflexes  in  both 
lower  extremities — i".  e.,  the  patellar  jerk,  Achilles  jerk,  and  ankle 
clonus — are  absent.  Plantar  irritation  produces  no  movement  of  the 
toes.  He  cannot  pass  his  urine  voluntarily,  but  knows  when  his 
bladder  is  full.  To-day  he  defecated  voluntarily.  Sensation  for 
touch,  pain,  and  temperature  is  lost  over  the  dorsum  of  both  feet, 
and  on  the  outer  side  of  both  legs  to  the  knees.  He  complains  of  an 
intense  burning  and  numb  feehng  in  both  feet,  especially  marked 
when  pressure  is  applied.  He  does  not  know  when  his  toes  are 
moved.    A  beginning  bed-sore  is  found  over  the  sacrum. 

A  note  made  twenty-five  days  after  the  injury  states  that  vesical 
control  was  normal.  Examination  by  Dr.  Potts  a  month  after  injury 
gave  the  following  results:  the  patellar  jerks  are  still  absent.  The 
Achilles  jerk  is  present  on  each  side  and  is  marked  more  on  the  right. 
Plantar  irritation  produces  a  doubtful  extension  of  toes  on  both  sides. 
The  muscles  are  flabby  and  somewhat  atrophied.  No  change  in 
electrical  reactions  is  found.  Sensation  is  about  the  same  as  at  the 
previous  examination.  From  this  time  on  his  condition  gradually 
improved,  the  patellar  jerk  on  the  left  side  returned  two  months 
later.  Six  months  after  the  injury  he  was  able  to  be  out  of  bed  and 
could  walk  with  the  aid  of  crutches,  at  which  time  it  was  noticed 
that  he  had  a  typical  "steppage"  gait.  He  left  the  University  Hos- 
pital (April  30,  1902)  and  could  then  walk  without  the  aid  of  a  cane, 
and  was  admitted  later  to  the  nervous  wards  of  the  Philadelphia 
Hospital,  service  of  Dr.  WilHam  G.  Spiller. 

Examination  on  September  30,  1903,  by  me  showed  a  wasting 
of  the  buttocks  and  of  both  lower  extremities,  more  marked  on  the 
right  side,  there  being  a  difference  of  one  inch  above  and  one-half 
inch  below  the  knees.  He  lies  with  both  extremities  strongly  ab- 
ducted. Motor  power  is  diminished  on  the  right  side  more  than  on 
the  left.  The  flexors  of  the  right  thigh  are  weak,  while  power  of 
adduction  of  both  thighs  is  greatly  diminished,  and  more  so  on  the 
right  side.  He  can  flex  and  extend  the  toes  slightly,  but  no  move- 
ments are  possible  at  the  ankle-joints,  and  he  has  bilateral  foot-drop. 
The  patient  walks  with  a  swinging  step,  hfting  his  foot  high  from 
the  ground,  and  has  a  distinct  steppage  gait. 

The  cremasteric  reflex  is  prompt  on  either  side.  The  left  patellar 
tendon  reflex  is  much  exaggerated;  on  the  right  side,  however,  there 
is  no  movement  of  the  leg  on  the  thigh  from  tapping  the  patellar 
tendon,  but  a  strong  contraction  of  the  quadriceps  muscle  can  be 
easily  felt.  Ankle  clonus  is  prompt  and  persistent  on  both  sides. 
Hal)inski's  sign  is  present  on  either  side.  There  is  a  hypaesthesia  for 
all  forms  of  sensation  over  the  dorsum  of  both  feet,  extending  on  the 


770      weisenburg:  injury  to  the  lower  spinal  cord. 

outer  side  of  both  legs  to  the  knees.  Bladder  and  bowel  control  are 
normal.  All  the  muscles  of  the  lower  limbs  respond  to  the  faradic 
current. 

The  lesion  in  this  case  was  most  probably  a  hemorrhage  into  the 
spinal  cord  or  a  traumatic  myelitis  between  the  fourth  lumbar  and 
third  sacral  segments  of  the  spinal  cord.  The  absence  of  bladder, 
rectal,  and  sexual  disturbances  shows  that  the  conus  medullaris, 
arbitrarily  put  by  Raymond  between  the  beginning  of  the  filum 
terminale  and  the  third  sacral  segment,  and  including  that  segment, 
and  that  the  fibres  in  the  lateral  columns  controlling  these  reflexes 
are  intact.  The  paralysis  involves  principally  the  peroneal  group 
of  muscles  on  either  side,  while  the  adductors  and  flexors  of  the 
thighs,  especially  on  the  right  side,  are  paretic;  in  addition,  there  is 
a  weakness  of  the  glutei.  The  cells  in  the  anterior  horns  of  the 
spinal  cord  controlling  these  muscles  have  been  placed  by  various 
authors  between  the  fourth  lumbar  and  third  sacral  segments,  some 
writers  placing  the  centres  for  the  adductors  and  flexors  as  high  as 
the  third  lumbar  segment.  The  upper  limit  of  the  lesion  is  shown 
by  the  presence,  in  fact,  the  exaggeration  of  the  patellar  tendon 
reflexes  and  the  preservation  of  the  cremasteric  reflex,  these  re- 
flexes showing  the  integrity  of  the  fourth  lumbar  segment  and  the 
lumbar  segments  above. 

The  case  affords  evidence  that  the  cremaster  reflex  arc  must  have 
its  spinal  portion  above  the  fourth  lumbar  segment,  and  that  it  is 
not  in  the  sacral  cord,  as  some  writers  have  taught,  and  that  the 
reflex  arc  for  ankle  clonus  must  be  below  the  second  sacral  seg- 
ment. The  preservation  of  the  bladder,  rectal,  and  genital  reflexes 
seems  to  indicate  that  the  white  matter  of  the  lateral  columns  is 
not  seriously  affected,  even  in  the  lower  .lumbar  and  upper  sacral 
cord,  and  that  the  lesion  must  be  almost  confined  to  the  gray 
matter. 

Minor,^  of  Moscow,  pointed  out  in  1901  that  just  such  a  symptom- 
complex  always  occurs  in  lesions  involving  the  gray  matter  of  this 
area — i.  e.,  the  fifth  lumbar  and  first  and  second  sacral  segments. 
In  such  cases  the  paralysis  always  involves  the  distribution  of  the 
sacral  plexus,  and  the  peroneal  group  of  muscles  is  most  affected 
and  the  paralysis  of  these  muscles  lasts  the  longest.  In  some  of  his 
cases  there  was  paresis  of  the  flexors  and  adductors  of  the  thigh. 
The  negative  symptoms  were  preservation  of  the  patellar  reflexes 
and  absence  of  bladder  and  rectal  disturbances.  He  called  this 
region  of  the  spinal  cord  the  epiconus.^  Similar  observations  have 
been  recorded  by  others,  Remak,^jWagner  and  Stolper,  Kotter, 
Barth  and  Hartmann,  and  Erb,  but  none  by  P]nglish  and  American 
writers,  so  far  as  I  know.    The  important  feature  of  these  cases  is 

1  Deutsche  Zeitschr.  f.  Nervenheilknnde,  1901,  p.  334. 

2  Quoted  by  Daus.,  S.    Monatsschrift  f.  Psych,  u.  Neurol.,  B.  xiii.,  H.  5,  S.  394, 1903. 
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the  involvement  of  the  gray  matter  of  the  fifth  lumbar,  and  first  and 
second  sacral  segments  with  integrity  of  the  white  matter. 

Case  II. — J.  C,  aged  thirty-one  years,  white,  laborer,  was  ad- 
mitted to  the  Philadelphia  Hospital  July  13,  1903.  He  was  shot 
June  8,  1903,  in  the  left  buttock  with  a  thirty-eight  calibre  Colt 
revolver  about  ten  feet  away,  the  ball  entering  and  perforating  the 
left  fifth  lumbar  vertebra,  as  was  shown  afterward  by  the  a--rays. 
The  course  of  the  bullet  was  downward  and  to  the  right;  the  ball, 
however,  has  not  as  yet  been  located.  The  patient  could  not  walk 
during  the  first  two  weeks  and  had  no  control  of  the  bladder  or  rectum. 
Examination  by  Dr.  Spiller,  July  18,  1903,  one  month  after  injury', 
showed  that  voluntary  power  in  the  lower  limbs  was  nearly  normal, 
except  in  the  flexors  of  the  right  foot.  Both  patellar  jerks  were  a 
little  prompter  than  normal.  The  Achilles  jerk  was  absent  on 
either  side,  and  Babinski's  sign  was  absent,  there  being  no  move- 
ment of  the  toes  in  either  direction.  There  was  an  area  of  greatly 
diminished  sensation  for  touch  and  pain  over  the  right  buttock, 
extending  about  three  or  four  inches  from  the  median  line,  and  in 
a  narrow  zone  back  of  the  right  thigh  and  back  of  the  right  leg,  and 
on  the  outer  side  and  sole  of  the  right  foot,  corresponding,  according 
to  Kocher's  diagram,  with  the  distribution  of  the  second,  third,  and 
fourth  sacral  segments.  The  sensation  in  the  left  lower  hmb  was 
normal.    He  had  incontinence  of  the  bladder  and  bowel. 

Examination  by  me  October  11,  1903,  three  months  after  the  in- 
jury, showed  the  patient's  condition  to  be  much  improved.  The 
flexors  of  his  right  foot  were  still  weak  and  he  could  not  rotate  out- 
ward his  right  thigh  as  well  as  he  should.  The  right  buttock  was  flat, 
there  being  atrophy  of  the  glutei.  Sensation  was  about  the  same  as 
at  the  pre\aous  examination,  -with  the  addition  of  a  hypaesthesia  of 
the  right  side  of  the  scrotum  and  penis. 

Both  cremasteric  reflexes  were  present,  and  both  patellar  tendon 
reflexes  were  distinctly  increased.  No  Achilles  jerk  nor  Babinski's 
sign  was  obtained  on  either  side.  He  could  hold  his  urine,  but  the 
power  of  the  bladder  was  still  diminished.  He  was  constipated,  and 
after  a  purgative  could  not  control  the  rectum.  All  the  muscles  re- 
sponded to  the  faradic  current,  except  the  right  glutei,  there  being 
also  no  response  in  these  muscles  to  the  galvanic  current. 

The  lesion  in  this  case  must  have  implicated  the  cauda  equina,  as 
the  bullet  entered  at  the  fifth  lumbar  vertebra,  and  its  course  was 
downward.  The  interesting  point  of  this  case,  and  the  one  I  wish 
to  call  special  attention  to,  is  the  increase  of  the  patellar  tendon 
reflexes  when  the  lesion  was  below  the  reflex  arc.  I  have  been 
unable  to  find  any  reference  to  this  condition  in  the  literature  at  my 
command,  except  in  Thorbum's*  contribution  to  the  Surgery  of  the 
Spinal  Cord.   This  author  mentions  the  following  cases  with  increase 

■  Pbiladelphia,  Blakiston  &.  Son,  1889. 
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of  the  patellar  reflexes,  but  pays  no  special  attention  to  this  subject. 
One  case  I  have  found  also  reported  by  Franz  Volhard.^ 

First  case,  cited  by  Thorburn  from  Kirchoff :  backward  crushing 
of  the  first  lumbar  vertebra  causing  a  degeneration  of  the  fourth  and 
fifth  sacral  segments,  the  only  symptoms  being  paralysis  of  the 
bladder  and  rectum  and  increased  patellar  reflexes.  Sexual  and 
sensory  changes  are  not  mentioned. 

Second  case:  a  partial  compression  of  the  cauda  equina  about 
the  level  of  the  last  lumbar  vertebra,  causing  severe  neuralgic  pains 
in  the  sciatic  and  pudic  distributions,  a  weakness  of  some  of  the 
muscles  of  the  lower  limbs,  but  no  complete  paralysis  and  no  anaes- 
thesia of  the  limbs.  The  bladder  and  rectal  functions  were  paralyzed. 
The  patellar  reflexes  were  slightly  exaggerated,  but  there  was  no 
ankle  clonus. 

The  third  case  is  cited  by  Thorburn  from  Oppenheim,  and  was 
one  of  fracture  of  the  first  lumbar  vertebra,  causing  a  myelitis  of  the 
conus  medullaris.  There  was  a  slight  weakness  of  the  calf  muscles, 
otherwise  no  loss  of  power  or  atrophy.  Anaesthesia  was  limited  to 
the  peroneal  region  and  buttocks.  There  was  paralysis  of  bladder 
and  rectum.  Here  also  the  knee-jerks  were  exaggerated,  but  there 
was  no  ankle  clonus. 

The  fourth  case,  by  Volhard,  of  a  tumor  of  the  cauda  equina,  as 
proved  by  necropsy,  with  motor  and  sensory  symptoms,  absent 
Achilles  jerks,  and  weakness  of  the  plantar  reflexes,  but  both  the 
patellar  reflexes  and  the  cremasteric  reflexes  were  exaggerated. 

In  all  four  of  these  cases,  therefore,  the  exaggeration  of  the  patellar 
reflexes  was  probably  caused  by  lesions  below  the  reflex  arc. 

It  is  difficult  to  find  a  satisfactory  explanation  for  such  a  phe- 
nomenon as  this,  but  evidently  the  patellar  reflex  arc  is  in  some  way 
thrown  into  a  state  of  excitation  in  these  cases.  No  writer  has  made 
this  a  subject  of  careful  study,  and  it  seems  therefore  important  to 
emphasize  the  fact  that  a  reflex  may  be  increased  by  a  lesion  in 
the  spinal  cord  below  the  portion  in  which  the  reflex  arc  is  repre- 
sented. Considerable  evidence  is  offered  that  in  the  nervous  system 
there  are  both  depressomotor  and  excitomotor  fibres  for  the  differ- 
ent reflexes,  these  having  their  origin  in  the  brain ;  and  it  may  be  that 
other  excitomotor  fibres  exert  their  influence  on  segments  above 
those  in  which  these  fibres  arise.  We  know  that  spinal  roots  on 
entering  the  cord  give  off  descending  branches  that  pass  downward 
in  the  posterior  columns;  the  function  of  these  fibres  is  entirely 
unknown,  but  we  must  assume  that  in  some  way  they  affect  the 
function  of  the  lower  segments.  It  is  probable  that  in  a  similar 
manner  the  lower  spinal  segments  exert  some  influence  over  higher 
spinal  segments,  and  there  is  no  doubt  whatever  that  in  the  antero- 
lateral columns  degeneration  of  short  fibres  occurs  upward.     It  is 

1  Deutsche  roed.  Wocbeii.,  1902,  No.  33. 
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presumable  that  these  fibres  exert  some  control  over  higher  segments 
than  those  in  which  they  arise,  and  in  this  way  possibly  cause  an 
exaggeration  of  tendon  reflexes. 

Case  III. — S.  W.  was  admitted  to  the  PolycUnic  Hospital  July  15, 
1903.  He  fell  down  an  elevator-shaft  from  the  eighth  floor,  a  dis- 
tance of  about  120  feet.  He  was  not  unconscious,  but  sustained  a 
fracture  and  displacement  of  the  second  lumbar  and  twelfth 
thoracic  vertebrae,  as  determined  by  the  a:-rays  several  days  after- 
ward. 

Examination  by  Dr.  Spiller  on  the  following  day  gave  the  follow- 
ing results:  The  right  lower  limb  was  completely  paralyzed.  Vol- 
untary power  in  the  left  lower  limb  was  almost  normal ;  some  weak- 
ness, however,  was  present  in  the  flexors  of  the  left  thigh.  The 
patellar  jerks,  Achilles  jerks,  Babinski's  reflex,  and  ankle  clonus 
were  not  obtained  on  either  side.  The  cremasteric  reflex  was  lost 
on  the  right  side,  but  prompt  on  the  left  side.  The  bladder  and 
bowel  control  was  lost.  The  whole  right  leg  felt  numb.  Sensation 
did  not  appear  to  be  lost  entirely  in  any  part,  but  touch  and  pain 
sensations  seemed  impaired  in  the  right  thigh,  both  front  and  back, 
over  the  right  buttock  and  the  right  side  of  the  scrotum.  The  sensa- 
tion of  the  left  lower  limb  was  normal. 

Examination  by  me  August  10,  1903,  one  month  aftensard, 
showed  no  appreciable  change,  except  that  by  reinforcement  a 
slight  movement  of  the  leg  on  the  thigh  was  obtained  on  tapping  the 
left  patellar  tendon.  The  whole  right  leg  seemed  wasted.  He  could 
flex  the  toes  sUghtly,  and  bladder  and  rectal  control  was  better. 
From  this  time  on  the  patient  improved  steiidily,  and  was  discharged 
from  the  hospital  September  1, 1903,  about  two  months  after  admis- 
sion. 

Examination  at  present,  three  months  after  injury,  gives  the 
following  results:  The  patient  is  able  to  walk  without  the  aid  of 
crutches,  although  still  weak.  The  left  lower  limb  seems  normal. 
The  right  lower  limb  is  generally  wasted  as  compared  with  the  left 
lower  limb.  All  movements  of  the  toes,  ankle,  knee,  and  hip  on  the 
right  side  are  possible,  although  not  quite  normal.  The  patellar 
tendon  reflexes,  Achilles  jerk,  and  ankle  clonus  are  absent  on  either 
side. 

Plantar  irritation  produces  no  movement  of  the  toes.  The  cre- 
masteric reflex  is  absent  on  the  right  and  prompt  on  the  left  side. 
There  is  no  absolute  loss  of  sensation  in  the  right  lower  limb,  but 
he  does  not  feel  touch  and  pain  as  well  as  he  should,  and  he  com- 
plains of  numbness  in  the  anterior  part  of  the  thigh  and  foot.  The 
bladder,  bowel,  and  sexual  functions  are  still  impaired.  Sensation 
IS  normal  over  the  left  lower  limb,  but  touch  and  pain  sensations 
are  diminished  over  the  left  half  of  the  penis  and  scrotum. 

The  interesting  feature  of  this  case  is  theBrown-S^quard  symptom- 
complex,  as  shown  by  the  weakness  of  the  right  lower  hmb  and  the 
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hypeesthesia  for  touch  and  pain  in  the  same  lower  Hmb,  while  on  the 
other  side  there  is  hypsesthesia  for  the  same  forms  of  sensation  over 
the  left  side  of  the  penis  and  scrotum.  The  lesion  must  have  been 
a  traumatic  myelitis  of  the  right  side  of  the  spinal  cord  or  an  intra- 
medullary hemorrhage,  sufficiently  high  to  involve  some  of  the  motor 
and  sensory  fibres  of  the  same  side  supplying  the  right  lower  limb, 
but  not  high  enough  to  involve  the  sensory  fibres  supplying  the  left 
lower  limb  after  their  decussation  to  the  opposite  side.  It  has  been 
shown  that  the  sensory  fibres  of  the  pudendal  plexus  decussate  lower 
in  the  spinal  cord  than  do  the  sensory  fibres  supplying  the  lower 
extremities.     This  case  seems  to  prove  this  view  to  be  correct, 


Diagram  showing  the  motor  and  sensory  fibres  im- 
plicated within  the  spinal  cord  in  Case  III.  A.  Uni- 
lateral lesion  implicating  the  lumbar  and  sacral 
regions  below  the  line  represented  by  A.  B.  The 
motor  fibres  of  one  side  of  the  cord  for  the  innervation 
of  the  lower  limb.  C  The  sensory  fibres  from  the 
same  lower  limb,  decussating  above  the  lesion.  E. 
The  sensory  fibres  from  the  perineum  and  external 
genitalia  of  the  opposite  side,  decussating  below  the 
lesion.  D.  The  sensory  fibres  from  the  opposite  lower 
limb,  decussating  above  the  lesion. 


because  there  was  hypsesthesia  for  touch  and  pain  over  the  penis  and 
scrotum  and  possibly  over  the  perineum  on  the  left  side,  opposite 
the  side  to  that  in  which  was  the  lesion,  while  in  the  left  lower  Hmb 
sensation  was  normal. 

We  may  expect  therefore  in  a  case  of  unilateral  lesion  in  the 
sacral  and  possibly  the  lower  lumbar  region  of  the  spinal  cord, 
disturbance  of  motion  and  sensation  in  the  lower  limb  and  in  the 
external  genitalia  and  perineum  on  the  same  side  as  the  lesion,  and 
disturbance  of  sensation  in  the  external  genitalia  and  perineum  of 
the  opposite  side.  This  explanation  for  this  symptom-complex  is 
made  more  comprehensible  by  the  accompanying  figuie.     This  is 
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a  fonn  of  Brown-Sequard  paralysis,  but  very  different  from  that 
occurring  when  the  lesion  is  higher  in  the  cord. 

This  interesting  symptom-complex  was  first  described  by  Wernicke^ 
in  1891.  Later,  Mann^  described  more  fully  the  same  case,  and 
added  a  similar  one  of  his  own.  So  far  as  I  know  these  two  are  the 
only  previous  cases  on  record.  A  short  abstract  of  these  cases  is 
given  below: 

Case  I. — Patient,  aged  thirty-two  years,  had  not  had  syphiUs,  and 
previously  had  been  healthy.  One  evening  he  complained  of 
intense  pain  in  the  back  and  a  weakness  in  the  left  lower  limb.  This 
increased  so  that  he  could  not  use  his  leg  at  all.  Pain  disappeared 
shortly  and  paresis  improved.  Six  months  after  this  he  presented 
a  flaccid  paralysis  of  the  left  lower  hmb;  the  only  muscle  act- 
ing was  the  iliopsoas.  All  the  reflexes  were  lost.  He  never  had 
bladder,  rectal,  or  sexual  disturbances  and  no  pain  in  his  left  leg. 
Sensation  for  pain  and  temperature  was  diminished  in  the  left 
lower  extremity  as  compared  with  the  right  lower  extremity.  On 
the  right  side  sensation  for  pain  and  temperature  was  diminished 
over  the  scrotum,  penis,  and  perineum.  No  motor  weakness  was 
found  in  the  right  leg. 

Case  II. — Patient  fell  three  metres,  landing  on  his  buttocks. 
This  resulted  in  a  paralysis  of  the  left  lower  hmb,  loss  of  sexual, 
bladder,  and  rectal  control.  One  year  after  the  injury  the  gait 
was  spastic  and  paretic,  the  left  leg  being  dragged  on  the  floor. 
There  was  weakness  of  both  lower  limbs,  much  more  marked  on 
the  left  side;  the  patellar  reflexes  and  Achilles  jerks  were  much 
increased,  but  more  on  the  left  side.  Ankle  clonus  was  not  obtained. 
Both  lower  limbs  were  flaccid  on  passive  movement.  On  the  left 
side  there  was  hypsesthesia  for  pain  and  temperature  up  to  the 
inguinal  region  anteriorly  and  iliac  crest  posteriorly.  Touch  sensa- 
tion was  normal.  The  right  half  of  the  penis,  rectum,  and  perineum 
were  hypaesthetic  to  pain-  and  temperature-sense. 

Another  interesting  feature  of  my  third  case  is  the  almost  com- 
plete restoration  of  motion  in  the  right  lower  limb,  following  prob- 
ably a  traumatic  myelitis.  In  another  case  which  I  had  the  oppor- 
tunity of  seeing  through  the  kindness  of  Dr.  Spiller,  paralysis  in  all 
four  extremities  following  a  jump  out  of  a  third-story  window  existed. 
Thirteen  months  after  the  injury  examination  showed  hardly  a  trace 
of  paralysis.  Such  cases  as  these  show  the  wonderful  recuperative 
powers  of  the  spinal  cord  when  destruction  is  not  complete  at  any 
one  level. 

'  Sitzungsberichte  der  schleslschen  Gesellschaft  f.  faterliindische  Cultur.  Sitzung  vom  6 
Februar,  1891,  femer  Gesammelte  Anfitiitze,  p.  300. 
*  Deutsche  Zeitscb.  f.  Nerrenbellkunde,  vol.  x. 
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THE   RELATION   OF   TYPHOID   FEVER  TO 
TUBERCULOSIS. 

By  James  M.  Anders,  M.D.,  LL.D., 

PROFESSOR    OP    MEDICINE    AND    CLINICAL     MEDICINE    AT    THE    MEDICO-CHIRUHGICAL    COLLEGE; 
VISITING    PHT8ICIAN    TO    THE    MEDICO-CHIRURGICAL    HOSPITAL;    CONSULTING    PHYSICIAN 
TO    THE    JEWISH    HOSPITAL,    ETC.,  ■  PHILADELPHIA. 

It  is  well  known  that  typhoid  fever  and  acute  tuberculosis  may 
be  rarely  associated,  and  form,  so  to  speak,  a  composite  clinical 
picture.  More  commonly,  typhoid  fever  develops  in  the  course 
of  chronic  tuberculosis.  When  acute  miliary  tuberculosis  and 
typhoid  are  concurrent,  the  former  disease  is,  as  a  rule,  secondary 
to  the  latter,  although  it  must  be  recollected  that  an  old  tuberculous 
focus  usually  co-exists. 

In  other  words,  these  are  cases  in  which  persons  with  either  an 
active  chronic  tuberculosis  or  a  latent  encapsulated  focus  contract 
typhoid  fever.  It  may  be  assumed  that  the  reaction  of  the  tissues 
is  incomplete;  that  tl;ie  resisting  powers  are  defeated  and  the  bacilli 
liberated  under  the  influence  of  the  typhoid  infection.  It  is  also 
clear  that  forms  of  acute  tuberculosis  are  not  likely  to  supervene 
when  there  is  present  a  thick,  dense  limiting  wall  as  in  old  cases 
that  are  practically  cured. 

This  paper  deals  principally  with  typhoid  fever  complicated  with 
acute  miliary  tuberculosis  and  acute  pneumonic  phthisis.  It  is 
important  to  bear  in  mind  that  the  typhoid  process  is  responsible, 
in  the  manner  explained  above,  for  the  rapid  dissemination  of  the 
tubercle  bacilli  or  the  conversion  of  chronic  into  acute  tuberculosis. 

It  must  be  admitted  that  rapid  infection  of  the  lungs  with  tubercle 
bacilli  from  without  may  also  occur  in  the  course  of  typhoid  fever 
and  acute  pneumonic  phthisis  result  as  a  complication,  the  primary 
infection  serving  as  a  predisposing  condition.  Indeed,  in  at  least 
4  of  the  six  cases  of  combined  typhoid  and  acute  tuberculosis 
reported  below,  the  latter  affection  assumed  the  pneumonic  type, 
and  some  of  these  at  all  events  may  have  been  due  to  this  mode 
of  infection.  Moreover,  it  must  be  recollected  that  when  typhoid 
fever  arises  in  subjects  of  arrested  pulmonary  tuberculosis  and  is 
complicated  with  bronchopneumonia  (as  was  true  of  Case  II.  of  my 
series)  the  inflammatory  changes  occasioned  by  this  complication 
may  break  down  the  protecting  wall  and  allow  of  the  distribution 
of  the  tubercle  bacilli  throughout  the  lungs  as  well  as  to  other  and 
more  remote  regions  by  means  of  blood  and  lymphatic  metastasis. 

It  does  not  appear  that  a  chronic  tuberculous  process  predisposes 
markedly  to  typhoid  fever,  judging  from  the  comparative  infre- 
quency  of  enteric  fever  in  the  course  of  that  common  disease. 
Thus  out  of  a  totality  of  249  autopsies  in  cases  of  typhoid  fever, 
only  19  (7.6  per  cent.)  showed  the  presence  of  old  tuberculous 
lesions.     Per  contra,  the  former  widespread  opinion  that  typhoid 
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fever  predisposes  to  tuberculosis  receives  no  support  from  my 
observations,  as  will  be  shown  hereafter. 

Eshner^  has  reported  a  case  of  triple  infection — pulmonary  tuber- 
culosis with  intercurrent  typhoid  fever  complicated  by  pneumonia — 
and,  bearing  upon  the  subject  of  the  occurrence  of  typhoid  fever 
in  the  course  of  tuberculosis,  he  makes  the  following  statistical 
quotations:  "Among  2000  fatal  cases  of  typhoid  fever  examined 
after  death  at  Munich,  Holscher  noted  108  (5.4  per  cent.)  of  tuber- 
culosis in  various  situations,  and  he  quotes  Gruber  as  having  noted, 
among  710  fatal  cases  of  typhoid  fever,  22  (3.3  per  cent.)  compli- 
cated by  old  tuberculosis  of  the  lungs.  Bettke,  among  1420  cases 
of  typhoid  fever  at  Basle,  noted  23  (1.6  per  cent.)  in  tuberculous 
subjects;  while  Dopfer  noted  tuberculosis  in  46  (5  per  cent.)  among 
927  cases  of  typhoid  fever." 

No  allusion  is  made  to  the  association  of  acute  forms  of  tuber- 
culosis with  typhoid  fever  in  these  statistical  representations. 
M.  Forget^  affirms  that  persons  suffering  from  pulmonary  tuber- 
culosis are  rarely  attacked  by  typhoid  fever,  and  regards  the  former 
as  preservative  against  the  latter. 

The  question  of  the  diagnosis  of  these  combined  affections  is  of 
the  utmost  importance  from  the  standpoint  of  prognosis,  the  outlook 
in  pure  typhoid  being  generally  hopeful.  I  have  also  endeavored 
to  determine  the  incidence  of  the  hybrid  affection — ^typhoid  fever 
and  acute  tuberculosis — ^which,  as  T^dll  be  shown  hereafter,  is 
fortunately  extremely  rare.  The  writer  has  recently  met  2  cases  in 
his  hospital  practice  in  which  these  two  leading  affections  appeared 
to  be  concurrent.  The  post-mortem  records  of  the  Philadelphia 
and  Episcopal  Hospitals  for  the  last  ten  years  have  been  carefully 
examined  with  reference  to  the  question  of  the  relation  of  typhoid 
fever  to  tuberculosis,  and  the  results  have  been  tabulated  as  follows:' 


Total  number 
of  cases 
showing 
typhoid 
lesions. 

c^T^ow-  '         Namber  Showing 

Variety  of  acute 
tuberculosis. 

typ'Jfoid  alid    'y^^yT^J^^    '^^^^ff^^ 
tiiKx^rpiiinna        chronic             acute 
I^om!       tuberculosis,  tuberculosis. 

Philadelphia 

Hospital. 

Johns  Hopkins 
Hospital. 

Episcopal 
Hospital. 

90 
80 
79 

11          1          10          1            1 

1                        j 

4           i             3     ■      i             1 
8                        C                        2 

AcQte  miliary 
tuberculosis. 

Acute  pneumonic 
phthisiR. 

Acute  pneumonic 
phthisis  and 
mlliarr  of  InngR 
and  pleone. 

Summaiy 

2M 

»            1            1»            j              4 

'  Philadelphia  Medical  Journal,  March  25,  1899. 

*  Quoted  by  Murchison,  The  Continued  Fevers  of  Great  Britain,  third  edition,  London,  1884, 

*  The  writer  desires  to  make  grateful  acknowledgment  to  Dr.  Wm.  Egbert  Robertson  and 
Dr.  Ralph  H.  Spangler  for  kind  aid  in  ooUecting  sUtiatical  data. 
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Cases  illustrative  of  combined  typhoid  and  acute  pneumonic 
phthisis  and  acute  miliary  tuberculosis. 

Case  I. — L.  B.,  aged  twenty-five  years,  colored,  unmarried,  and 
by  occupation  a  domestic;  no  history  of  the  use  of  alcohol,  but  has 
had  syphilis  and  one  miscarriage;  menstruation  was  regular  as 
a  rule. 

Family  History.  Father  deceased  of  unknown  cause;  mother  of 
pneumonia;  patient  statedth  at  she  was  sick  all  of  last  winter; 
she  died  in  spring;  patient  had  never  had  any  brothers  or  sisters. 

Personal  History.  Whooping-cough,  measles,  and  mumps  as  a 
child;  at  eighteen  years  had  an  attack  of  rheumatism  lasting  two 
weeks  and  making  good  recovery.  Colds  and  "coughs"  have  been 
common  during  second  decade  of  life;  also  sore  throat,  and  much 
headache. 

Present  Illness.  August  23d  went  to  Cape  May  and  contracted 
a  "cold,"  which  became  persistently  worse,  and  she  was  obliged 
to  betake  herself  to  bed.  On  September  8th  patient  was  admitted 
to  the  female  wards  of  the  Medico-Chirurgical  Hospital  with  a 
cough,  pain  in  her  left  axillary  region,  fever,  etc. 

Physical  Examination.  Young  colored  woman,  medium  size, 
with  poor  development  and  slightly  emaciated.  There  are  visible 
a  considerable  number  of  punched  scars  on  the  anterior  surface  of 
leg.  Knee-jerks  normal;  sensation  normal;  eyes,  liver,  and  heart 
also  normal.  Spleen  somewhat  enlarged;  consolidation  of  lower 
lobe  of  left  lung,  with  a  small  cavity  in  left  upper  lobe. 

September  18,  1903,  5  p.m.  On  account  of  the  splenic  enlarge- 
ment the  blood  was  tested  for  the  Widal  reaction,  and  it  responded 
positively.  A  sero  reaction  was  also  obtained  on  September  20th 
and  again  on  September  30th;  the  diazo  reaction  was  present;  con- 
siderable enlargement  of  spleen.  Cardiac  impulse  weak  and  diffuse 
pulsation  felt  over  region  of  left  auricle.  Slight  increase  of  dulness 
over  same  region,  but  no  murmur  detectable.  Patient  much  dis- 
tressed; feels  certain  that  death  is  at  hand.  Has  at  no  time  been 
delirious,  but  symptoms  of  motor  irritation  were  noted  as  tremor 
of  upper  lips  and  hands. 

Blood  Examination.  Haemoglobin,  75  per  cent.;  reds,  4,680,000; 
whites,  9400. 

Urine  Examination.  Granular  casts;  albumin,  a  trace;  specific 
gravity,  1012. 

2lst.  Sputum  Examination.  Tubercle  bacilli  present;  also 
elastic  tissue. 

There  would  appear  at  first  sight  to  be  no  doubt  as  to  the  co- 
existence of  typhoid  fever  and  acute  pneumonic  phthisis  in  this 
case.  The  earlier  examinations  of  the  patient  after  admission  into 
the  hospital  all  seemed  to  indicate  tuberculosis;  the  sole  feature 
that  directed  attention  to  the  typhoid  infection  was  some  consider- 
able splenic  enlargement — a,  more  marked  increase  in  size  than  I 
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had  ever  seen  in  pure  acute  pneumonic  phthisis.  This  fact  suggested 
the  making  of  a  blood  examination  for  the  Widal  reaction  and  led 
to  the  discovery  of  the  associated  disease — typhoid  fever.  Other 
symptoms  of  enteric  fever,  however,  developed  subsequently. 

Case  II. — J.  S.,  aged  twenty-eight  years,  a  Polander,  single, 
laborer,  was  admitted  to  the  Medico-Chirurgical  Hospital  Octo- 
ber 29,  1903.  The  family  history  proved  negative,  and  the  same 
is  true  of  his  previous  personal  history.  Patient  was  well  developed 
and  well  nourished  on  admission;  he  was  rational,  though  consider- 
ably prostrated  and  temperature  102°  F. ;  spleen  enlarged  and  two 
rose-colored  spots  visible.  In  addition,  there  are  noted  bluish 
spots,  the  "taches  bleuatres"  of  the  French  writers,  ranging  from 
one-third  to  one-half  inch  in  diameter  and  scattered  over  the  entire 
body;  they  do  not  disappear  upon  pressure.  A  noticeable  enlarge- 
ment of  the  postcervical  or  epitrochlear  glands  can  be  detected; 
the  penis  shows  an  old  linear  scar  beneath  the  frenum.  There  is 
slight  rigidity  of  neck,  but  no  tenderness  along  spine,  scalp  or  head ; 
the  conjunctiva  are  injected,  the  pupils  sHghtly  dilated.  The  gums 
are  inflamed  at  the  teeth,  and  bleed  upon  the  slightest  touch,  and 
the  phar\Tix  is  the  seat  of  a  decided  catarrhal  irritation.  Numerous 
moist  rales  are  heard  over  both  lungs,  more  especially  at  right 
base,  where  the  breath  sounds  are  also  bronchovesicular,  showing 
lobular  infiltration.  Heart  normal,  although  pulmonic  sound  is 
slightly  accentuated.  The  spleen  is  enlarged;  the  abdomen  not 
tender,  but  somewhat  tympanitic  with  gurgling  to  pressure  in  right 
iliac  region. 

November  4th.  General  symptoms  increased  in  severity;  eruption 
characteristic  and  abundant;  had  rigor  previous  night,  and  later 
slight  intestinal  hemorrhage.  The  physical  signs  indicate  resolution 
in  right  lower  lobe  of  the  lung.  A  bandage  applied  to  right  elbow 
after  taking  a  blood  culture  produced  ecchymosis  of  right  forearm. 
Has  marked  hiccough,  and  is  flelirious. 

12/^.  The  phvsical  signs  indicate  an  area  of  consolidation  in 
left  lung  near  the  base,  and  also  one  on  right  side  at  angle  of  scapula 
(bronchopneumonia).  The  sputum  is  tenacious,  and  decidedly 
hemorrhagic,  and  has  been  so  for  twenty-four  hours;  it  shows  no 
tubercle  bacilli  but  •  streptococci  and  staphylococci.  The  urine 
analysis  revealed  the  findings  of  an  acute  hemorrhagic  nephritis. 

15/^.  Small  mass  is  noted  in  lower  right  quadrant  of  abdomen, 
below  ( ?)  the  seat  of  the  appendix.  It  is  soft  and  presents  fluctua- 
tion, and  is  slightly  painful  to  touch. 

18fA.  Patient's  general  condition  has  improved,  although  a  large 
hemorrhage  occurred  last  evening,  accompanied  by  the  usual  drop 
in  temperature.  The  palpable  mass  in  abdomen  is  still  present  with- 
out change;  the  surgeon  refuses  to  operate  on  account  of  extensive 
bronchopneumonia.  The  sputum  is  viscid,  and  tinged  with  s})ecks 
of  red  blood.     Signs  of  resolution  slowly  progressing  in  right  lung. 
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DecernJber  10th.  Since  former  note,  numerous  examinations  of 
the  sputum  were  made,  with  the  same  result  as  noted  above.  The 
Widal  reaction  was  noted  a  few  days  after  admission,  and  on 
several  occasions  during  the  course  of  the  illness;  the  diazo  reaction 
was  also  present. 

11th.  The  physical  signs  indicated  the  presence  of  a  small 
cavity  in  the  left  interscapular  space.  It  was  thought  that  an  abscess 
had  developed,  but  the  sputum  examination  on  the  following  day 
showed  the  presence  of  numerous  tubercle  bacilli  for  the  first  time, 
but  subsequently  they  were  constantly  present  and  the  temperature 
became  hectic  in  type.  The  conclusion  was  now  inevitable  that 
tuberculosis  had  probably  been  associated  with  typhoid  fever,  and 
only  declared  itself  during  early  convalescence. 

The  next  case  herein  reported  occurred  in  the  Philadelphia 
Hospital,  and  is  taken  from  the  post-mortem  and  clinical  records 
of  that  institution;  it  is  the  only  instance  of  combined  diseases 
under  consideration  out  of  90  autopsies  on  cases  of  typhoid  fever 
and  on  all  cases  of  acute  tuberculosis  covering  a  period  of  ten  years. 

Case  III. — G.  K.,  aged  twenty-one  years,  white,  single,  laborer, 
admitted  April  18,  1899.  The  history  sheet  was  lost,  but  a  few 
ward  notes  were  found;  the  temperature  averaged  from  102°  to 
103.2°  F.,  pulse  72,  later  frequent;  respirations  about  26;  the  spleen 
was  enlarged,  the  abdomen  was  tympanitic  and  diarrhoea  was 
present;  sero  reaction  present;  tubercle  bacilli  absent  at  first,  later 
found;  no  mention  of  rose  spots.  Condition  grew  progressively 
worse,  and  patient  died  May  21,  1899. 

The  autopsy  showed  intestinal  perforation  with  adhesions  to  the 
omentum.  Typhoid  ulcers  in  large  intestine  cicatrizing;  also  ulcers 
about  the  valve  with  swollen  solitary  follicles.  Peyer's  patches  in 
stage  of  infiltration  and  ulcers  very  numerous. 

The  left  lung  is  almost  entirely  free  from  pigmentation;  the 
anterior  portion  of  lung  normal,  except  a  few  tubercles  scattered 
through  the  apex;  posteriorly,  there  are  patches  of  pneumonia, 
involving  about  one-half  the  depth  of  the  entire  posterior  portion 
of  lungs.  Right  lung:  upper  lobe,  normal;  middle  lobe  is  tuber- 
cular throughout,  being  consolidated  to  a  considerable  extent  with 
many  tubercles;  lower  lobe  shows  hypostatic  pneumonia  almost 
throughout. 

The  post-mortem  records  of  the  Episcopal  Hospital  furnish  two 
instances  of  combined  typhoid  fever  and  acute  tuberculosis,  as 
follows  •} 

Case  IV.— J.  McI.,  aged  eighteen  years,  single,  was  admitted 
to  the  medical  wards  of  the  Episcopal  Hospital  August  30,  1898, 
and  died  September  12,  of  the  same  year. 

The  clinical  diagnosis. was  typhoid  fever  with  perforation..    The 

1  The  writer  regrets  that  no  clinical  notes  of  this  case  are  available. 
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autopsy,  however,  showed  acute  miliary  tuberculosis  in  addition 
to  the  tj-phoid  lesions  with  perforation.  Both  lungs  were  studded 
throughout  with  miliary  tubercles,  but  there  was  no  consohdation. 
The  spleen  was  enlarged,  and  the  small  intestines  presented  typhoid 
lesions  in  the  usual  seat  associated  with  marked  hj^raemia.  Per- 
foration had  taken  place  in  the  ileum,  around  which  there  was  an 
adhesive,  locaUzed  peritonitis.  Many  of  the  lesions  were  about 
to  show  necrosis. 

Case  V. — On  admission,  the  diagnosis  of  typhoid  fever  accom- 
panied the  patient,  but  the  clinical  diagnosis  during  the  stay  in 
the  hospital  was  pulmonary  tuberculosis  and  tubercular  bacilli 
were  found  in  the  sputum.  The  case  proved  fatal,  and  loculated, 
serofibrinous,  and  hemorrhagic  pleurisy  was  noted  at  autopsy; 
also  caseous  deposits  and  miliary  tubercles  throughout  lungs  and 
pleura,  while  the  intestines  presented  typical  typhoid  ulcers;  In 
this  instance  of  combined  typhoid  fever  and  acute  tuberculosis 
both  affections  had  been,  although  at  different  times,  diagnosticated 
during  life,  but  their  association  was  not  recognized. 

Case  VI. — Osier  has  informed  me  that  out  of  a  total  of  80 
autopsies  of  cases  of  typhoid  fevef  at  the  Johns  Hopkins  Hospital, 
one  showed  acute  tuberculosis  starting  in  as  an  acute  pneumonic 
condition. 

It  is  evident  from  the  foregoing  statistical  facts  including  the 
reports  of  the  5  cases,  that  combined  typhoid  infection  and  acute 
tuberculosis,  as  stated  above,  is  rare.  Thus  acute  tuberculosis  was 
associated  in  1.6  per  cent.,  and  chronic  tuberculosis  in  7.6  per  cent, 
of  the  cases  of  typhoid  that  came  to  autopsy.  I  have  not  included 
case  histories  (except  Nos.  1  and  2),  unsupported  by  post-mortem 
proof,  for  the  reason  that  the  chances  of  error  in  diagnosis  are 
exceedingly  great,  as  will  appear  hereafter. 

It  is  said  that  when  tuberculosis  and  typhoid  fever  are  associated 
together  in  the  same  case,  the  former  may  dominate  the  scene  and 
cause  the  Widal  reaction  either  to  disappear  or  to  fail  to  appear. 
For  this  reason,  certain  cases  of  the  combined  disorders  may  be 
readily  overlooked. 

E.  Kraus*  found  in  1  case  that  a  complicating  pneumonia  caused 
the  sero  reaction  to  disappear  just  one  day  prior  to  the  death  of  the 
patient.  The  post-mortem  revealed  the  lesions  of  typhoid  and  lobar 
pneumonia  in  combination.  It  would  appear  from  this  fact  that 
the  serum  of  some  other  disease  Uke  pneumonia  and  acute  tuber- 
'  ulosis  may  prevent  the  reaction  of  the  typhoid  bacilli.  It  is  possible 
that  the  sero  reaction  of  typhoid  fever  is  sometimes  also  delayed 
on  account  of  interfering  complications,  or  again,  it  may  be  tempo- 
rarily absent  in  the  course  of  a  given  case  for  the  same  reason. 
A  careful  study  of  the  cases  reported  in  the  literature  will  reveal 

>  Zdt.  f.  Heilk.,  Bd.  xxl.,  H.  5. 


782      ANDERS:  RELATION  OF  TYPHOID  FEVER  TO  TUBERCULOSIS. 

much  evidence  to  support  this  view.  Thus  cases  compHcated  with 
appendicitis  at  times,  as  I  know  from  personal  observation,  do 
not  show  the  Widal  reaction  until  the  compUcation  is  removed  by 
operation. 

Conversely,  F.  Lobiesen^  examined  the  blood  of  151  patients 
who  did  not  have  typhoid  fever,  but  were  admitted  into  the  hospital 
with  that  diagnosis  or  suspected  enteric  fever.  Of  these  4  gave  a 
positive  reaction  at  1  to  25,  and  3  died,  showing  respectively  acute 
miliary  tuberculosis,  retroperitoneal  abscess  and  calculous  pyelitis 
with  tuberculous  meningitis.  He,  with  Fiocca,^  concludes  that  a 
positive  diagnosis  can  be  made  when  the  reaction  occurs  with  a 
dilution  as  great  as  1 :  50.  Now,  in  Case  I.  of  my  series  the  blood 
examinations  were  made  by  the  Bacteriological  Department  of 
the  Bureau  of  Health,  where  the  higher  dilutions  (1:40  to  1:50) 
are  employed.  It  was  deeply  regretted  that  no  autopsy  was  allowed, 
and  yet,  as  stated  above,  there  can  be  little  room  for  doubting  the 
coincidence  of  typhoid  fever  and  acute  pneumonic  phthisis  in 
view  of  the  three  positive  sero  reactions  at  intervals  of  several  days. 
There  was  absolutely  no  history  of  previous  typhoid  infection.    ' 

If  the  Widal  reaction  can  be  relied  upon  to  differentiate  typhoid 
fever  from  acute  tuberculosis  with  absolute  certainty,  then  these 
two  diseases  were  associated  in  this  instance.  In  2  of  the  cases 
reported  below,  however,  in  which  the  sero  reaction  occurred,  the 
necropsy  failed  to  show  any  typhoid  lesions. 

A  number  of  recent  observers  have  found  that  icteric  serum  was 
possessed  of  a  certain  amount  of  agglutinizing  power.  The  subject 
has  just  been  carefully  reviewed  by  E.  Libman.^  He  quotes  Koehler, 
who  found  in  8  cases  of  icteric  diseases  of  the  liver  an  agglutination 
reaction  in  6.  The  highest  dilution  in  which  he  obtained  the 
reaction  was  1:40;  very  rarely  1:50,  and  once  it  was  only  1:10. 
Koehler  experimented  with  the  bile  of  rabbits  which  had  slight 
agglutinizing  power;  also  with  that  of  dogs,  and  this  manifested 
a  decided  agglutinizing  potency  (even  up  to  1: 160). 

Libman*  made  observations  upon  ten  specimens  of  human  bile, 
either  normal  or  from  cases  of  typhoid  fever,  chronic  pancreatitis 
or  cholelithiasis,  and  in  no  instance  could  he  get  a  positive  Widal 
reaction.  Sailer*  reports  3  cases  of  intense  jaundice,  all  of  which 
failed  to  give  the  sero  reaction.  The  time  has  arrived  when  a 
slight  reaction  in  a  dilution  of  1 :  50  is  not  to  be  regarded  as  a 
positive  Widal  reaction. 

It  is  admittedly  difficult  to  interpret  the  clinical  phenomena  of 
the  combined  diseases  during  life.  All  of  the  cases  that  came  to 
autopsy  showed  that  the  clinical  diagnosis  was  either  incomplete 

>  Zeit.  f.  klin.  Med.,  D.  V.  L.  HI,  Heft  1  und  11.  =  II  Policlinico,  November  1, 1900. 

»  Medical  News,  January  30, 1904.  *  Loc.  cit. 

6  Transactions  of  the  Philadelphia  Pathological  Society,  1902,  p.  253. 
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Or  erroneous.  In  Cases  I.  and  II.  (see  ante)  acute  pneumonic 
phthisis  was  associated  with  t^-phoid  fever,  and  in  the  former  a 
lobar  type  of  consoHdation  occurred,  while  in  the  latter  it  was  a 
bronchopneumonic  type. 

The  question  of  the  effect  of  acute  tuberculosis  upon  the  course 
of  typhoid  fever  is  one  of  considerable  interest.  It  was  observed 
in  Case  I.  that  the  tj-phoid  fever  was  apparently  uninfluenced  by 
the  tuberculous  process.  Indeed,  it  may  be  said  that  the  sjinptoms 
of  typhoid  were  distinctly  in  abeyance.  In  Case  II.  the  clinical 
features  of  typhoid  were  intense  and  the  course  prolonged,  and 
yet  this  disease  was  a  thing  of  the  past  before  the  tuberculous 
process  reached  the  stage  of  ca\aty  formation,  and  tubercle  bacilli 
found  in  the  sputum. 

The  temperature-curve  in  the  combined  cases  resembled  closely 
that  of  typical  typhoid — at  all  events  until  the  tvphoid  process 
had  spent  its  main  force.  On  the  other  hand,  the  pulse  partook 
during  the  fastigium  more  of  the  character  of  that  seen  in  acute 
tuberculosis  than  of  typhoid  fever,  being  rapid  and  feeble. 

The  diagnosis  of  the  combined  affections  may  be  assisted  by 
remembering  that  the~  characteristic  typhoid  symptoms  usually 
manifest  themselves  before  the  diagnostic  evidences  of  acute  tuber- 
ciilosis.  This  is  particularly  true  of  the  cases  in  which  the  pneu- 
monic type  of  a  tuberculous  process  is  associated  with  typhoid. 
Here  the  diagnosis  cannot  be  completed,  as  a  rule,  until  tubercle" 
bacilli  are  discovered  in  the  sputum  usually  after  the  lapse  of 
weeks.  In  my  cases  no  tubercle  bacilli  were  detected  until  the 
physical  signs  denoting  apical  cavity  formation  were  noted.  In 
this  connection,  attention  should  again  be  called  to  the  fact  that  in 
the  majority  of  the  cases  the  associated  tuberculosis  assumes  the 
form  of  acute  pneumonic  phthisis,  according  to  the  results  of  my 
collective  investigations.  Certain  forms  of  acute  tuberculosis  were 
commonly  mistaken  for  typhoid  fever,  such  as  acute  miliary  tuber- 
culosis and  the  acute  pulmonary  varieties,  as  the  reports  of  the 
following  cases  will  illustrate: 

In  November,  1901, 1  had  under  my  care  a  patient  in  the  Medico- 
iilhirurgical  Hospital  suffering  from  typhoid  fever,  and  who  gave 

strong  family  history  of  pulmonary  tuberculosis.    The  case  began 

ith  pleuritis,  accompanied  with  moderate  effusion.  The  diagnosis 
}i  tuberculous  pleurisy  was  provisionally  made,  but  after  the  lapse 
^f  ten  days  true  typhoid  symptoms  supervened,  while  the  effusion 
ras  slowly  and  gradually  absorbed.    Recovery  ensued. 

An  interesting  and  instructive  case  is  recorded  by  Osler,^  in 
rhich  for  nearly  two  weeks  tuberculous  pneumonia  was  suspected 
account  of  apparently  clear  physical  .signs  and  the  family  history. 

iter,  the  tnie  typhoid   symptoms   appeared   and    l)ecame   well 

'  studies  in  Typhoid  Fever,  aeries  3,  p.  464. 
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marked,  although  the  Widal  reaction  was  not  present  until  the  end 
of  the  third  week. 

The  following  two  ease  histories  bearing  on  this  point  have  been 
taken  from  the  clinical  and  post-mortem  records  of  the  Philadelphia 
Hospital : 

Case  I. — S.  R.,  aged  twenty-two  years,  Polander,  occupation 
laborer,  was  admitted  to*  the  medical  wards  of  the  Philadelphia 
Hospital  April  26,  1902;  a  chill  one  week  before,  followed  by 
dyspnoea,  cough,  bloody  expectoration,  intestinal  disturbance,  and 
mental  dulness.  No  family  history  obtainable.  The  physical 
examination  showed  coated  tongue,  dicrotic  pulse,  broncho- 
vesicular  breathing,  and  impairment  of  resonance  over  lower  lobes. 
The  abdomen  was  distended  and  tympanitic;  spleen  enlarged;  few 
suspicious  rose  spots  observed;  temperature  ranging  from  102°  to 
104°  F.;  pulse  66  to  100;  no  positive  Widal  reaction;  diagnosis  of 
pulmonary  tuberculosis  was  made  during  life. 

The  autopsy  revealed  typical  typhoid  ulcers,  acute  splenic  tumor, 
parenchymatous  degeneration  of  the  liver  and  kidneys,  and  con- 
gestion of  the  lungs.  On  section,  the  lung  texture  showed  slight 
increase  of  consistency,  but  crepitation  was  everywhere  present. 
Typhoid  ulcers  were  found  in  the  ileum,  and  several  large  ulcers 
in  the  caecum. 

Case  II. — C.  S.,  aged  thirty-six  years,  a  patient  in  the  medical 
wards  of  the  Philadelphia  Plospital,  died  February  6,  1902.  The 
history  of  the  case  was  as  follows:  111  three  weeks  with  chill, 
cough,  slight  expectoration,  occasional  vomiting,  some  abdominal 
pain,  diarrhoea,  with  bloody  stools  twenty-four  hours  after  admis- 
sion; temperature  104°  F.  Patient  passed  into  the  typhoid  state, 
but  no  rose  spots  and  no  splenic  enlargement  was  detectable.  On 
percussion  the  bases  of  the  lungs  showed  dulness,  and  on  ausculta- 
tion crepitant  rales  were  heard  over  both  lungs.  A  trace  of  albumin 
was  found  in  the  urine;  the  sputum  showed  no  tubercle  bacilli; 
Widal  reaction  not  mentioned.  The  diagnosis  during  Ufe  was 
acute  tuberculosis. 

The  post-mortem  revealed  typhoid  ulceration  of  the  intestines, 
acute  splenic  tumor,  hyperplasia  of  mesenteric  and  other  lymph 
glands,  oedema  of  lungs  and  apparent  parenchymatous  degeneration 
of  the  kidneys.  The  lungs,  it  may  be  mentioned,  showed  increased 
consistency,  and  on  section  a  dark  and  blood-stained  fluid  exuded 
upon  pressure;  no  evidence  of  consolidation,  and  bronchial  lymph 
glands  negative. 

Typhoid  fever  may  be  mistaken  for  tuberculosis,  as  shown  by 
the  following  illustrative  cases: 

Casp:  I. — J.  P.,  aged  twenty-five  years,  colored,  laborer,  admitted 
April  23,  1899;  family  history  negative;  had  malaria  one  and  pneu- 
monia three  years  previously.  Present  illness  began  two  weel^  ago 
with  typical  prodromes  of  typhoid ;  a  few  days  later  was  seized  with 
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pain  in  left  side,  and  cough  with  slight  expectoration.  The  above 
symptoms  lasted  until  admission,  after  which  he  had  two  or  three 
stools  daily;  also  high  temperature  of  irregular  t}^;  pulse  small, 
frequent,  and  little  tension;  slight  albuminuria;  a  few  dry  rales  at 
end  of  inspiration.  The  Widal  reaction  was  present  and  a  few 
tubercle  bacilh  were  found  in  sputum.  The  clinical  diagnosis  had 
been  typhoid  fever  and  tuberculosis. 

The  patient  died  twenty-eight  days  after  admission,  and  the 
necropsy  showed  only  tuberculous  lesions,  the  intestines  being 
normal  (not  injected  even);  tuberculosis  of  the  mesenteric,  retro- 
peritoneal and  periaortic  lymph  glands,  and  a  small  nodule  in  the 
liver.  ^Miliary  tuberculosis  in  lungs  and  spleen.  Pathological  diag- 
nosis was  chronic  followed  by  miUary  tuberculosis. 

It  will  be  noted  that  the  sero  reaction  was  found  in  this  case 
without  the  presence  of  any  discoverable  typhoid  lesions.  It  must 
\ye  recollected,  however,  that  cases  of  typhoid  septicaemia  occur  in 
which  there  may  be  an  utter  absence  of  characteristic  intestinal 
ulcers.  It  is  with  considerable  unreadiness  that  I  place  on  record 
this  case  and  the  following,  both  of  which  tend  to  disprove  a  dictum 
which  has  been  generally  accepted,  while  searching  for  data  to 
show  the  interrelation  of  these  affections. 

Case  II. — H.  M.,  aged  twenty-four  years,  occupation  brakeman, 
was  admitted  to  the  male  medical  wards  of  the  Philadelphia  Hos- 
pital August  2,  1903.  Family  history  negative;  the  patient  had 
always  been  healthy  except  that  he  contracted  syphilis  two  years 
previously.  He  was  a  confirmed  alcoholic  and  an  excessive  smoker. 
On  admission,  was  thought  to  be  intoxicated,  and  taken  to  the 
"drunk  ward,"  but  the  symptoms  and  appearance  did  not  portray 
drunkenness ;  he  "was  semiconscious,  although  in  muttering  delirium. 
It  was  learned  that  he  had  been  indisposed  for  two  weeks  with 
anorexia,  headache,  increasing  prostration.  The  spleen  was  slightly 
enlarged;  the  diazo  reaction  negative,  Widal  positive,  and  a  few 
suspicious  spots  were  noted  on  the  back;  the  physical  signs  seemed 
to  indicate  lobar  consolidation,  and  the  respirations  were  as  high  as 
40  per  minute.  A  clinical  diagnosis  of  typhoid  fever  complicated 
with  pneumonia  was  made. 

The  patient  died  August  12,  1903.  An  autopsy  revealed  encysted 
pleural  effusion  and  miliary  tuberculosis;  the  intestines  showed  no 
macroscopic  changes. 

Case  III, — C.  H.,  aged  twenty-five  years,  admitted  to  the  Phil- 

ielphia  Hospital  March  20,  1900.  Nothing  could  be  gleaned 
;garding  either  the  family  or  personal  history.  Said  to  have  been 
'  two  weeks,  beginning  with  headache,  malaise,  diarrhoea,  and  high 
Fever,  but  no  cough.  Physical  examination  shows  tenderness,  and 
gurgling  in  right  iliac  fossa,  splenic  region  tender,  but  spleen  not 
palpable.  On  sixth  day  after  admission  he  became  delirious,  spat 
up  a  couple  mouthfuls  of  blood;  next  day  passed  a  quantity  of  dark 
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blood  with  stool.  The  urine  contained  both  albumin  and  tube 
casts;  the  temperature  ranged  from  101°  to  102°  F.  for  six  days, 
then  from  99°  to  100°  F.  until  death,  which  occurred  March  28,  1900. 

The  clinical  diagnosis  was  typhoid  fever.  Post-mortem  examina- 
tion revealed  acute  tuberculosis;  left  lung  rather  firm,  but  crepitant 
throughout;  no  tuberculous  cavity  or  nodes.  Right  lung  at  apex 
showed  marked  tuberculous  change;  spleen  normal  in  size;  the 
intestines  showed  numerous  tuberculous  ulcers. 

Case  IV. — C.  L.  G.,  female,  aged  thirty  years,  died  April  9, 1899, 
at  the  Episcopal  Hospital  (no  bedside  notes  obtainable).  A  clinical 
diagnosis  of  typhoid  fever  was  made,  but  the  pathological  findings 
showed  the  following:  lAuigs  riddled  with  miliary  tubercles, 
although  no  source  of  infection  was  discoverable ;  neither  caseation 
nor  cavities  were  observed.  Bronchial  glands  slightly  enlarged,  but 
not  broken  down;  the  spleen  weighed  Gl  ounces,  was  very  soft 
and  friable,  with  some  miliary  tubercles  scattered  through  its  surface. 
The  intestines  were  perfectly  normal;  the  peritoneal  surface  of  the 
bladder  and  uterus  was  studded  with  a  few  tubercles. 

Case  V. — Patient  was  admitted  to  the  medical  wards  of  the 
Episcopal  Hospital  believed  to  be  suffering  from  typhoid  fever. 
The  disease  ran  an  acute  course  and  proved  fatal.  At  autopsy, 
miliary  tuberculosis  following  chronic  pulmonary  tuberculosis,  with 
cavity  formation  in  lungs  and  also  intestinal  tuberculosis,  was  found. 

Case  VI. — On  admission,  this  case  was  diagnosticated  as  typhoid 
fever,  but  had  typhoid  six  years  previously.  The  Widal  reaction 
was  present;  leukocytes,  10,400.  Blood  cultures  were  made,  but 
did  not  show  typhoid  bacilli,  and  lumbar  puncture  failed  to  elicit 
fluid.  The  necropsy  showed  acute  meningitis,  especially  at  the 
base,  associated  with  pleural  adhesions,  cavities  in  both  lungs,  and 
tuberculous  ulcers  in  the  intestines. 

The  question  here  arises.  Was  the  Widal  reaction  in  this  case 
due  to  the  attack  of  typhoid  fever  which  had  occurred  six  years 
previously  ? 

Osler^  has  reported  3  interesting  cases  of  the  sort  in  which  at 
the  outset  typhoid  fever  was  strongly  suspected,  although  the 
positive  signs  of  this  disease  were  absent,  and  the  certain  features 
of  pulmonary  tuberculosis  finally  supervened.  In  1  of  the  cases, 
as  is  usual,  rapid  progress  was  made  during  lactation  and  the  fever 
was  mistaken  for  typhoid. 

While  it  is  important  to  recognize  these  two  leading  affections 
when  combined,  remembering  the  extreme  rarity  of  the  association, 
it  becomes  a  matter  of  greater  clinical  importance  to  distinguish 
between  typhoid  fever  and  the  various  forms  of  acute  tuberculosis, 
since  they  are  so  commonly  confused  with  one  another.  Acute 
miliary  tuberculosis  may  simulate  typhoid  fever  so  closely  as  to 

1  Loc.  cit. 
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offer  the  greatest  clinical  difficulty.  Tbe  absience  of  the  Widal 
reaction,  of  the  characteristic  eruption  and  of  the  comparatively 
slow  pulse  in  mihary  tuberculosis,  are  to  be  especially  noted.  On 
the  other  hand,  in  cases  in  which  strong  suspicions  of  the  existence 
of  acute  miliary  tuberculosis  are  entertained,  a  careful  search  for 
tubercles  in  the  choroid,  and  tubercle  bacilli  in  the  blood  and 
sputum  (if  there  be  any),  is  to  be  carried  forward.  C.  Loeb^has 
recently  emphasized  the  value  of  ophthalmic  examinations  in  the 
differential  diagnosis  between  typhoid  fever  and  acute  mihary 
tuberculosis.  The  personal  history  is  often  most  helpful.  In 
doubtful  cases  an  attempt  should  be  made  to  cultivate  the  tj-phoid 
bacilli  from  any  suspicious  eruption  that  may  be  present.  There 
are  not  a  few  cases  in  which  a  positive  diagnosis,  however,  must 
be  withheld,  for  lack  of  discriminating  features. 


DISTRIBUTION  OF    THE  ULCERS    IX  TYPHOID  FEVER. 
By  Joseph  Louis  Baer,  S.M., 

OF  CHICAGO. 

(From  the  Pathological  Laboratory  of  the  Univereitf  of  Chicago  and  Rush  Medical  College  ) 

The  occurrence  of  two  cases  of  typhoid  fever  with  an  unusual 
distribution  of  the  ulcers  suggested  the  desirabihty  of  a  general 
investigation  of  the  distribution  of  ulcers  in  this  disease.  The  two 
cases  are  presented  in  detail,  and  are  followed  by  an  analysis  of  a 
series  of  89  cases,  and  by  a  reA-iew  and  discussion  of  the  literature 
on  the  subject. 

The  first  case  showed  ulcers  in  the  oesophagus  and  colon,  and  in 
no  other  part  of  the  alimentary  tract: 

Case  I.— This  series  33;  Rush  Medical  series  945.  A.  B.,  male, 
aged  twenty-four  years;  dietJ  January  31,  1901. 

Clinkal  Diagjiosis.  Typhoid  fever  ;  tonsillitis  ;  pharyngitis  ; 
laryngitis;  pleuritis;  probable  pneumonia. 

Anaiomkal  Diagnosis  (Dr.  H.  G.  Wells).  T>7)hoid  fever  (colo- 
tj-phoid);  ulcerative  colitis;  follicular  enteritis;  swelling  of  mesen- 
teric lymph  glands  and  spleen;  follicular  pharjTjgitis;  oesophageal 
ulcers;  acute  serofibrinous  pleuritis;  bronchopneumonia;  fibrous 
perisplenitis  and  i)erihepatitis;  heale<l  pulmonarj'  tuberculosis. 

Tongue.    Lymphoid  follicles  prominent. 

Pharynx  and  Epiglottis.    Coveretl  by  mucopus. 

(Esophagus.  Covered  by  thin  mucopus.  There  are  prominent 
follicular  swellings.    At  a  point  1  cm.  below  the  cricoid  cartilage  is 

'  AichiveB  of  Ophthalmology,  New  York,  1908,  toL  xxxli.  pp.  453-169. 
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a  superficial  ulcer  5  mm.  in  its  long  diameter,  which  is  parallel  to  the 
axis  of  the  oesophagus.  Near  this  are  three  smaller  ulcers;  floor 
smooth,  margins  sharp,  outline  oval,  long  axis  vertical. 

Larynx  and  Trachea.    Covered  by  thin  mucopus.    No  ulcers. 

Stomach.     No  ulcers. 

Small  Intestines.  There  is  a  slight  hyperplasia  of  the  solitary 
lymph  follicles,  especially  in  the  lower  part.  Peyer's  patches  are 
normal.    There  is  some  hypersemia.    No  ulcers. 

Large  Intestine.  Beginning  at  a  point  30  cm.  below  the  ileo- 
csecal  valve  and  extending  70  cm.  are  twenty-five  ulcers,  2  mm.  to  6 
mm.  in  diameter,  with  swollen,  elevated  edges.  None  have  per- 
forated. There  is  some  hypersemia  and  hyperplasia  of  the  lymph 
follicles. 

Bacteriology.  The  typhoid  bacillus  was  isolated  from  the  heart's 
blood  and  kidney. 

In  the  second  case  the  ulcers  were  limited  strictly  to  the  ascending 
and  transverse  colon,  the  sigmoid  flexure,  and  rectum. 

Case  II. — This  series  45;  St.  Luke's  Hospital  38.  E.  T.,  male, 
aged  twenty  years;  died  and  examined  February  24,  1903. 

Clinical  Diagnosis.  Typhoid  fever;  hypostatic  pulmonary  con- 
gestion; pseudohypertrophic  muscular  atrophy. 

Anatomical  Diagnosis  (Dr.  H.  G.  Wells).  Typhoid  ulceration  of 
the  colon;  hypertrophic  pulmonary  emphysema;  purulent  bron- 
chitis; bronchopneumonia,  and  left  hypostatic  pneumonia;  oedema 
of  the  right  lower  lobe;  acute  lymphadenitis,  peribronchial  and  mes- 
enteric; hypoplasia  of  the  aorta;  hypertrophy  of  the  left  ventricle; 
parenchymatous  degeneration  of  the  liver  and  kidneys;  fibrous  peri- 
cholecystitis; atrophy  of  vermiform  appendix;  hyperplasia  of  the 
spleen;  calcification  of  theperipancreaticand  mesenteric  lymph  nodes; 
chronic  diffuse  nephritis;  decubitus;  hypoplasia  of  the  testicles; 
fibrous  increase  in  the  thyroid;  atrophy  of  the  muscles  of  the  lower 
extremities,  with  replacement  by  fatty  fibrous  tissue;  contractures 
of  the  feet. 

(Eso'phagus.  The  lymphoid  nodules  are  prominent,  but  none  are 
ulcerated. 

Stomach.  The  mucous  membrane  is  contracted,  but  the  folds  can 
be  pulled  out.    No  ulceration. 

Duodenum.    Lymphoid  structures  are  prominent. 

Lower  Small  Intestine.  The  last  Peyer's  patches  are  slightly 
swollen.  A  few  irregular  pigmented  spots  are  found  above  the 
swollen  Peyer's  patches. 

Large  Intestine.  Immediately  below  the  ileocsecal  valve  is  an  ulcer 
1  cm,  in  diameter.  In  the  upper  30  cm.  of  the  large  bowel  are  five 
ulcers,  the  largest  2  cm.  in  diameter.  There  are  also  a  few  pigmented 
spots.  50  cm.  below  the  valve  are  two  ulcers,  1.5  cm.  in  diameter; 
20  cm.  farther  another  ulcer  is  found,  1  cm.  in  diameter;  35  cm, 
above  the  anus  is  an  ulcer,  5  mm.  in  diameter;  10  cm.  above  the 
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anus  three  ulcers  are  present,  placed  parallel,  3  cm.,  2  cm.,  and  1  cm. 
in  diameter,  and  transverse  to  the  long  axis  of  the  bowel. 

The  series  of  89  cases  whose  analysis  is  presented  here  was  ob- 
tained from  two  sources,  44  cases  from  the  Cook  County  Hospital, 
June,  1897,  to  June,  1903,  and  45  cases  from  the  Presbyterian  Hos- 
pital, August,  1895,  to  July,  1902. 

The  distribution  of  the  ulcers  is  as  follows : 

Cases.         Percentage. 

Mouth 0  0 

Larynx 3  3.4 

Trachea 1  1.1 

Pharynx 0  0 

CE^phagns 1  1.1 

Stomach 2  2.2 

Duodenum 0  0 

Jejonum 1  1.1 

Beam 67  T5.3 

neom,  lower  half Si  35.9 

Ueom  alone 29  32.6 

Meckel's  diverticulum 1  1.1 

Small  intestine  (not  specific) .12  13.5 

Total  cases  of  involvement  of  small  intestine    .        .  77  86.5 

Ileocaecal  valve 1  l.l 

Vermiform  appendix 1  1.1 

Caecum 15  16.9 

Ascending  colon 13  14.4 

Transverse     " 12  135 

Descending    " 5  5.6 

Colou  (not  specific) 12  13.5 

Sigmoid  flexure  3  3.4 

Rectum •       ....     3  3.4 

Large  intestine  (not  specific) 9  10.1 

Large  intestine  alone 5  5.6 

Cseciun  alone 2 

Caecum  and  ascending  colon 1 

Caecum  and  appendix I 

Ascending  colon,  transverse  colon,  sigmoid  flexure, 

and  rectum 1 

Total  cases  of  involvement  of  large  intestine    .       .  45  50.6 

No  ulcers  (with  bacteriology) 2  2.2 

Comparison  of  the  percentages  of  distribution  of  the  ulcers  derived 
from  this  series  with  those  derived  from  the  general  statistics  in  the 
literature,  and  which  are  presented  later,  reveals  a  close  correspond- 
ence, except  in  two  important  items:  In  this  series  the  percentage  of 
involvement  of  the  small  intestine  (in  any  part),  86.5  per  cent.,  and 
of  the  ileum,  75.3  per  cent.,  is  markedly  lower  than  the  figures  ob- 
tained from  the  older  statistics,  99.4  per  cent,  and  89.9  per  cent., 
respectively;  while,  on  the  other  hand,  the  involvement  of  the  large 
intestine  in  this  series,  50.6  per  cent.,  is  more  than  double  the  per- 
centage derived  from  other  statistics — i.  e.,  22.7  per  cent. 

This  difference  seems  to  me  to  indicate  careful  examination  at  the 
autopsies  in  this  series,  rather  than  variations  that  are  the  result  of 
chance,  and  this  explanation  is  further  borne  out  by  the  fact  that  the 
same  differences,  though  in  less  degree,  exist  between  the  eariier  and 
the  more  recent  statistics  in  the  literature. 
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The  bacteriology  has  been  recorded  in  37  of  the  89  cases.^  The 
typhoid  bacillus,  with  or  without  other  organisms,  was  found  in  31 
cases.    Other  organisms  only  were  recovered  in  6  cases. 

Perforations  were  found  in  14  cases  (15.7  per  cent.),  distributed 
as  follows:  ileum,  9  cases  (10.1  per  cent.);  caecum,  transverse  colon, 
and  large  intestine,  each  1  case  (1.1  per  cent.);  and  "vague,"  2  cases. 
As  is  well  known,  the  number  of  ulcers  in  typhoid  fever  varies  con- 
siderably, and  in  this  connection  it  is  interesting  to  note  that  in  one 
of  these  cases  of  perforation  of  the  ileum  the  bowel  presented  but 
one  ulcer,  30  cm.  above  the  ileocsecal  valve,  and  this  solitary  ulcer 
perforated,  causing  death  by  peritonitis. 

Indeed,  in  recent  years  a  large  number  of  cases  of  typhoid  fever 
entirely  without  ulceration  has  been  reported.  In  this  series  there 
occur  two  such  cases,  and  in  both  the  bacteriology  was  carefully 
worked  out,  the  typhoid  bacillus  being  recovered  and  identified  from 
the  kidney,  spleen,  liver,  and  mesenteric  lymph  glands  in  one  case, 
and  from  the  kidney,  spleen,  and  gall-bladder  in  the  other  case. 
This  subject  of  typhoid  fever  without  ulceration  has  been  reviewed 
recently  by  Picchi,  Bryant,  Flexner  and  Harris,  McPhedran  and 
Ophiils.  I  have  collected  26  cases,  which,  with  the  2  cases  in  this 
series,  make  a  total  of  28  cases  that  seem  to  me  to  be  valid  on  bac- 
teriological grounds.^  Search  through  the  literature  has  yielded 
abundant  data  on  the  distribution  of  the  ulcers  in  typhoid  fever. 

The  inaterial  has  been  grouped  in  two  divisions:  first,  a  series  of 
83  individual  cases,  each  involving  unusual  distribution  of  the  ulcers; 
and  second,  a  series  of  statistical  analyses. 

The  83  individual  cases  have  been  dissected  below,  in  order  to 
show  the  relative  frequency  of  ulcerations  in  unusual  sites : 

Cases.* 

Involvement  of  larynx 17 

"  "  pharynx 16 

"  "  oesophagus 10  (4  are  strictures) 

"  "  trachea 1 

"  "  stomach        • 10 

"  "  jejunum 3 

"  "  Meckel's  diverticulum 1 

"  "  appendix 5 

"  "  ileocsecal  valve 3 

"  •'  caecum 12 

"  "  ascending  colon 6 

"  "  transverse       " 5 

"  "  descending     " 4 

"  "  sigmoid  ilexure 3 

"  "  rectum  .........      4 

"  "  skin  at  anus ] 

"  ileum  and  colon '^^^^^^^j^g^ 

"  "  small  and  large  intestine  (not  speciiic)  .       .  17  > 

"  "  laiige  intestine  (alone) 6 

'  Sfex :  males,  06;  females,  22;  not  given,  1.  Age:  twenty-one  to  thirty-five,  42;  before 
twenty-one,  12  ;  after  thirty-live,  16  ;  not  given,  19  cases. 

-  Nine  cases  have  been  omitted  because  of  a  (|uestionable  bacteriology :  3  by  Karlinskl ;  2  by 
Goodall ;  and  1  each  by  Banti,  Thue,  Guarnieri,  and  Dogliotti. 

*  In  the  appended  bibliography  all  articles  marked  with  an  asterisk  (*)  contain  ont  or  more 
of  these  cases. 
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The  general  statistics  from  the  literature  have  been  dissected  and 
rearranged  on  an  anatomical  basis,  rather  than  a  classification  based 
on  authorship,  thus  affording  a  more  intelligible  arrangement  for 
comparative  puqjoses.  Under  each  anatomical  division  the  average 
obtained  from  the  data  presented  bv  the  various  authors  is  given 
first,  followed  by  the  result  of  the  analysis  of  my  series  of  89  cases, 
and  finally  an  average  of  the  two  totals,  where  both  are  given: 

My  series  of 

Litemture.  89  cases.  Arerage. 

Total  cases.  Per  ct.  Per  ct.  Per  ct. 

Ulcers  of  moDUi _...  ....        none  meutioned. 

larynx 1020       21.3  3.4  19.9 

trachea 439         0.2  1.1  0.38 

pharynx      .....      648         2.5  ...  2J2 

"         oesophagus 134         6.7  1.1  4.5 

stomach 1019         1.9  2.2  1.98 

duodennm 891         0.3  ...  0.30 

jejannm 12fi9         6.1  1.1  5.9 

ileom 1334       89.9  75.3  89.0 

ileum  (lower  half )     .       .        .316       37.0  35.9  36.8 

"        ileum  (alone)      ....      245       60.8  S2.6  58.3 

"        Meckel's  diverticnlnm _       1.1  1.1 

"        common  bile-duct      .       .       .      439         0.23  ....  0.23 

"         small  intestine  (in  any  p&rt)    .      531       99.4  86.5  97.5 

"        ileocaecal  valve _       6.7  6.7 

"        vermiform  appendix        .       .      352         2.8  1.1  2.5 

caecum 1307        31.3  16.9  30.3 

"        ascending  colon       ...     532        9.6  14.4  10.3 

"         transverse       "           ...     582         3.2  13.5  4.5 

descending     "           ...      532         2.1  5.6  2.6 

colon  (not  specific)    .       .        .    1092       29.1  ....  29.1 

"        sigmoid  flexure ....       12       33.3  3.4  6.9 

■*         rectum 967         2.2  3.4  2.4 

large  intestine    ....    1084       22.7  50.6  33.3 

"        large  intestine  (alone)      _.  5.6  5.6 

No  alceis  (with  a  bacteriology)       _.  2.2  2.2 

In  reviewing  the  results  obtained  from  a  study  of  the  literature, 
.several  facts  worth  noting  are  brought  into  prominence.  Probably 
most  striking  among  these  is  the  wide  distribution  of  the  t^'phoid 
ulcers.  They  are  found  in  every  division  of  the  alimentar}-  tract, 
excepting  the  mouth,  and  they  are  found  also  in  the  larvTi.x  and 
trachea.  One  case  has  been  reported  by  Mitchell,  in  which  the 
observer  sjieaks  of  a  "loss  of  substance  on  each  side  of  the  tongue." 
No  other  mention  of  buccal  involvement  has.  been  found. 

Ulceration  of  the  larj'nx  in  ti^-phoid  fever  has  been  the  occasion  of 
much  dispute,  the  point  at  issue  being  whether  the  lesion  was  due  to 
typhoid  bacillus  or  to  fresh  infections  with  pyogenic  organisms 
(Kanthak  and  Drysdale,  G.  Duffy).  Williams,  in  1894,  recovered 
the  typhoid  bacillus  from  tjje  laryngeal  ulcers  in  2  cases,  and  since 
then  the  tendency  has  grown  to  regard  these  ulcers  as  primarily 
typhoidal.  As  long  ago  as  1829  Louis  said:  "The  rarity  of  ulcera- 
tion of  the  larynx  is  the  more  remarkable  since  ulcerations  are  fre- 
(juently  met  with  around  that  organ  at  the  epiglottis,  pharj-nx,  and 
CEsophagus.     If  laryngeal  ulcers  are  found  on  a  body  dead  of  an 
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acute  disease,  they  will  establish  with  nearly  perfect  certainty,  and 
without  going  any  farther,  that  the  affection  was  typhoid  fever." 

Ouskow  has  analyzed  the  time  of  appearance  of  the  ulcers  in  the 
larynx  with  these  results:  ulcers  in  the  first  week,  none;  in  the 
second  week,  79  cases;  in  the  third  week,  144  cases;  in  the  fourth 
week,  89  cases. 

The  site  of  the  ulcers,  as  determined  by  Liining,  in  a  series  of  165 
cases,  was:  supraglottic  in  50  cases,  infraglottic  in  36  cases,  and  in 
the  glottis  in  18  cases.  The  author  states  that  the  process  begins  in 
the  arytenoid  cartilages  and  extends  to  the  cricoid  cartilages. 

Ulceration  of  the  trachea,  while  extremely  rare,  occurrad  in  3  cases 
in  these  statistics  (Ouskow,  Greffier,  and  this  series). 

Pharyngeal  ulcers  have  been  noted  by  many  observers,  and  I  have 
found  32  cases.  ^ 

Ulceration  of  the  oesophagus,  though  found  repeatedly  by  the 
earlier  observers,  Louis,  Jenner,  and  Chomel,  later  became  a  rarity, 
as  is  strikingly  shown  by  Packard's  review  of  5000  cases,  none  of 
which  showed  oesophageal  ulceration.  To  a  certain  extent  this  nega- 
tive result  should  be  regarded  as  due  to  too  brief  a  scrutiny  or  com- 
plete oversight  on  the  part  of  the  observer,  for  recently  Mitchell, 
Riesman,  and  Pyle  have  presented  a  total  of  10  cases  (4  of  which 
were  strictures  with  recovery)  and  in  this  series  there  is  another  case 
(Case  I.),  which  is  given  in  detail  because  of  the  unique  distribution 
of  the  ulcers,  they  being  found  only  in  the  oesophagus  and  colon. 

Gastric  ulceration,  though  very  unusual,  is  now  regarded  as  quite 
possible  in  typhoid  fever  and  may  serve  to  explain  some  cases  of 
hsematemesis.  In  one  of  the  2  cases  of  gastric  ulceration  in  this  series 
the  entire  stomach  has  been  preserved.  Sections  showed  the  ulcers 
to  be  fairly  typically  typhoidal,  with  numerous  endothelioid  phago- 
cytic cells.  In  addition  to  20  cases  found  in  statistics,^  a  total  of  10 
individual  cases  is  presented  by  Ghauffard,  Dignat,  Perignon,  and 
Keen. 

The  duodenum  is  the  second  rarest  site  for  typhoid  ulcers,  only  3 
cases  being  found.    Two  are  by  Louis  and  the  third  by  Andral. 

The  low  percentage  of  ulcers  in  the  jejunum,  5.9  per  cent.,  cal- 
culated from  a  total  of  1358  cases,  confirms  the  general  impression 
as  to  the  infrequency  of  jejunal  involvement. 

Involvement  of  the  ileum  is  found  in  89  per  cent,  of  the  cases;  of 
the  lower  half  of  the  ileum  in  36.8  per  cent.,  and  of  the  ileum  alone  in 
53.3  per  cent.  That  typhoid  ulcers  elsewhere  than  in  the  ileum  are 
found  more  commonly  than  has  been  supposed  is  demonstrated  by 
the  last  percentage  given,  especially  when  this  is  viewed  in  connec- 
tion with  the  high  percentage  of  colonic  involvement  about  to  be 
presented. 

'  Murchison,  Moore,  Osier,  Ouskow,  Roque,  Derignac,  Riesman. 
-  Murchison,  Moore,  Hawkins,  and  Andral. 
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Ulceration  of  the  small  intestine  in  any  part  has  been  recorded  in 
97.5  per  cent,  of  623  cases.  Ulceration  of  Meckel's  diverticulum  has 
been  noted  twice,  once  in  this  series  and  once  by  J.  Sailer. 

Ulceration  of  the  common  bile-duct  has  been  reported  once  by 
Ouskow  in  a  series  of  439  cases.  This  is  the  rarest  site  for  typhoid 
ulcers.  However,  not  only  here  but  throughout  all  the  statistics  there 
is  an  element  of  doubt  in  the  diagnoses.  Perhaps  it  would  be  well  to 
regard  the  ulcers  as  typhoidal  only  after  recovery  of  the  tj^hoid 
bacillus  from  the  affected  area  and  satisfactory  demonstration  of  the 
histological  picture  shown  by  typhoid  ulcers.  The  abrupt  termina- 
tion of  the  ulcer  zone  at  the  ileocaecal  valve  is  well  shown  by  the  low 
percentage  of  involvement  of  the  valve  itself,  6.7  per  cent. 

The  distribution  of  the  ulcers  in  the  large  intestine  has  been  con- 
sidered under  various  captions.  Involvement  of  the  large  intestine 
(without  specification  of  locality)  in  33.3  per  cent,  of  1173  cases,  and 
of  the  colon  in  29.1  per  cent,  of  1092  cases,  only  65  of  which  are 
duplicates  of  the  former  number,  is  convincing  e^^dence  of  the  com- 
parative frequency  of  ulceration  in  those  sites.  The  division  of  the 
large  intestine  most  frequently  involved  is  the  caecum,  30.3  per  cent. 
Next  in  order  of  frequency  come:  ascending  colon,  10.3  per  cent.; 
sigmoid  flexure,  6.9  per  cent.;  transverse  colon,  4.5  per  cent.;  de- 
scending colon,  2.6  per  cent. ;  vermiform  appendix,  2.5  per  cent. ;  and 
rectum,  2.4  per  cent. 

Involvement  of  the  large  intestine  alone  was  not  found  in  any 
statistics  in  the  literature.  In  this  series,  however,  5  cases  (5.6  per 
cent.)  were  found.    One  of  these  is  presented  in  detail  (Case  II.). 

Chantemesse,  Rendu,  Hodenpyl,  and  Laveran  describe  single 
cases  of  ulceration  of  the  large  intestine  alone.  It  may  be  mentioned 
here  that  Chantemesse^  states  that  the  tj'phoid  ulcers  may  be  absent 
throughout,  except  in  the  appendix,  but  he  gives  no  details. 

The  distribution  of  the  ulcers  in  typhoid  fever  having  been  elab- 
orated in  the  foregoing  statistics,  the  question  naturally  arises  as  to 
what  determines  this  distribution,  usually  so  typical  and  yet  fre- 
quently so  bizarre. 

The  answer  has  not  yet  been  attained  in  its  entirety.  It  is  obvious 
that  one  important  factor  in  determining  the  seat  of  the  lesions  is  the 
extent  and  character  of  the  lymphatic  apparatus  in  the  part.  Yet 
the  frequent  occurrence  of  pharyngeal  and  laryngeal  involvement, 
and 'the  occurrence  of  such  atypical  cases  as  the  two  presented  in  this 
paper,  indicate  that  accidental  lodgement  of  the  typhoid  bacilli  is 
another  factor  of  considerable  importance. 

Moreover,  the  many  authentic  cases  of  typhoid  fever  without 
ulceration  point  to  the  existence  of  other  possible  factors,  such  as 
a  lowered  resistance  of  the  gastrointestinal  mucosa,  which  in  these 
cases  without  ulcerations  has  reached  its  lowest  ebb. 

1  Traits  de  M4decine,  p.  744. 
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In  conclusion,  I  desire  to  thank  Prof.  L.  Hektoen  and  Dr.  H.  G. 
Wells  for  much  valuable  advice  and  criticism. 
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TYPHOIDAL  PERFORATION: 

WITH    A    REPORT    OF    EIGHT    CASES    SUBJECTED    TO    OPERATION; 
TWO    RECOVERIES.* 

By  Fr-vncis  T.  Stewart,  M.D., 

PROFESSOR    OF   SUBGEBT,    PHILADELPHIA    POLYCLINIC  ;     SURGEOX,    GERMANTOWN   HOSPITAL  ; 

ASSI8T.4NT    SURGEON,    JEFFERSON    HOSPITAL  ;      ODT-PATIENT    SURGEON, 

PENNSYLVANIA   HOSPITAL. 

In  1884  lycyden  first  suggested  and  Mikulicz  first  practised  suture 
of  a  perforated  typhoid  ulcer.  In  1885  James  C.  Wilson  brought 
the  subject  before  the  profession  of  America,  and  more  recently 
(1898)  interest  was  aroused  in  this  subject  by  the  brochure  of  Keen. 
That  operation  is  still  too  seldom  resorted  to  is  evident  when  we 
recall  that  probably  over  16,000  cases  perish  from  perforation 
annually  in  the  United  States,^  and  that  in  1903  Harte^  was  able 
to  collect  from  the  hterature  the  records  of  only  339  cases  subjected 
to  operation. 

The  mortaUty  of  typhoid  fever  is  probably  about  10  per  cent., 
and  it  is  said  that  one-third  of  the  fatalities  are  due  to  perforation 
of  the  intestine. 

Perforation  usually  occurs  during  the  third,  fourth,  or  fifth  week, 
but  may  happen  at  any  stage  of  the  disease.  Males  are  more  fre- 
quently affected  than  females,  and  the  catastrophe  is  more  liable  to 
take  place  in  adolescence  than  in  infancy  or  old  age.  When  the 
intestinal  wall  becomes  thinned  by  the  process  of  sloughing  the 
immediate  cause  of  perforation  may  be  the  pressure  of  hardened 
feces,  straining  at  stool,  excessive  gaseous  distention  of  the  bowel, 
or  sudden  change  in  posture;  in  a  number  of  cases  ascarides  have 
been  found  in  the  peritoneal  cavity.  Perforation  is  usually  acute 
and  followed  by  marked  symptoms;  occasionally  it  is  chronic  and 
the  symptoms  are  insidious,  the  peritoneal  cavity  being  protected 
for  some  time  by  previous  adhesions. 

In  approaching  a  case  for  diagnosis  the  age,  sex,  previous  condi- 
tion of  the  bowels,  previous  presence  or  absence  of  hemorrhage, 
previous  severity  or  mildness  of  the  disease,  and  the  period  of  the 

*  Read  before  the  Germantown  Medical  Society,  October  12. 1903. 
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disease  may  be  disregarded  entirely.  Pain  is  a  reliable  and  con- 
stant symptom,  occasionally  violent,  usually  severe,  and  rarely  mild  in 
character.  As  a  rule,  the  pain  is  sudden  in  onset,  begins  in  the  right 
lower  quadrant  of  the  abdomen,  quickly  becomes  generalized,  and 
persists,  despite  the  hebetude  of  the  patient.  Le  Conte  suggests  that 
in  view  of  the  great  sensibility  of  the  parietal  peritoneum  the  char- 
acter of  pain  may  be  influenced  by  the  proximity  of  the  perforation 
to  the  abdominal  wall.  In  a  few  instances  the  pain  is  reflected  to 
the  rectum  and  is  accompanied  by  a  frequent  desire  but  inability 
to  defecate.  Frequency  of  micturition,  with  vesical  pain,  has  also 
been  noted. 

Tenderness  is  most  marked  in  the  region  of  perforation,  usually 
in  the  right  iliac  region,  to  which  area  it  is  limited  in  the  beginning. 
Rectal  or  vaginal  examination  reveals  tenderness  on  the  right  side 
at  the  onset,  and  later  on  both  sides.  Tenderness  is  of  more  value 
than  pain.  Rigidity  of  the  abdominal  muscles  is  the  most  valuable 
sign  of  perforation  of  the  intestine;  it  is  at  first  localized  over  the 
area  of  perforation,  thence  becoming  general  with  the  spread  of 
infection.  In  uncomplicated  cases  of  typhoid,  pain  is  a  frequent 
symptom;  tenderness  is  common  over  the  ileum,  and  slight  rigidity 
may  be  present,  but  the  association  of  these  three  features  is  an 
indication  for  exploration,  and  with  a  fair  degree  of  accuracy  indicate, 
by  their  character  and  extent,  the  intensity  and  area  of  peritonitis. 
The  hardening  of  the  belly-wall,  due  to  meteorism,  to  emaciation, 
to  the  application  of  cold  water,  or  to  associated  pulmonary  disease, 
must  not  mislead  the  surgeon,  who  should  be  familiar  with  the  feel 
of  the  abdomen  in  all  stages  of  the  disease. 

Distention  of  the  abdomen  is  often  present  throughout  the  dis- 
ease, and  is  not  an  important  sign,  although  it  becomes  more  pro- 
nounced after  perforation.  The  vital  point  is  to  determine  whether 
the  gas  is  within  the  bowel  or  in  the  peritoneal  cavity  outside  the 
bowel.  Partial  absence  of  liver  dulness  may  be  produced  by  tym- 
panitic distention  of  the  intestine,  but  total  obliteration  of  liver 
dulness  not  associated  with  distention  of  the  abdomen  is  due  to  gas 
outside  the  bowel  and  indicates  perforation  of  the  alimentary  canal. 
It  has  been  suggested  that  in  cases  in  which  gas  is  free  in  the  peri- 
toneal cavity  the  chest  sounds  may  be  distinctly  heard  over  the 
abdomen,  but  this  is  equally  true  when  the  intestine  is  distended 
with  gas  without  perforation.  Tschunowsky^  claims  to  have  heard 
an  amphoric  murmur,  synchronous  with  respiration,  over  the  point 
of  perforation;  he  attributed  the  sound  to  the  exit  and  entrance  of 
air  through  the  opening  in  the  intestine.  "In  pneumatosis  of  the 
abdominal  cavity  one  sometimes  gets  a  peculiar  quality  of  sound 
on  deep  percussion  which  resembles  the  cracked-pot  sound."* 

As  the  result  of  experiments  on  animals,  Connell^  believes  that 
perforation  may  be  diagnosticated  by  tapping  the  abdomen,  injecting 
air  or  salt  solution,  and,  after  regaining  the  injected  material,  testing 
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it  for  hydrogen  sulphide.  It  seems  to  us  that  exploratory  incision 
would  be  more  certain  and  le^s  dangerous. 

It  has  been  advised  in  cases  of  suspected  intestinal  perforation 
to  inject  air,  hydrogen,  or  ether  into  the  rectum;  if  there  be  no 
perforation  the  gas  will  pass  through  the  intestine  and  out  of  the 
mouth;  if  an  opening  into  the  peritoneal  cavity  exists  the  gas  will 
pass  through  the  perforation,  increase  the  distention  of  the  abdo- 
men, and  obliterate  the  liver  dulness.  This  method  increases  the 
extravasation  of  intestinal  contents  and  is  not  to  be  employed. 

Dulness  in  the  flanks,  as  indicative  of  fluid  in  the  peritoneal  ca\'ity, 
is  a  fallacious  sign,  as  it  is  sometimes  present  in  the  absence  of  per- 
foration and  often  absent  in  cases  in  which  perforation  has  occurred 
and  in  which  there  is  a  large  quantity  of  fluid  in  the  peritoneal 
QSivity. 

Localized  impairment  of  resonance  is  of  little  value  as  a  sign,  as 
it  is  seldom  found,  even  when  there  is  an  attempt  at  walhng  off  the 
peritoneal  cavity. 

Immobility  of  the  abdomen  and  thoracic  respiration  accompany 
rigidity,  and  are  important  signs. 

Auscultation  rarely  reveals  a  friction  sound,  but  may  elicit  the 
presence  or  absence  of  peristalsis,  which  is  of  more  value  from  the 
standpoint  of  prognosis  than  of  diagnosis. 

Nausea  and  vomiting  occur  in  less  than  25  per  cent,  of  the  cases 
and  are  often  present  without  perforation.  A  chill  at  the  onset  of 
perforation  is  not  common.  The  classical  symptoms  of  shock  do 
not  ensue  as  often  as  is  generally  believed.  In  many  cases  the  tem- 
perature remains  unchanged,  and  in  some  it  rises.  Sweating  is  a 
frequent  symptom.  The  respirations  are  increased  in  frequency 
and  thoracic  in  character;  the  pulse  is  accelerated  and  the  blood 
pressure,  as  determined  by  the  Riva  Rocci  sphygmomanometer,  is 
distinctly  raised."  The  facial  expression  is  altered  and  character- 
istic in  many  cases,  and  is  a  feature  on  which  much  stress  is  laid. 
A  leukocytosis  is  only  of  value  when  corroborative  of  other  signs. 

Typhoidal  perforation  may  be  confounded  with  almost  any  other 
lesion  producing  a  peritonitis,  but  as  treatment  in  these  cases  would 
usually  demand  exploration  a  failure  to  differentiate  would  not  be 
productive  of  harm.  The  most  difficult  differential  diagnosis  to 
make  is  that  between  intestinal  hemorrhage  and  perforation,  as  the 
symptoms  are  sometimes  identical  and  the  differentiation  is  of  the 
greatest  importance,  for  to  mistake  hemorrhage  for  perforation 
means  an  unnecessary  operation  at  a  very  critical  period,  and  to 
mistake  perforation  for  hemorrhage  means  death.  The  appearance 
of  blood  in  the  stools  is  not  conclusive,  as  the  two  conditions  may 
coexist.  A  reduction  in  the  number  of  red  cells  and  in  the  haemo- 
globin would  point  toward  hemorrhage,  whereas  an  excess  in  the 
number  of  white  cells  would  incline  toward  perforation.  It  is  of 
the  utmost  importance  to  withhold  opium  in  cases  of  hemorrhage 
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in  which  perforation  is  suspected,  because  of  the  danger  of  clouding 
the  symptoms. 

With  Osier  we  may  say :  "  That  time-honored  picture  of  perfora- 
tion with  the  Hippocratic  facies;  the  feeble,  running  pulse;  the 
profuse  sweat ;  the  distended,  motionless  abdomen  must  be  erased 
as  not  a  picture  of  perforation,  but  of  peritonitis,  or,  better  still,  a 
rough  draught  of  death.  What  we  need  more  than  anything  at 
present  is  a  fuller  knowledge  of  the  symptoms  of  perforation,  par- 
ticularly of  its  onset,  apart  from  those  of  the  consecutive  peritonitis."' 
But,  unfortunately,  there  is  nothing  in  the  perforation  itself  which 
will  enable  one  to  suspect  it;  the  signs  and  symptoms  that  are  elicited 
are  due  to  peritoneal  infection,  the  very  onset  of  which  we  should 
make  an  effort  to  recognize.  Obliteration  of  liver  dulness  in  a  flat 
belly  or  resonance  over  the  posterior  and  lateral  area  of  hepatic 
dulness  in  a  distended  abdomen  and  cellular  emphysema  are  the 
only  pathognomonic  signs  of  an  opening  into  the  intestine.  The 
former,  however,  is  a  late  sign,  and  the  latter  does  not  occur  in 
typhoidal  perforations. 

The  only  safe  rule  is  to  have  every  typhoid  watched  most  care- 
fully, to  examine  thoroughly  at  the  onset  of  any  of  the  above  symp- 
toms, and  to  open  the  abdomen  if  the  evidence  gathered  leave  a 
doubt  as  to  perforation.  If  there  be  doubt,  exploration  may  be 
conducted  under  local  anaesthesia;  but  if  the  diagnosis  be  positive 
or  if  exploration  reveals  perforation,  ether  should  be  employed,  as 
the  operation  may  be  performed  more  quickly,  the  abdominal  cavity 
may  be  cleansed  more  thoroughly,  and  the  patient  is  not  subjected 
to  the  deleterious  effects  of  fright  and  struggling.  Operation  should 
be  done  at  the  earliest  possible  period.  Some  authors  advise  wait- 
ing for  the  subsidence  of  shock,  but  if  shock  is  present  the  danger 
of  delay  far  outweighs  the  danger  of  a  rapid  operation,  in  which 
the  ether  and  the  flushing  of  the  abdominal  cavity  with  hot  salt 
solution  tend  to  combat  rather  than  aggravate  the  symptoms  of 
shock.  All  cases  should  be  operated  upon,  no  matter  how  ill  they 
are,  as  some  remarkable  recoveries  have  been  reported.  The  in- 
cision is  made  in  the  right  iliac  region,  as  from  85  per  cent,  to  90  per 
cent,  of  all  perforations  are  found  in  the  last  twenty  or  thirty  inches 
of  the  ileum  or  in  the  caecum  or  appendix.  If  the  perforation  be 
not  found  in  the  ileum  and  there  are  evidences  of  peritonitis, 
the  sigmoid,  the  colon,  and  the  remainder  of  the  small  intestine 
should  be  explored  in  the  order  mentioned,  making  a  median  in- 
cision if  necessary.  If  the  ileum  be  intact  and  there  are  no  evidences 
of  peritonitis,  a  mistake  in  diagnosis  has  probably  been  made,  but 
the  incision  should  not  be  closed  without  further  exploration. 
Ross'*  reports  a  case  of  suspected  perforation  in  which  exploration 
revealed  a  normal  peritoneum  and  an  intact  ileum  ;  an  intussuscep- 
tion was  found  in  the  jejunum.  The  perforation  may  be  sutured 
with  a  double  row  of  continuous  Lembert  sutures  of  silk.     The 
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continuous  suture  is  more  rapid  than  the  interrupted  suture  and 
just  as  safe.  It  is  not  necessary  to  excise  the  ulcer.  A  lai^e  per- 
foration should  be  sutured  obliquely,  so  as  not  to  interfere  with  the 
fecal  current.  Search  for  a  second  perforation  should  always  be 
made,  for  in  17  or  18  per  cent,  the  openings  are  multiple.  All  sus- 
picious spots  are  invaginated  with  a  continuous  silk  suture.  In  some 
cases  suture  is  impossible  because  of  the  size  of  the  opening,  because 
of  the  number  of  openings  in  a  segment  of  the  bowel,  or  because 
a  piece  of  the  bowel  is  gangrenous.  Resection  would  be  the  ideal 
treatment  in  these  cases,  but  as  it  consumes  so  much  time  surgeons 
have  been  afraid  to  try  it.  Plugging  the  hole  with  omentum  or 
fastening  the  omentum  over  the  perforation  may  succeed  in  some 
instances,  but  is  a  hazardous  procedure.  Isolating  the  affected 
portion  of  bowel  by  gauze  packing  has  been  advocated  and  may 
be  employed  in  certain  cases.  The  safest  plan  is  to  anchor  the 
intestinal  loop  outside  the  abdominal  ca%nty;  this  not  only  makes 
the  isolation  more  complete,  but  relieves  threatening  s\Tnptoms  of 
distention,  and  allows  the  local  application  of  medicaments  to  the 
interior  of  the  bowel  for  the  treatment  of  the  remaining  typhoid 
ulcers. 

After  dealing  with  the  perforation  the  abdomen  should  be  flushed 
with  gallons  of  hot  salt  solution,  unless  the  infection  be  distinctly 
limited,  in  which  case  the  affected  coils  should  be  drawn  from  the 
abdomen  and  thoroughly  washed  extraperitoneally,  as  a  general 
peritoneal  lavage  in  these  cases  would  disseminate  the  infection. 
The  abdomen  is  usually  drained  by  gauze,  one  strip  of  which  is 
pushed  down  into  the  pelvic  cavity.  The  after-treatment  is  that 
of  other  abdominal  cases,  excepting  that  the  patient  must  be  care- 
fully watched  for  symptoms  of  secondary'  perforation. 

The  prognosis  is  more  favorable  when  the  perforation  occurs 
early  in  the  disease,  when  the  diagnosis  is  made  quickly  after  Ihe 
onset,  and  when  the  surgeon  possesses  skill  and  good  judgment. 
According  to  Harte,^  the  mortality  in  277  cases  in  successive  inter\als 
was  as  follows:  1884  to  1889,  10  cases,  90  per  cent.;  1890  to  1893, 
16  cases,  87.5  per  cent.;  1894  to  1898,  110  cases,  74.5  per  cent.; 
1899  to  1902,  141  cases,  66.6  per  cent. 

The  following  is  an  abstract  of  eight  cases  operated  upon. 

Case  I. — ]Male,  aged  ten  years;  operated  upon  July  28,  1901,  at 
the  Pennsylvania  Hospital,  twelve  hours  after  perforation,  which 
occurred  on  the  thirteenth  day  of  the  disease.  Pain  during  the 
entire  disease,  worse  at  the  time  of  operation,  but  not  severe.  Ten- 
derness all  over  the  abdomen,  but  most  marked  in  the  right  iliac 
region.  No  vomiting.  Obliteration  of  liver  dulness,  movable  dul- 
ness  in  the  right  flank,  rigi(hty  of  the  right  rectus,  thoracic  breathing, 
distention,  fall  of  temperature  from  103°  F.  to  normal,  leukocytes 
4000.  Incision  in  the  right  semilunar  Hne ;  liquid  feces  in  the  abdom- 
inal cavity.    In  the  ileum,  six  inches  from  the  caKium,  was  a  large  in- 
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durated  area,  with  a  pinhole  perforation  in  the  centre.  Double  row 
of  continuous  Lembert  sutures.  Peritoneum  injected.  Death  in 
sixty  hours.  Post-mortem  revealed  a  closed  perforation,  the  lumen 
of  the  bowel  constricted  one-third,  and  a  general  peritonitis. 

Case  II. — Female,  aged  twenty-three  years;  operated  upon  De- 
cember 15,  1901,  at  the  Pennsylvania  Hospital,  forty-eight  hours 
after  perforation,  which  occurred  during  the  fifth  week  of  the  dis- 
ease. This  patient  walked  about  until  the  time  of  perforation,  which 
was  inaugurated  with  violent  pain  in  the  region  of  the  appendix. 
Admitted  to  the  hospital  immediately  before  operation.  Vomiting, 
Hippocratic  facies,  swollen  belly,  obliteration  of  liver  dulness,  no 
dulness  in  the  flanks,  belly  immobile,  moderate  tenderness  in  the 
right  iliac  region.  Temperature  103°  F.,  pulse  scarcely  perceptible; 
anaesthetic  1  per  cent,  cocaine  solution;  incision  right  semilunar  line; 
large  quantity  of  yellow  fluid  mixed  with  flakes  of  lymph;  perforation 
in  ileum  three  inches  from  the  caecum,  one-eighth  of  an  inch  in 
diameter.    Patient  died  one- half  hour  after  operation. 

Case  III. — Male,  aged  nineteen  years;  operated  upon  August  25, 
1902,  at  the  Polyclinic  Hospital  during  the  third  week  of  the  dis- 
ease, fourteen  hours  after  perforation.  Sudden  severe  pain,  disten- 
tion, tenderness  and  rigidity  on  the  right  side,  tympanitic  over  liver, 
leukocytes  10,000.  Previous  diarrhoea.  No  vomiting,  no  dulness 
in  the  flanks,  thoracic  respiration,  temperature  unchanged.  Per- 
foration in  ileum  five  inches  from  the  csecum,  size  of  a  lead-pencil; 
liquid  feces  in  the  peritoneal  cavity;  gauze  drain  through  the  primary 
incision  and  rubber  tube  through  the  loin.  Vomited  once  after 
operation,  distention  less,  pain  absent,  fever  persistent,  diarrhoea 
continued,  death  third  day.  Post-mortem  revealed  closed  perforation, 
dry  peritoneal  cavity,  and  a  few  adhesions.  Cause  of  death  typhoid(?) . 

Case  IV. — Male,  aged  twenty-three  years;  operated  upon  Feb- 
ruary 4,  1902,  at  the  Jefferson  Hospital,  during  the  third  week  of  the 
disease  and  twelve  hours  after  perforation.  Admitted  to  hospital 
just  before  operation.  Pain,  tenderness,  and  rigidity  in  the  right 
iliac  region.  Temperature  104°  F.,  pulse  120,  respirations  thoracic; 
severe  pain,  reflected  to  the  rectum  and  associated  with  tenesmus; 
distention,  liver  dulness  obliterated  one-half,  no  dulness  in  the  flanks, 
no  vomiting,  leukocytes  7200.  Perforation  in  ileum  six  inches  from 
the  Caecum,  size  one-quarter  of  an  inch;  yellow  feces  and  gas  in 
the  peritoneal  cavity;  gauze  drain.  Pulse  and  temperature  fell  to 
normal  after  operation,  later  rose  to  103°  F.,  and  remained  elevated. 
There  were  no  further  abdominal  symptoms,  but  the  patient  died 
on  the  eighth  day,  apparently  from  typhoid.    No  post-mortem. 

Case  V. — Male,  aged  thirty  years;  operated  upon  June  6,  1903, 
at  .the  Pennsylvania  Hospital,  immediately  after  admission.  No 
satisfactory  history  could  be  obtained,  as  the  patient  was  a  Pole 
who  understood  no  English.  Dulness  and  rales  over  the  bases  of 
both  lungs;  pinched  expression.    Temperature  100°  F.,  respirations 
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40,  pulse  140,  sweating;  retracted,  rigid  belly;  absence  of  liver  dul- 
ness;  costal  respiration.  Diagnosis  perforative  peritonitis;  median 
incision;  perforation  in  ileum  eighteen  inches  from  the  caecum,  one- 
half  inch  in  diameter;  a  smaller  perforation  was  found  one-half 
inch  above  the  first  perforation.  Abdominal  cavity  filled  with 
feces  and  pus.    Death  one  hour  later. 

Case  VI. — Male,  aged  forty-two  years;  operated  upon  June  7, 
1903,  at  the  Pennsylvania  Hospital,  inmiediately  after  admission. 
No  history  obtainable,  as  the  patient  was  a  Pole  who  could  under- 
stand no  English.  Temperature  100°  F.,  pulse  100,  respirations  30. 
Great  pain  in  the  abdomen  and  right  shoulder;  tenderness  all  over 
the  abdomen,  and  especially  marked  over  the  site  of  a  left  inguinal 
hernia;  belly  immobile  and  rigid,  dulness  in  the  flanks,  liver  dulness 
decreased  one-half,  vomitus  nigra.  Diagnosis  perforative  periton- 
itis; median  incision;  liquid  feces  and  pus  in  the  abdominal  cavity; 
mesentery  glands  enlarged;  perforation  in  the  ileum  one-half  inch 
in  diameter,  three  feet  from  the  caecum.  Closure  of  perforation 
with  a  double  row  of  Lembert  sutures,  lavage  with  hot  salt  solution, 
gauze  drainage.    Uneventful  recovery.    Widal  reaction  positive. 

Case  VII. — Female,*  aged  nine  years;  operated  upon  June  24, 
1903,  at  the  Jefferson  Hospital,  on  the  thirteenth  day  of  the  disease, 
three  hours  after  perforation.  The  temperature  had  been  running 
along  at  about  104°  F.,  the  pulse  120,  and  the  respirations  20.  She 
complained  of  severe  pain  in  the  right  iliac  region ;  this  lasted  for  a 
short  time,  and  the  patient  complained  no  more,  even  when  ques- 
tioned. The  temperature,  pulse,  and  respirations  remained  un- 
changed. No  vomiting,  slight  tenderness  and  rigidity  in  the  right 
ihac  region,  movable  dulness  in  the  right  flank,  liver  dulness  one 
finger's  breadth  above  the  costal  margin,  abdominal  respiration. 
Two  bowel  movements  between  the  time  of  f>erforation  and  opera- 
tion. Tenderness  on  the  right  side  per  rectum,  leukocvtes  18,000. 
Incision  in  the  right  semilunar  hne;  clear  fluid  in  the  belly,  no  feces 
or  pus;  peritoneum  normal;  perforation  in  ileum  the  size  of  the  lead 
in  a  lead-pencil,  ten  inches  from  the  caecum  and  midway  between 
the  mesenten.'  and  the  free  border  of  the  bowel.  The  perforation 
was  closed  by  a  small,  yellowish  slough,  which  becatoe  dislodged 
as  the  bowel  was  pulled  through  the  wound.  Continuous  Lem^rt 
suture,  flush  with  salt  solution,  and  closure  of  the  abdomen  ^vith- 
out  drainage.  The  patient  continued  with  the  typhoid  sjnnptoms, 
and  made  a  good  recovery. 

C.vsE  VIII. — Male,  aged  forty-one  years;  operated  upon  July  8, 
1903,  at  the  Jefferson  Hospital,  two  weeks  after  the  beginning  of  the 

•  This  patient  developed  a  small  hernia  at  the  site  of  indsioD,  for  which  a  secoad  operaUon 
wajj  performed  foor  months  after  the  suturing  of  the  intestinal  perforation.  There  were  no 
adhesions  in  the  peritoneal  cavity,  the  mesenteric  glands  were  still  enlarged,  and  the  site  of 
the  perforation  was  marked  by  a  small  grayish  patch  which  was  perfectly  smooth  and  slightly 
indurated.    There  was  no  constriction  of  the  intestine. 
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symptoms  of  typhoid  and  nineteen  hours  after  perforation.  The 
patient  had  been  walking  about  up  until  nineteen  hours  before  the 
operation,  when  he  was  seized  with  a  sudden  severe  pain  in  the  lower 
part  of  the  abdomen.  He  was  admitted  to  the  hospital  immediately 
before  the  operation.  Temperature  101°  F.,  pulse  140,  respirations 
30.  Typical  picture  of  a  general  peritonitis,  liver  dulness  undimin- 
ished, no  dulness  in  the  flanks.  Diagnosis  perforative  peritonitis; 
median  incision ;  fecal  matter  and  pus  in  the  peritoneal  cavity ;  per- 
foration in  ileum  three-eighths  inch  in  diameter,  one  foot  from  the 
caecum.    Death  in  thirty  hours  from  peritonitis. 

Analyses  of  cases  operated  upon :  Sex,  6  males,  2  females.  Ages 
nine,  ten,  nineteen,  twenty-three,  twenty-three,  thirty,  forty-one, 
and  forty-two  years.  Day  of  disease  on  which  perforation  occurred : 
2  on  thirteenth  day,  1  during  second  week,  2  during  the  third  week, 
and  1  during  the  fifth  week;  in  2  cases  no  satisfactory  history  could 
be  obtained,  the  patients  being  unable  to  understand  English. 
Number  of  hours  elapsing  between  the  time  of  perforation  and 
operation:  three  hours  in  1  case  (recovered),  twelve  hours  in  2 
cases,  fourteen  hours  in  1  case,  nineteen  hours  in  1  case,  and  forty- 
eight  hours  in  1  case.  In  2  cases,  1  of  whom  recovered,  the  time 
elapsing  between  perforation  and  operation  could  not  be  determined. 
Pain  during  the  entire  course  of  the  disease  in  2,  absence  of  pain 
previous  to  perforation  in  4,  unknown  in  2.  Location  of  pain  in 
right  iliac  region  in  5,  general  in  3.  In  1  case  the  pain  was  reflected 
to  the  right  shoulder,  and  in  1  case  the  pain  extended  to  the  rectum 
and  was  associated  with  tenesmus  and  a  frequent  desire  but  in- 
ability to  defecate.  The  pain  was  violent  in  1  case,  severe  in  6,  and 
moderate  in  1 ;  in  1  case  in  which  the  pain  was  severe  at  the  onset 
it  disappeared  soon  after  its  appearance  and  remained  absent  up 
until  the  time  of  operation.  The  facial  appearance  was  altered  in 
all  except  the  2  that  recovered.  Mental  hebetude  was  present  in  all. 
Previous  bleeding  from  the  bowel  was  absent  in  6  and  unknown 
in  2.  Vomiting  was  absent  in  5  and  present  in  3.  Constipation 
had  been  present  in  2,  diarrhoea  in  4,  and  2  unknown.  A  chill  was 
not  noted  in  any  of  the  6  cases  from  whom  a  history  could  be  ob- 
tained. In  1  case  the  temperature  fell  3  degrees  to  normal,  in  5 
the  temperature  remained  unchanged,  and  in  2  the  temperature  at 
the  time  of  perforation  could  not  be  obtained.  The  pulse  and 
respirations  were  accelerated  in  all.  I^ocalized  impairment  of  reso- 
nance was  not  noted  in  any  of  the  cases.  Sweating  was  present  in 
6  and  absent  in  2.  Distention  was  absent  in  2  only.  Immobility 
of  the  abdomen  and  thoracic  respiration  were  present  in  7  and  absent 
in  1  case.  Friction  sound  was  not  heard  in  any  of  the  cases.  Peri- 
stalsis was  heard  in  1  case,  in  which  the  bowels  moved  twice  after 
perforation  and  in  which  recovery  ensued.  The  liver  dulness  was 
totally  absent  in  4,  partly  absent  in  2,  and  present  in  2.  Dulness 
in  the  flanks  was  present  in  2  cases  only.    Rigidity  was  present  in 
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all.  Tenderness  was  general  in  5  cases  and  limited  to  the  lower 
right  abdomen  in  3.  Rectal  examination  revealed  tenderness  in 
the  7  cases  in  which  it  was  mafle.  The  leukocytes  in  4  cases  were 
4000,  7200,  10,000,  and  18,000.  The  diagnosis  was  made  in  5  cases, 
and  the  incision  was  made  in  the  right  ihac  region ;  in  3  cases  a  diag- 
nosis of  perforative  peritonitis  was  made  and  the  abdomen  opened 
in  the  middle  line.  The  perforations  were  situated  in  the  ileum 
\^^thin  three  feet  of  the  caecum  in  all  cases,  and  varied  in  size 
from  a  pinhole  up  to  one-half  inch  in  diameter.  In  1  case  there 
were  two  perforations.  Fecal  matter  was  present  in  the  peritoneal 
cavity  in  all  except  1  case,  in  which  the  fluid  was  clear  and  in  which 
recover}'  ensued.  The  peritoneum  was  inflamed  in  all  but  1  case, 
in  which  recovery  ensued.  ^lesenteric  glands  were  enlarged  in  all. 
In  only  1  case  was  it  necessary  to  tear  through  adhesions  to  find 
the  perforation.  In  all  cases  a  double  row  of  continuous  Lembert 
suture  of  silk  was  employed.  All  were  drained  with  gauze,  sur- 
rounded by  a  rubber  dam,  except  1  (recovered);  in  1  case  (died) 
in  addition  to  the  gauze  drainage  in  the  primary  incision  a  rubber 
tube  was  brought  out  through  the  loin.  Ether  was  used  as  an  anaes- 
thetic in  all  cases  except  1,  in  which  the  operation  was  performed 
under  cocaine.  5  of  the  cases  were  admitted  to  the  hospital  imme- 
diately before  operation,  and  2  walked  about  until  the  time  of  per- 
foration.   2  recovered,  2  died  of  typhoid  ( ?),  and  4  died  of  peritonitis. 
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PAROTITIS  COMPLICATING  APPENDICITIS.' 
By  F.  E.  Bunts,  M.D., 

or   CIXTELAND,    OHIO. 

The  first  reported  instance  of  parotitis  as  a  postoperative  comph- 
cation  of  appendectomy  is  that  reported  by  Barlow,  in  1886,  who,  in 
a  male  aged  twenty  years,  reports  the  occurrence  of  a  parotid  bubo, 
"  which  did  not  suppurate."  In  the  operation,  collections  of  fetid  pus 
around  the  caecum  had  been  found.  The  appendix  vermiformis  was 
noted  to  have  been  much  thickened,  but  apparently  it  was  not  re- 

1  Read  before  the  Academy  of  Medicine  of  Toledo,  Ohio,  October  2S,  1908. 
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moved.  Elder  and  Thomas  next,  as  recently  as  1901,  each  mentions 
the  occurrence  of  parotitis  as  a  sequel  to  appendicitis.  In  Elder's 
case,  a  male  aged  twenty  years  had  a  sudden  onset  of  pain  in  the 
right  iliac  region.  The  operation  revealed  pericaecal  abscess.  Three 
days  after  the  operation  the  temperature  began  to  rise,  and  a  stiffness 
and  swelling  in  the  right  parotid  region,  with  intense  pain,  appeared. 
"The  swelling  rapidly  increased  for  about  ten  hours,  when  the  pain 
subsided.  At  this  time  the  whole  parotid  region  and  the  upper  part  of 
the  neck  were  enormously  swollen,  the  swelling  coming  forward  over 
the  cheek  and  involving  the  eyelids,  especially  the  under  one.  Thirty- 
six  hours  after  the  left  parotid  began  to  swell  in  the  same  way,  while 
the  right  parotid  began  slowly  to  decrease.  The  left  parotid  attained 
almost  exactly  the  same  size  as  the  right,  and  the  temperature  reached 
103°  F.  The  swellings  were  very  painful  to  pressure,  but  there  was 
no  indication  of  suppuration  in  either  of  them.  The  second  parotid 
reached  its  maximum  in  about  twelve  hours  after  it  showed  symp- 
toms of  enlarging."  Both  parotids  gradually  subsided,  and  recovery 
followed.  As  a  probable  etiological  cause  in  this  instance,  infection 
is  suggested. 

In  Thomas'  case,  that  of  a  young  woman  aged  twenty-two  years, 
the  appendix  was  found  adherent  to  the  pelvic  bottom,  but  no  sup- 
puration was  present.  Six  days  after  the  operation  a  parotitis  devel- 
oped on  the  right  side,  which  was  extremely  painful  and  persisted  for 
ten  days,  then  subsiding  without  suppuration. 

In  these  three  instances  of  postoperative  parotitis  following  ap- 
pendectomy are  to  l)e  found  the  only  records  of  this  complication 
subsequent  to  this  operation.  As  noted,  in  two,  suppuration  occurred, 
while  in  one  of  these  a  septic  condition  was  presumably  not  present. 
To  these  three  cases  I  wish  to  add  three  others  which  have  come 
under  my  own  observation. 

Case  I. — Male,  aged  twenty-nine  years,  entered  Charity  Hospi- 
tal May  12,  1902,  with  severe  attack  of  appendicitis.  Patient  re- 
fused operation,  and  a  large  mass  formed  in  the  right  side.  All  food 
was  withheld  from  the  stomach,  and  feeding  was  carried  on  exclu- 
sively by  the  rectum.  In  about  seven  days,  when  the  general  symp- 
toms were  improving,  though  the  tongue  remained  dry  and  hard,  he 
developed  a  tenderness  over  the  right  parotid.  Ichthyol  and  hot 
fomentations  were  applied,  suppuration  occurred,  and  the  abscess 
was  opened  May  24th.  The  left  parotid  up  to  this  time  had  not  been 
involved,  but  in  a  few  days  became  inflamed,  suppurated,  and  was 
opened  May  28th.  The  pus  was  at  first  very  thick  and  white,  but 
later  it  became  thin,  the  drainage  was  better,  and  they  slowly  healed. 
The  mass  entirely  disappeared,  and  the  patient  was  discharged  June 
27th,  entirely  recovered.  He  was  seen  at  the  expiration  of  one  year 
and  had  had  no  recurrence  of  the  trouble. 

Case  II. — Male,  aged  twenty-nine  years,  entered  Charity  Hos- 
pital January  28,  1903,  with  an  attack  of  acute  appendicitis,  this 
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being  the  fifth  attack  within  the  past  year.  At  this  time  the  patient 
had  a  mass  in  the  right  fide,  and  vomited  severely,  apparently  ol> 
struction  of  the  bowels.  Immediate  operation  revealed  abscess  cav- 
ity and  gangrenous  appendix,  peritoneal  cavity  well  walled  off. 
Appendix  was  removed  and  wound  drained.  No  movement  of  the 
bowels  was  obtained  until  the  second  day.  He  suffered  from  great 
pain  and  extreme  distention  of  the  abdomen,  and  was  allowed  noth- 
ing by  mouth  but  hot  water  and  occasionally  a  little  beef  broth. 
About  February  6th  he  developed  a  right  parotitis,  which  slowly 
went  on  to  suppuration,  and  was  opened.  In  two  or  three  days  the 
left  parotid  became  involved,  and  though  greatly  swollen  and  very 
painful,  never  had  to  be  opened,  but  was  treated  with  local  applica- 
tions of  ichthyol  and  moist  heat.  The  bacteriological  examination 
showed  a  pure  culture  of  bacillus  coli  communis  from  the  appendi- 
ceal abscess  and  staphylococcus  pyogenes  aureus  from  the  parotid 
abscess.  Patient  discharged  cured  March  25tli.  At  no  time  did  the 
parotid  inflammation  appear  to  threaten  the  life  of  the  patient,  and 
in  the  one  which  suppurated,  recovery  followed  fairly  rapidly  upon 
its  evacuation. 

Case  III. — Female,  aged  sixty-two  years,  admitted  to  Mt.  Sinai 
Hospital  July  16,  1903,  had  been  sick  for  one  week,  suffering  intense 
pain  in  abdomen,  especially  in  the  right  iliac  region,  had  severe 
diarrha?a,  brought  on  by  purging,  vomited  frequently,  abdomen 
markedly  distended,  large  mass  in  the  right  iliac  region.  Diagnosis, 
appendicitis.  No  operation  was  performed;  patient  was  allowed 
only  water  by  the  mouth,  and  was  fed  by  the  rectum,  and  ice-bags 
applied  to  the  abdomen.  Under  this  treatment  the  fever  gradually 
declined  until  July  22d,  when  it  reached  normal,  and  remained,  with 
slight  variation,  at  that  point  till  July  26th,  when  it  rose  to  100.4°  F. 
Coincidently  there  was  a  beginning  tenderness  of  the  left  parotid, 
which  increased  greatly  in  size,  the  swelling  extending  back  of  the 
ear  and  well  down  on  the  neck.  On  account  of  the  pain  and  swelling 
she  could  only  separate  her  jaws  about  one-quarter  of  an  inch.  The 
tongue  was  very  dry  and  hard.  Five  days  later,  under  local  anaes- 
thesia, the  parotid  was  opened  and  a  small  amount  of  very  thick  pus 
escaped.  The  pus  was  so  thick  that  for  several  days  the  flow  was 
much  impeded.  By  July  30th  the  temperature  was  again  normal, 
but  August  2d  it  rose  to  100°  F.,  and  a  beginning  parotitis  of  the 
right 'side  was  discovered.  This  was  treated  as  was  the  first,  by  local 
applications  of  ichthyol  and  hot  fomentations.  The  tongue  remained 
dry  and  harsh,  the  jaws  almost  entirely  closed,  but  the  inflammation 
gradually  subsided  without  evidence  of  suppuration,  and  the  patient's 
general  condition  improved  very  markedly  till  August  9th,  when  she 
complained  of  some  pain  and  discomfort  in  the  right  iliac  region. 
The  mass  had  disappeared  after  a  week's  confinement  to  rectal 
feeding,  and  was  not  again  present,  but  the  temperature  rose  to 
101.4  F.,  and  then  gradually  resumed  the  normal,  remaining  there 
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for  several  days  prior  to  her  death  on  August  21st.  No  autopsy  was 
permitted,  so  that  the  exact  cause  of  deafTi  was  not  known.  Both 
parotids  had,  however,  entirely  recovered.  There  was  no  evidence 
of  metastatic  processes,  but  the  condition  seemed  to  be  rather  one 
of  low  sepsis  and  exhaustion. 

The  records  of  these  cases,  especially  the  bacteriological  findings, 
are  unfortunately  incomplete,  but  in  the  second  case,  or  the  only  one 
in  which  an  operation  was  performed  and  an  opportunity  given  to 
compare  the  bacteriological  cause  of  the  appendicitis  and  also  of  the 
parotitis,  the  examination  showed  colon  bacilli  in  the  one  and 
staphylococci  in  the  other,  thus  showing  the  improbability  of  its 
being  metastatic  in  its  origin,  and  in  all  three  cases  both  parotids 
became  entirely  well  and  no  metastasis  developed,  and  aside  from 
the  additional  debility  or  exhaustion  which  ensued,  the  parotitis  did 
not  seem  to  be  per  se  a  serious  complication. 

Since  the  completion  of  this  paper  the  following  report  of  a  case 
of  parotitis  complicating  appendicitis  has  been  kindly  given  me  by 
my  colleague.  Dr.  C.  A.  Hamann : 

E.  R.,  aged  twenty  years;  operation  on  November  23, 1901.  Three 
weeks  before  operation  was  attacked  with  usual  symptoms  of  acute 
appendicitis.  Condition  at  time  of  operation:  Large  tender  mass 
in  median  line  of  abdomen,  below  and  to  left  of  the  umbilicus,  plainly 
to  be  felt  per  rectum;  fluctuation  not  to  be  determined,  temperature, 
101°  F.;  pulse,  92;  leukocytosis,  27,000.  Incision  in  median  line. 
Abscess  cavity  contained  about  one  pint  of  pus,  walled  off.  Pus  had 
a  fecal  odor.  Bacillus  coli  communis  found.  Appendix  could  not 
be  found.  On  November  28th  the  left  parotid  region  was  greatly 
swollen;  oedema  over  gland;  pain;  temperature,  102°  F.  November 
29th,  incision;  no  pus  evacuated.  December  4th,  another  incision; 
much  pus;  About  this  time  the  right  parotid  became  enlarged. 
Soon  pus  appeared  in  the  external  auditory  canal.  December 
7th,  incised  right  parotid;  much  pus;  bacillus  coli  communis  and 
staphylococci  found  in  pus  from  parotids.  Patient  progressed  gradu- 
ally to  complete  recovery.  Discharged  from  the  hospital  January 
4,  1902. 

It  will  be  noted  that  in  this  case  the  colon  bacillus,  as  well  as 
staphylococci,  were  found  in  the  examination  of  the  pus  obtained 
from  the  parotid,  but  no  other  evidence  of  metastatic  infection  ap- 
peared, and  the  patient  eventually  made  a  favorable  recovery. 

The  occurrence  of  parotitis  as  a  sequel  or  complication  of  various 
operations  and  diseases,  though  known  and  described  by  many 
clinician's,  is  still  of  interest  and  of  importance,  and  while  the  object 
of  this  paper  is  to  emphasize  the  possibility  of  its  occurrence  in 
appendicitis,  it  is  also  my  desire  to  refer  as  briefly  as  possible  to  a 
number  of  cases  which  have  been  from  time  to  time  reported  and 
the  theories  which  have  been  advanced  to  account  for  them. 

Parotitis  as  occurring  subsequent  to  abdominal  sections  has  been 
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most  frecjuently  noted  in  relation  to  ovariotomy.  Goodell,  in  a 
series  of  153  ovariotomies,  noted  its  occurrence  in  4  cases,  in  only  1 
of  which  did  suppuration  occur.  Moricke,  in  200  ovariotomies, 
observed  5  cases,  4  of  which  suppurated.  Paget,  in  a  collection  of 
101  cases  of  parotitis,  the  result  of  injury,  either  traumatic  or  opera- 
tive, to  the  abdomen  or  pelvis,  reports  that  in  27  it  was  the  sequel 
to  ovariotomy  or  oophorectomy.  In  90  of  these  cases  both  parotids 
were  attacked,  and  in  3  the  submaxillary  and  sublingual  glands 
were  also  involved.  Brunne,  in  a  report  of  17  cases  of  parotitis 
super\'ening  upon  ovariotomy,  reports  that  in  4  cases  it  was  bilateral, 
while  in  9  cases  suppuration  occurred. 

From  this  great  preponderance  of  parotitis  subsequent  to  ovari- 
otomy it  was  at  one  time  assumed  that  it  occurred  only  in  this  opera- 
tion to  the  exclusion  of  all  others.  Moricke  asserted  that  he  had 
never  observed  this  complication  in  any  other  laparotomy  excepting 
that  involving  an  ovariotomy.  This  statement  was,  however,  soon 
contradicted  by  more  accurate  observations,  and  other  operations 
followed  by  this  complication  were  soon  reported. 

According  to  ]McDonald,  parotitis  was  not  an  unusual  or  uncom- 
mon compUcation  in  the  early  history  of  abdominal  surgery,  it  being 
regarded  by  some  surgeons  as  invariably  fatal.  This  statement 
regarding  the  fataUty  of  postoperative  parotitis  was  seemingly  sub- 
stantiated by  Moricke,  who  also  regarded  the  parotitis  following 
ovariotomy  as  a  severe  compUcation,  stating  that  in  2  cases  it  was 
seemingly  the  sole  cause  of  death,  and  in  2  cases  it  at  least  con- 
tributed to  the  fatal  issue. 

As  to  the  etiology  of  postoperative  parotitis,  the  theory  which  was 
primarily  advanced  assumed  the  sympathetic  relation  between  the 
generative  organs  and  these  glands.  This  theory,  which  gained 
some  corroboration  from  the  frequent  occurrence  of  orchitis  or 
mastitis  following  the  so-termed  mumps  of  childhood,  was  appar- 
ently even  more  strongly  verified  by  some  peculiar  instances  of 
parotitis  following  injuries  or  operations  on  these  organs. 

In  the  male  sex  parotitis  had  been  observed  secondary  to  injury 
,of  the  testicle  (Billroth,  Hutchison),  after  the  passage  of  the  catheter 
(O'Conner,  Crimm,  Paget),  as  also  subsequent  to  cystitis  (Paget). 
In  the  female  sex,  however,  parotitis  had  been  even  more  frequently 
observed  in  the  various  affections  of  the  generative  organs.  Peter, 
in  a  woman  with  irregular  menstmation,  speaks  of  the  substitution  of 
the  menses  by  parotitis  of  either  one  side  or  the  other,  most  frequently 
the  left.  Hawkins  mentions  the  instance  of  a  woman  who,  during 
six  successive  pregnancies,  had  an  enlargement  of  the  left  parotid, 
which  increased  with  the  advance  of  gestation,  and  totally  disap- 
peared after  delivery.  He  states  that  "she  had  learned  to  recognize 
this  as  one  of  the  first  indications  of  her  condition."  Cribb,  in  con- 
nection with  the  interrelation  of  parotitis  and  the  sexual  organs, 
speaks  of  an  instance  in  which  parotitis  followed  the  insertion  of  a 


808  bunts:  parotitis  complicating  appendicitis. 

pessary  in  the  vagina.  Parotitis  following  delivery,  abortion,  and  the 
menopause,  has  also  been  mentioned  by  other  observers,  also  as  a 
sequence  to  operative  procedures  on  the  generative  tract,  as  has  been 
observed  after  the  excision  of  the  cervix,  uterus  (Goodell),  the  repair 
of  a  lacerated  cervix  (Emmet),  the  repair  of  a  vesicovaginal  fistula 
(Emmet),  abdominal  hysterectomy  (Krussen,  Ross,  Baldwin, 
McDonald),  salpingectomy  (Ricketts),  perineorrhaphy  (Auld),  myo- 
enucleation  of  the  uterus  (Gotschauer). 

In  the  frequent  observance  of  parotitis  as  resulting  from  disease, 
injuries,  or  operations  upon  the  sexual  organs,  the  s}Tnpathetic  bond 
between  these  respective  organs  seemed  assured,  even  although  a 
more  or  less  direct  anatomical  connection  could  not  be  determined. 
Trousseau  already  referred  ta  it  in  a  vague  manner,  Brunn  ad- 
vanced the  explanation  that  stimuli  were  transferred  from  one  organ 
to  the  other  by  means  of  certain  nerve  channels.  In  this  way  irrita- 
tion in  operations  on  the  ovary  was  said  to  cause  vasomotor  disturb- 
ances in  the  parotid  gland,  from  which  an  inflammation  soon  fol- 
lowed, which  at  the  onset  was  assumed  to  be  simple.  If  suppuration 
subsequently  occurred,  this  was  supposed  to  be  the  result  of  micro- 
organisms, whose  portal  of  entrance  was  through  Stenson's  duct,  the 
partial  suspension  or  inhibition  of  the  salivary  secretion  being  con- 
sidered a  most  favorable  and  influential  factor  for  the  admission  of 
the  micro-organism. 

Paget  similarly  assumed  a  nervous  relation,  although  he,  too, 
could  advance  no  more  definite  statement  as  to  the  nature  of  the 
relation.  The  assumption  of  Paget  was  largely  based  on  instances  of 
persistent  alteration  of  the  parotid  gland  of  both  a  physiological  and 
clinical  nature.  In  the  dog,  for  instance,  the  action  of  the  gustatory 
nerve  is  known  to  suft'er  inhibition  when  a  loop  of  intestine  is  drawn 
from  the  abdominal  cavity,  and  the  secretion  of  saliva  is  thereby 
diminished  or  totally  arrested  until  the  loop  of  the  intestine  is  re- 
placed. Clinically,  he  states,  arrest  of  saliva  has  also  been  observed 
during  gastritis,  as  also  during  menstruation,  while  in  pregnancy 
salivation  is  a  common  occurrence. 

This  influence  of  the  nervous  system  on  the  salivary  glands  is  said 
to  be  both  direct  and  reflex.  In  all  of  these  assumptions  a  clear 
elucidation  of  the  exact  anatomical  and  physiological  interrelation- 
ship of  these  organs  to  either  the  nervous  system  or  to  the  parotid 
gland  seemed  lacking,  so  that  they  presented  but  little  which  could 
logically  commend  itself.  With  more  accurate  observations  on  this 
form  of  parotitis  it  was  also  found  that  the  affection  was  not  entirely 
limited  to  operations  upon  the  sexual  tract,  but  occurred  after  other 
coeliotomies  and  operations.  In  the  report  of  such  instances  it  had 
been  noted  as  a  sequel  to  gastrectomy  (Clark),  gastrostomy  (Paget), 
enterostomy  (Dunkworth),  colostomy  (Dashwood,  Rosenbach), 
laparotomy  for  peritonitis  (Goode,  Addenbrook),  partial  removal 
of  the  omentum  and  retroperitoneal  tumor  (Paget),  operation  for 
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gastric  ulcer  (Hawkins  and  Herbert),  as  well  as  after  a  division  of 
a  rectal  stricture  and  excision  of  hemorrhoids  (Paget,  Auld),  and 
after  an  amputation  of  the  leg  (McDonald),  so  that  the  statement 
that  parotitis  following  operation  is  confined  exclusively  to  operations 
upon  the  generative  tract  is  no  longer  valid,  and  the  theories  which 
had  been  advanced  were  changed  to  include  all  interference  upon 
the  peritoneal  cavity.  A  definite  relation  identical  to  that  which  had 
been  theoretically  applied  to  the  ovaries  was,  however,  assumed  to 
exist  between  the  peritoneum  and  the  parotid  gland. 

In  this  connection  Brunn  mentioned  that  in  the  cases  of  parotitis 
following  ovariotomy  which  he  had  observed  this  seemed  to  be  most 
frequent  when  multiple  adhesions  between  the  viscera  were  encoun- 
tered. To  explain  the  occurrence  of  parotitis  subsequent  to  lapar- 
otomy or  operative  interference  in  the  peritoneal  cavity  in  general, 
a  new  theory,  however,  soon  came  in,  viz.,  that  of  direct  metastasis. 
As  has  been  frequently  stated,  parotitis  was  more  apt  to  result  if 
purulent  foci  were  encountered  in  the  course  of  the  operation  subse- 
quent to  peritonitis,  pyaemia,  appendicular  abscess,  etc.,  than  after 
non-septic  coeliotomies. 

Pozzi  regarded  the  occurrence  of  parotitis  after  coeliotomyas  strong 
evidence  of  the  fact  that  a  certain  degree  of  septicaemia  was  present. 
In  general,  however,  the  theory  of  metastasis  where  no  purulent 
affections  and  septicaemic  processes  were  present  could  not  be  re- 
garded favorably.  Among  later  writers  this  theory  too  has  been 
discarded,  as  it  could  not  logically  be  assumed  that  septic  metas- 
tasis should  involve  the  parotid  gland  to  the  exclusion  of  all  other 
organs.  The  more  rational  view  that  parotitis  was  to  be  associated 
with  an  ascending  infection  from  the  mouth  along  Stenson's  duct 
began  to  prevail,  and  the  clinical  facts,  when  carefully  considered,  in 
part  if  not  wholly,  served  to  substantiate  this  view.  Certain  predis- 
posing factors  favoring  the  ascending  infection  along  the  course  of 
Stenson's  duct  were  soon  determined  to  be  present  in  the  instances 
in  which  parotitis  supervened.  Among  the  most  influential  of  these  is 
the  dryness  of  the  mouth,  which  may  supervene  after  operations  and 
in  conditions  of  enjoined  rest  of  the  patient.  Contributory  causes 
are  the  stagnation  of  the  saliva  and  the  injury  to  the  duct  in  the 
course  of  the  operation.  That  dryness  of  the  mouth  predisposes  to 
a  parotitis  has  been  attested  by  clinical  observations  of  various  writers. 

In  'the  affection  termed  erostomia  the  occurrence  of  repeated 
attacks  of  parotitis  has  not  been  infrequently  noted  (Hutchison, 
Harris,  and  Battle).  Gee,  in  the  consideration  of  the  inflammation 
of  the  parotid  as  complicating  the  various  fevers,  regards  it  as  being 
caused  by  the  dryness  of  the  mouth,  the  irritation  being  assumed  to 
extend  from  the  mouth  along  Stenson's  duct  to  the  gland.  Next  to 
tiie  dryness  of  the  mouth  the  stagnation  of  the  saliva  may  be  said 
to  constitute  the  most  favorable  factor  for  an  ascending  infection 
along  Stenson's  duct. 


810  bunts:  parotitis  complicating  appendicitis. 

The  conditions  under  which  a  patient  is  placed  subsequent  to  the 
operation  may  well  be  considered  as  powerful  contributory  factors  in 
the  causation  of  parotitis.  The  feverish  condition  often  following 
operations,  by  reducing  the  quantity  of  secretion,  leads  to  a  still 
further  stagnation  of  the  saliva  within  the  glands  and  ducts.  The 
failure  to  clean  the  teeth  in  the  first  few  days  following  the  operation 
may  also  act  as  a  contributory  cause.  Thus  in  2  cases  reported  by 
Malcolm  the  opening'  of  Stenson's  duct  was  visibly  inflamed  when 
attention  was  first  directed  to  the  gland,  and  in  both  cases  carious 
teeth  were  situated  opposite  the  opening  of  Stenson's  duct.  Haw- 
thorne noted  this  early  infection  of  the  duct,  stating  that  from  the 
very  earliest  appearance  of  parotitis,  pressure  over  the  duct  would 
cause  the  expulsion  of  a  drop  of  pus  from  its  orifice. 

The  histological  investigation  of  Hannau  in  several  fatal  cases 
complicated  by  parotitis  also  bears  out  this  view  that  an  ascending 
infection  from  the  mouth  is  the  primary  and  direct  cause  of  this 
affection.  Paget  at  once  refuted  this  theory,  advancing  as  the  most 
patent  argument  against  it  that  the  socia  parotidis  were  never  in- 
flamed before  the  main  body  of  the  gland.  This  objection  seems, 
however,  not  to  be  of  great  value,  as  clinically  it  must  be  difficult  to 
establish  an  inflammation  of  such  a  small  portion  of  the  gland.  Its 
attendant  enlargement  can  be  but  slight,  and  the  pain  upon  palpation 
cannot  probably  be  so  accurately  localized  as  to  enable  us  to  say 
whether  it  is  in  this  part  or  the  anterior  portion  of  the  gland  proper. 
Moreover,  as  has  been  determined  histologically  and  clinically, 
inflammation  of  Stenson's  duct  precedes  that  of  the  parotid  gland, 
so  that  the  refutatioTi  of  Paget  may  be  considered  as  resting  on 
insufficient  or  faulty  observations. 

One  of  the  possible  contributory  causes  not  heretofore  mentioned 
is  the  injury  to  the  gland  or  duct,  which  may  occur  during  the  admin- 
istration of  anaesthesia.  In  the  various  manipulations  of  the  face, 
as  in  the  forward  action  of  the  mandible,  the  traction  of  the  tongue 
or  the  removal  of  the  accumulated  secretion  of  the  mouth,  the  duct 
may  be  easily  compressed.  A  somewhat  severe  compression  might 
at  times  result  in  slight  injury,  such  as  contusion  of  Stenson's  duct, 
a  locus  minoris  resistentiae  be  thereby  established,  which,  either 
singly  or  in  conjunction  with  the  dryness  of  the  mouth  and  stagna- 
tion of  saliva,  would  prepare  a  favorable  field  for  a  parotid  infection. 
Occlusion  of  the  duct  at  its  most  constricted  portion,  the  papilla, 
which  is  situated  opposite  to  the  second  upper  molar  tooth,  would, 
similarly,  be  at  times  the  result  of  this  manipulation  in  the  course 
of  the  anaesthesia.  That  these  injuries  of  the  duct  favor  the  devel- 
opment of  a  parotitis  is  maintained  in  the  cases  reported  by  Johnson, 
in-  which  the  only  cause  that  could  be  ascertained  was  an  inflamma- 
tion of  the  duct,  with  stagnation  of  the  salivary  secretion.  Similar 
cases  have  been  reported  by  Choppell,  Battle,  Kussmaul,  and  others. 
In  several  of  these  cases  it  was  noted  that  pressure  over  the  duct  or 
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gland  relieved  the  swelling,  and  it  was  found  that  the  pressure  caused 
the  expulsion  of  a  plug  of  thick,  turbid  mucus  from  the  duct,  thus 
^eUe^^ng  the  obstruction  to  the  escape  of  saliva. 

The  various  theories  which  have  been  advanced  to  explain  the 
occurrence  of  postoperative  parotitis  may  be  stated  as  follows : 

1.  A  sympathetic  or  nervous  connection  between  certain  viscera, 
notably  the  ovary  and  the  parotid  gland. 

2.  Metastasis. 

3.  Direct  infection  of  the  gland  by  way  of  Stenson's  duct. 

The  theory  of  a  sjTupathetic  relation  is  not  only  entirely  hypothet- 
ical, but  extremely  improbable.  It  is  based  for  the  greater  part  on  a 
collection  of  facts  having  little  apparent  relation  to  each  other,  except 
that  in  all  the  parotid  gland  is  involved,  and  there  seems  to  be  no 
relation  other  than  that  indefinite  one  termed  reflex,  which  may  not 
only  take  place  after  operations  and  injuries  of  various  organs,  but 
as  the  result  of  psychical  emotions.  Similar  or  identical  reflex  dis- 
turbances are  also  encountered  in  other  gland  structures,  and  are  not, 
therefore,  confined  to  the  parotids.  It  is  known,  for  instance,  that 
in  the  emotion  of  fear  the  secretion  of  the  parotid  gland  is  inhibited, 
and  in  surgical  shock  also  the  flow  of  saliva  is  in  part  arrested.  In 
neither  of  these,  however,  is  the  parotid  gland  alone  involved.  If 
shock  is  of  any  duration  all  glandular  structures  are  said  to  be  simi- 
larly involved.  The  increased  salivation  of  pregnancy  cannot  be 
directly  attributed  to  the  uterus.  It  is  more  likely  the  consequence 
of  the  general  condition.  The  statement  that  in  camels  the  parotid 
glands  enlarge  during  the  breeding  season  may  be  included  under 
this  explanation.  The  functional  alterations  in  the  parotid  secretions 
after  operations,  if  it  occur,  is  of  temporary  duration,  so  that  it  is 
doubtful  whether  as  such  it  could  favor  inflammation. 

The  clinical  observations  of  the  occurrence  of  orchitis  following 
mumps  might  possibly  be  explained  by  the  theory  that  the  causative 
agent  was  transferred  accidentally  by  the  hand  from  the  mouth  to 
the  urethera,  thence  to  the  vas  deferens,  and  finally  involving  the  tes- 
ticle. The  occurrence  of  parotitis  following  catheterization  attended 
by  pain  and  fear  might  be  due  to  the  psychical  effect  which  tem- 
porarily inhibited  the  secretion  of  saliva,  and  thus  favored  infection, 
but  it  could  scarcely  be  more  than  a  contributing  agent,  and,  there- 
fore, the  role  of  sympathy  in  the  production  of  inflammation  of  the 
parotid  should  be  excluded. 

That  metastasis  may  and  sometimes  does  occur  in  the  parotid 
gland  cannot  be  denied,  especially  in  pyaemic  or  septicsemic  cases, 
but  it  seems  hardly  probable  that  the  parotid  alone  should  be  in- 
volved, while  all  the  other  organs  of  the  body  and  more  frequent 
sites  of  metastatic  deposits  should  escape.  So  that  while  in  single 
instances  this  metastasis  may  be  assumed  to  have  occurred,  we  can- 
not insist  upon  this  being  the  universal  or  even  common  cause. 

Direct  infection,  in  the  light  of  mo<lem  pathology  and  from  the 
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clinical  study  of  many  cases,  would  seem  to  be  the  only  tenable  theory, 
and  while  no  doubt  a  large  percentage  of  these  infections  occur 
primarily  in  Stenson's  duct,  the  known  fact  that  many  pathogenic 
bacteria  are  cast  off  through  the  salivary  glands  make  it  not  improb- 
able that  the  locus  minoris  resistentise  having  been  prepared  by  the 
dryness  of  the  mouth,  the  stagnation  of  saliva,  the  inactivity  of  the 
masticatory  muscles  from  the  enforced  liquid  diet,  or  from  possible 
injury  to  the  duct  or  gland  in  operation,  the  bacteria  may  develop 
directly  in  the  parotid,  even  while  the  duct  is  the  site  of  an  inflam- 
mation derived  from  bacteria  within  the  buccal  cavity. 

Prognosis.  So  far  as  may  be  judged  from  the  few  reported  cases 
of  parotitis  following  appendicitis,  this  complication  is  not  to  be 
considered  a  serious  one  or  one  likely  to  lead  to  any  grave  results, 
obviously  very  different  from  those  rare  cases  of  pyaemia,  with 
coincident  involvement  of  the  parotid. 

Treatment,  The  treatment  must  be  regarded  as  (1)  prophy- 
lactic and  (2)  surgical.  The  prophylactic  treatment  consists  in 
attention  to  the  buccal  cavity,  frequent  cleansing  of  the  teeth,  wash- 
ing out  the  mouth  with  a  mild  antiseptic,  such  as  boric-aeid 
solution,  freeing  the  tongue  so  far  as  possible  from  the  foul  deposit 
which  so  often  accumulates  upon  it,  and  in  the  cases  in  which 
stomach-feeding  has  been  interdicted,  giving  the  patient  something 
to  chew,  so  as  to  bring  into  action  the  masticatory  muscles,  and  not 
only  help  in  this  manner  to  evacuate  Stenson's  duct  of  the  accumu- 
lated mucus,  but  in  a  mild  way  stimulate  the  salivary  secretion. 
Where  not  objectionable  to  the  patient,  chewing-gum  might  prove 
the  most  suitable  agent.  It  might  be  proper,  again,  to  call  attention 
to  the  possibility  of  injuring  the  duct  or  gland  by  external  manipula- 
tion, especially  during  the  administration  of  an  anaesthetic. 

The  surgical  treatment  consists  in  the  application  of  heat  or  cold 
in  the  hope  of  checking  the  inflammation,  but  where  pus  is  obviously 
present,  nothing  remains  but  to  evacuate  and  drain,  and  a  satis- 
factory recovery  may  be  confidently  anticipated. 
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NASAL  SYPHILITIC  TUMORS. 
By  Max  Toeplitz,  M.D., 

OF    NEW    YORK. 

The  tertiary  manifestations  of  syphilis,  in  the  nose  the  most 
frequent,  are  often  seen  very  early — a  few  months  to  one  year  after 
the  first  infection,  but,  as  a  rule,  much  later.  The  tertiary  lesions 
of  hereditary  lues  are  the  same  as  those  of  the  acquired,  and  occur 
either  soon  after  birth  or  during  puberty. 

The  anatomical  lesion  is  a  gummous  infiltration  of  the  mucous 
membrane,  independent  affection  of  cartilage,  periosteum  and  bone, 
and  simple  infiltration,  wath  softening,  ulceration,  either  from  with- 
out inward  or  inversely.  The  favorite  seat  of  the  infiltration  is  the 
septum,  particularly  on  the  boundary  line  between  the  quadrilateral 
cartilage  and  the  perpendicular  lamina  of  the  ethmoid,  bilaterally, 
often  as  the  only  sign ;  but  it  also  occurs  on  other  places  of  the  septum, 
rarely  on  the  lateral  nasal  wall,  the  turbinates  first,  but  most  fre- 
quently on  the  .septum  and  na.sal  floor. 

The  tumors  are  either  extremely  large  gummata  or  so-called 
granulomata.  Such  a  syphiloma  occurred  in  a  woman,  aged  twenty- 
six  years,  an  inmate  of  the  Montefiore  Home,  who  suffered  from 
obstruction  of  the  left  nostril,  formation  of  thick  crusts,  loss  of  sense 
of  smell,  and  severe  epistaxis.  In  the  right  nostril  the  most  anterior 
portion  of  the  lower  turbinate  covered  with  fibrinous  deposits  was 
seen  only,  owing  to  a  deviation  of  the  septum.  The  left  nostril  was 
obstructed  by  a  gtay,  reddish,  movable,  .smooth  tumor,  which  was 
removed  piecemeal  with  the  cold  snare,  with  much  hemorrhage. 
It  sprang  from  the  upper  portion  of  the  bony  septum,  viz.,  from  the 
upper  raised  boundary  of  a  perforation,  through  which  the  tumor 
disap{)eared  into  the  right  nostril.  The  interior  of  the  nose  was 
covered  with  thick,  foul-smelling,  green-gray,  adhesive  crusts.  The 
middle  turbinate  wa.s  atrophied.  The  histological  examination, 
made  by  Dr.  Henry  Kreuder,  revealed  the  body  of  the  growth  to 
consist  of  loose  fibrous  connective  tissue  covered  in  places  by  epi- 
thelium of  the  stratified  columnar  variety.     The  epithelium  dippied 
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down  into  the  tumor  and  formed  small  retention  cysts,  which  were 
lined  with  stratified  columnar  epithelium  and  were  filled  with  mucus. 
Throughout  the  connective  tissue  many  large  bloodvessels  with  thin 
walls  were  seen  and  areas  of  inflammatory  round-celled  infiltration. 
Besides,  there  were  areas  of  larger  cells,  almost  round,  with  large 
nuclei,  which  were  suspicious  of  sarcoma.  When  the  patient  entered 
the  Home,  on  June  20,  1902,  she  was  considered  tubercular.  Bacilli 
resembling  tubercle  bacilli  were  twice  found  in  the  urine.  She  was 
removed  to  the  tubercular  ward,  but  as  the  sputum  was  always 
negative  she  was  transferred  to  another  ward.  Iodide  of  potassium 
was  first  given  on  March  3, 1903, in  doses  of  20  gr,,  t.i.d.,  which[were 
increased  to  50  gr.,  and  continued  till  September  20,  1903.  Two 
courses  of  mercury  rubbings,  each  lasting  six  weeks,  were  applied 
between  April  1st  and  July  23, 1903.  Iodide  of  potassium  (10  gr.)  and 
Fowler's  solution  (3  minims),  t.  i.  d.,  were  given  for  one  month.  On 
February  1,  1904,  began  hypodermic  injections  of  bichloride  of 
mercury,  -^^  gr.  daily.  The  antisyphilitic  treatment  was  continued 
for  other  than  nasal  lesions;  an  annular  stricture  of  the  rectum, 
causing  obstruction,  which  was  relieved  by  cutting  through  the 
ring,  but  along  which  a  syphilitic  neoplasm  still  remained. 

An  analogous  case  is  reported  by  Kuhn,  in  which  a  mother  of  four 
healthy  children  presented  in  the  vestibule  of  the  left  nostril  a  soft, 
slightly  bleeding  tumor,  the  size  of  a  walnut,  covered  with  smeary 
pus,  and  connected,  through  a  perforation  the  size  of  a  quarter  in 
the  cartilaginous  septum ,  with  a  similar,  somewhat  smaller  tumor  in 
the  right  nostril,  both  of  which  obstructed  the  nasal  cavities  com- 
pletely. Microscopically  the  tumor  consisted  of  cellular  tissue  of 
moderate  vascularity,  mostly  round  cells  and  young  connective- 
tissue  cells.  Besides,  it  contained  a  large  number  of  partly  rounded, 
partly  elongated  giant  cells,  with  numerous  processes  and  marginal 
nuclei,  and  at  some  places  firmer  tracts  of  coimective  tissue. 

Another  such  case  with  perforation  of  the  septum  is  given  by 
Kuttner,  who  holds  that  a  gummous  growth  originating  from  the 
periosteum  had  broken  down,  causing  a  carious  destruction  of  the 
septum.  The  syphiloma  or  granulation  tumor  had  grown  alongside 
of  it.  Another  explanation  is  this:  The  decay  of  the  gumma  pro- 
duced an  inflammatory  irritation  of  the  surrounding  tissue,  giving 
rise  to  granulation. 

These  tumors  obstruct  the  nose  when  large  enough,  and  discharge 
fibrinous,  smeary,  and  purulent  secretions.  They  cause  pain  in  the 
head,  face,  shoulder,  and  paralytic-like  weakness  in  the  arm.  They 
are  of  variable  size,  and  are  implanted  upon  the  mucous  membrane 
with  a  broad  or  pedunculated  base.  Their  favorite  seat  is  the 
anterior  lower  portion  of  the  septum,  occasionally,  also,  the  nasal 
floor.  They  are  red,  reddish-gray,  not  quite  smooth,  show  frequent 
erosions,  but  rarely  ulcerations.  They  are  covered  with  fibrinous, 
purulent,  firmly  adherent  exudations,  in  some  cases  with  thin,  fluid, 
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mucopurulent  secretion.    The  tissue  is  boggy,  brittle,  still  without 
tendency  to  decay,  its  main  distinction  from  gumma. 

Von  Esmarch  has  warned  against  superfluous  and  harmful  opera- 
tions which  are  carried  out  for  these  syphilitic  tumors  when  their 
nature  is  not  recognized. 

In  Knight's  case  the  appearance  of  manifest  specific  signs  pre- 
vented the  operation.  A  girl,  aged  fifteen  years,  had  suffered  from 
epiphora  through  a  stenosis  of  the  nasal  duct  due  to  an  enormous 
enlargement  of  the  right  inferior  turbinated  body,  which  blocked 
up  the  nostril  completely  and  was  adherent  to  the  septum.  The 
mass  was  removed,  but  in  two  weeks  had  resumed  its  original  pro- 
portions. Another  recurrence  took  place  after  removal,  and  micro- 
scopically a  small  round-celled  sarcoma  was  diagnosed.  A  general 
surgeon  advised  excision  of  the  upper  jaw.  Ten  days  later  a 
sensitive  swelling  of  the  left  chin  and  a  semifluctuating  tumor  of 
the  size  of  a  hen's  egg  appeared  over  the  crest  of  the  tibia. 
Under  mercury  and  iodide  of  potassium  in  rapidly  increasing 
doses  the  tumors  of  the  nose,  chin,  and  tibia  disappeared  within 
two  weeks. 

Many  such  histories  could  be  related  in  which  the  microscopic 
examination  revealed  apparently  a  sarcoma,  which  disappeared 
under  antisyphilitic  treatment. 

In  several  of  Kuhn's  cases  the  tumor  was  due  to  direct  infection, 
while  in  a  girl,  aged  eight  years,  numerous  syphilomata  had  appeared 
in  the  nose  as  late  manifestations  of  congenital  syphilis. 

I  have  seen  a  number  of  cases  of  multiple  tumors  under  and  along 
the  lower  turbinate  which  resembled  a  papillomatous  growth  and 
recurred  as  rapidly  as  they  were  removed,  but  were  cured  with  mer- 
cury and  iodide  of  potassium. 

Theisen  reports  three  cases :  The  first  in  a  child,  aged  seven  years, 
with  tumors  of  the  septum,  of  the  size  of  small  cherries,  pedunculated, 
like  papilloma,  which  contained  spindle  cells,  recurred  after  removal 
and  disappeared  under  iodide  of  potassium.  The  second  case  in  a 
man,  aged  thirty-six  years,  was  a  tumor,  of  the  size  of  a  walnut,  and 
was  attached  to  the  septum.  It  contained  tubercle  bacilli  and  giant 
cells.  The  third  case  was  a  large  tumor  in  a  man,  aged  fifty-eight 
years,  springing  from  the  inferior  turbinate,  which  also  showed  a 
swelling  of  the  right  cheek. 

The  diagnosis  of  these  tumors  is  difficult  if  the  patients  do  not 
exhibit  other  syphilitic  signs  and  the  history  does  not  furnish  any 
support.  Microscopic  examination  does  not  give  any  positive  results 
as  to  the  specific  nature. 

The  new  formations  are  true  tumors,  pure  connective-tissue 
growths  originating  from  the  submucous  connective  tissue.  The 
giant  cells,  which  resemble  the  tuberculous  giant  cells  of  Langhans, 
are  proliferations  of  endothelia  from  the  walls  of  small  veins,  and  the 
leukocytes  also  take  part  in  their  production. 
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The  fibrous  connective- tissue  stroma  is  the  distinguishing  feature 
between  these  tumors  and  the  round-celled  and  spindle-celled  sar- 
coma, in  which  the  fundamental  substance  is  sparse  and  more 
homogeneous  or  slightly  granular. 

The  granulomata  or  syphilomata  are  not  to  be  confounded  with 
the  frequently  occurring  nasal  gummata,  which  are  an  inflammatory 
infiltration  into  the  mucous  membrane  along  its  prominent  surface, 
and  which  soon  decay  and  ulcerate.  The  syphilomata,  however, 
originate  from  a  small  circumscribed  place  of  the  mucous  membrane, 
develop  to  a  considerable  size,  and  do  not  exhibit  any  tendency  to 
decay. 

The  clinical  proofs  are  the  history  and  other  syphilitic  lesions. 
Perforations  of  the  nasal  septum  are  not  always  specific;  they  may 
be  due  to  congenital  or  developmental  influences,  traumatic  (opera- 
tions), contiguous  pathological  conditions,  and  influences  engen- 
dered by  constitutional  diseases,  local  inflammations,  and  allied 
processes.  I  have  found  the  greater  majority  of  workingmen  in  a 
Paris  green  factory  with  perforations  of  the  nasal  cartilaginous 
septum. 

The  best  criterion  for  the  diagnosis  is  the  success  of  the  anti- 
syphilitic  treatment.  Kuttner  had  in  one  case  given  iodide  of  potas- 
sium without  success,  and,  therefore,  had  considered  the  growth  as 
non-specific,  but  when  he  later  combined  it  with  mercury  he  suc- 
ceeded in  curing  the  case. 

The  antisyphilitic  treatment  shows  the  best  results  with  nasal 
syphilomata. 
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ICTERUS  IN  SECONDARY  SYPHILIS. 
By  W.  J.  Calvert,  M.D., 

MISSOnRT    STATE    XJKIVERSITT. 

C.  D.,  aged  twenty-seven  years,  male,  American,  white,  was 
admitted  to  the  Post  Hospital,  Fort  McHenry,  Md.,  on  June  6, 1902, 
with  intense  jaundice.  Family  history  was  negative;  personal 
history  includes  ordinary  diseases  of  childhood;  no  recent  sickness. 
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Present  illness  began  six  weeks  ago,  when  a  hard  chancre  developed 
on  the  right  side  of  the  glans  penis.  About  three  days  ago,  June  3, 
patient  thinks  he  had  a  very  slight  fever  (doubtful),  when  he  also 
noticed  his -jaundiced  condition.  All  duties  pertaining  to  his  pro- 
fession were  performed  until  the  day  previous  to  entering  the 
hospital.  Physical  examination  on  admission  revealed  an  intense 
general  icterus;  hard,  indurated  chancre  with  one  enlarged,  hard, 
right  inguinal  gland;  slight  general  glandular  enlargement;  no  fever; 
no  pain;  no  skin  lesions;  thorax  and  abdomen  negative.  Liver  was 
normal  in  size  and  not  sensitive  to  pressure.  Urine  showed  bile 
pigments,  no  albumin.  Feces  were  not  totally  decolorized.  Three 
days  after  admission  the  first  appearance  of  a  general  macular 
eruption  was  noted. 

On  admission  calomel  and  soda  were  given  and  patient  put  on 
bichloride  -^  grain  and  potassium  iodide  10  grains  t.  i.  d.  On 
January  25th  all  secondary  symptoms  and  jaundice  had  disap- 
peared and  patient  was  discharged  from  the  hospital  with  the  usual 
instructions. 

During  his  stay  in  hospital  no  fever  or  digestive  disturbances  were 
noted,  appetite  and  general  condition  good.  Patient  at  no  time 
complained  of  pain.  Diagnosis  was  icterus  associated  with  second- 
ary syphilis. 

\Vhile  icterus  in  secondary  syphilis  has  long  been  known,  the 
literature  on  this  subject  is  comparatively  limited. 

Extracts  from  literature:  Paracelsus,  in  1510,  speaks  of  icterus 
associated  with  sj-philis,  and  in  1555  noted  the  frequency  of  liver 
affections  in  hereditary  syphilis.  In  1740  Astuc  pointed  out  that 
icterus  followed  obstruction  and  congestion  of  the  liver,  as  was  later 
mentioned  by  von  Swieten,  in  1743,  and  Fabre,  in  1765.  Rosen  de 
Rosenstein,  in  1764,  admitted  the  co-existence  of  icterus  and  svphilis, 
but  thought  the  icterus  was  due  to  the  mercurial  treatment.  Portal, 
in  1812,  admits  that  icterus  is  associated  with  secondary  and 
tertiary  syphilis.  Guebler,  in  1852,  reported  5  cases;  and  Luton, 
in  1856,  first  pointed  out  the  difference  between  icterus  in  secondary 
syphilis  and  that  in  catarrhal  conditions.  Three  cases  were  reported, 
in  1864,  by  Lancereaux.  Lacombe,  in  1874,  and  Morelard,  in  1879, 
report  new  cases;  while  Schroeder,  in  1887, reported  7  cases.  Engel- 
Reimers,  1887,  recorded  a  case  of  acute  yellow  atrophy  in  secondary 
sypbiUs  terminating  fatally.  More  recently,  Lasch,  in  1894,  reported 
3  of  his  cases  and  46  from  the  literature;  Neumann,  in  1895, 
records  14  cases;  Lowenstein,  1.  From  the  records  in  Allgemeinen 
Krankenhause  in  Hamburg,  Werner  reports  57  new  cases  of 
icterus  in  secondary  syphilis  out  of  a  total  of  15,799  cases,  or  0.37 
per  cent.  Aschner,  in  1896,  reports  3  cases;  and  Jaumenne,  in  1899, 
2  cases. 

It  is  difficult  to  ascertain  the  exact  number  of  cases  as  the  liter- 
ature at  my  disposal  often  says  that  some  new  cases  were  reported. 
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Starting  with  Lasch,  who  reports  46  cases  from  Uterature  and  3  of 
his  own,  we  have,  Neumann  14,  Lowenstein  1,  Werner,  57,  Aschner 
3,  Jaumenne  2,  Calvert  1,  or  a  total  of  127. 

Naturally  the  etiology  of  this  manifestation  is  obscure,  conse- 
quently it  has  given  rise  to  numerous  speculations,  no  one  of  which 
covers  all  the  cases. 

Lancereaux,  Engel-Reimers,  Quincke,  and  others  think  the  icterus 
is  caused  by  enlarged  glands  pressing  on  the  bile-ducts. 

Senator,  Hutchinson,  and  Chapotot  agree  with  Guebler,  who 
thinks  the  secondary  eruptions  in  the  intestines  cause  an  obstruction 
in  the  flow  of  bile. 

Maurice  thinks  the  hyperajmia  of  the  bile  capillaries,  due  to 
inflammation  of  the  liver,  is  sufficient  cause.  Schroeder  believes 
general  catarrhal  condition,  similar  to  the  infectious  diseases,  exists. 
While  Quadillac  holds  that  the  changes  in  the  blood  due  to  syphilis 
produce  icterus.  Several  French  writers  think  the  general  condition 
of  the  nervous  system  plays  a  role;  so  use  the  term  "jaunisse 
Emotive,"  while  others  use  "meta-syphilitique." 

Neumann  considers  changes  in  the  vessels  a  sufficient  cause; 
Eichhorst  and  others  favor  the  chemicotoxic  theory;  and  Lieber- 
meister  advocates  Menkowsky's  idea  of  acatactic  or  diffusions 
icterus. 

It  is  perhaps  safe  to  say  that  one  or  more  of  these  causes  may  be 
present  in  the  same  case.    Two  types  occur — benign  and  grave. 

In  benign  cases  icterus  develops  rapidly  without  the  usual  digestive 
symptoms  of  catarrhal  jaundice,  as  was  first  pointed  out  by  Luton. 
In  75  per  cent,  of  the  cases  jaundice  develops  simultaneously  with 
the  secondary  symptoms;  in  the  remaining  percentage  of  cases 
either  before  or  after  the  onset  of  secondary  manifestations.  The 
character  of  the  secondary  lesions  is  unimportant.  In  degree,  the 
jaundice  varies  from  a  light  tinge  to  a  deep  discoloration.  Its 
course  runs  parallel  with  the  secondary  symptoms  and,  like  them, 
may  recur.  In  duration  icterus  exists  from  a  few  days  to  two 
months,  and  if  treatment  is  neglected  may  become  chronic.  Occa- 
sionally, varying  degrees  of  sensitiveness  is  present  in  the  hypo- 
chondriac regions.  Two  of  Werner's  cases  presented  enlarged 
livers.  Spleen  is  normal  in  size.  Urine  shows  ordinary  findings. 
Feces  more  or  less  decolorized.  Pruritus  seldom.  Werner  noted 
xanthopsia  three  times. 

In  the  grave  cases  icterus  develops  as  above  recorded,  but  on  the 
fifth  or  sixth  day,  delirium,  hemorrhage,  purpura,  or  coma,  often 
followed  by  death,  may  develop  in  a  remarkably  short  time. 

The  diagnosis  of  this  manifestation  is  usually  easy.  There  is  a 
history  and  evident  signs  of  syphilis.  The  secondary  eruption  may 
be  present  when  the  patient  is  first  examined.  The  following  points 
are  most  distinctive: 

1.  Appears  in  secondary  stages  of  syphilis. 
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2.  Simultaneous  appearance  with  secondary  lesions. 

3.  Influenced  by  specific  treatment. 

4.  May  vary  in  degree  as  the  secondary  eruption  varies  in  intensity 
during  the  course  of  the  disease,  and,  Hke  the  eruptions,  may  recur. 

5.  Rapid  appearance  without  digestive  disturbances. 

Even  the  grave  cases  if  property  treated  are  rarely  fatal.  Treat- 
ment consists  in  ordinary  treatment  for  syphilis  in  this  stage. 
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BRIEF  REPORT  OF  A  CASE  OF  SPRING  CONJUNCTIVITIS 

RESEMBLING  MALIGNANT  GROWTH  OF  THE 

CORNEAL  LIMBUS.^ 

By  C.  a.  Veasey,  A.M.,  M.D. 

OF  PHILADELPHIA, 
ASSISTANT    OPHTHAXJMIC   SUBGEON    AND    CHIEF    OF    EYE  CLINIC,  JEFFERSON   MEDICAI.  COIXXOB 
hospital;    OPHTHALMIC   SURGEON,    METHODIST   EPISCOPAL   HOSPITAL;    CONSULTING 
OPHTHAIIMOLOGIST,    PHILADELPHIA    LTING-IN    CHARITY,    ETC. 

Early  in  October,  1902,  H.  H.,  a  male,  aged  twenty-four  years, 
native  of  Virginia,  was  brought  to  me  by  one  of  my  clinic  assistants 
for  the  purpose  of  having  a  growth  removed  from  the  corneal  limbus 
of  the  right  eye.  This  growth  had  been  observed  first  about  two 
years  before  as  a  small  elevation  2  mm.  to  the  temporal  side  of  the 
limbus  in  the  centre  of  a  small,  circumscribed  patch  of  conjunctival 
injection,  and  had  increased  in  size  until  at  the  time  of  my  examina- 
tion it  was  5  mm.  by  7  mm.  in  breadth  and  encroaching  upon  the 
cornea.  It  presented  an  angry,  bluish-red  appearance,  and,  though 
apparently  situated  in  the  conjunctiva,  was  firmly  adherent  to  the 
underlying  episcleral  tissue.  The  patient  complained  of  the  dis- 
figuring appearance,  sensation  of  a  foreign  body,  slight  burning, 
and  ^ome  conjunctival  discharge.  Further  examination  of  the  eyes 
and  lids  revealed  nothing  abnormal,  excepting  a  moderate  refractive 
'or,  and  the  patient  was  confident  that  the  condition  had  been 

minfluenced  by  the  seasons  and  that  the  growth  had  been  gradually 
increasing  in  size  for  two  years.     No  family  history  of  tumors  of 

iny  kind  could  be  obtained. 

*  Read  before  the  Section  on  OphthalmoIoKy  of  the  ColleKe  of  Physicians  of  Philsdelphi*. 
Bh  16,  1904. 
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The  growth  was  excised  under  cocaine  anaesthesia,  the  site 
thoroughly  curetted,  and  heahng  was  prompt,  with  amehoration 
of  all  the  symptoms. 

The  specimen  was  hardened  in  a  5  per  cent,  solution  of  formalin 
and  sections  prepared  for  microscopic  study  by  Dr.  E.  A.  Shumway. 
Considering  the  clinical  history  just  referred  to,  the  condition  at  the 
time  of  examination,  and  the  fact  that  in  the  tumor  were  found 
small,  round  mononuclear  cells,  some  pigment,  and  an  alveolar 
arrangement,  together  with  a  tendency  of  the  thickened  surface 
epithelium  to  proliferate  inward,  it  was  thought  that  we  were  prob- 
ably dealing  with  an  alveolar  sarcoma,  which  had  developed  from  a 
pigmented  nsevus  of  the  conjunctiva. 

In  May,  1903,  nearly  eight  months  after  the  operation  had  been 
performed,  the  patient  was  again  seen,  and  exarfiination  showed  a 
marked  recurrence  on  the  former  site,  which,  according  to  the 
patient's  statement,  had  first  been  observed  two  months  before,  or 
nearly  six  months  after  removal.  The  appearance  of  the  recurrent 
growth  was  not  red  and  angry-looking,  as  was  the  original,  but  of 
a  much  paler  hue — ^in  fact,  markedly  resembling  a  lump  of  paraffin 
covered  by  the  delicately  tinted  conjunctiva. 

Expectant  treatment  was  employed,  and  a  few  weeks  later  some- 
what similar  but  smaller  patches  appeared  at  the  nasal  and  tem- 
poral margins  of  the  left  eye,  together  with  three  isolated  enlarged 
papillae  of  the  conjunctiva  of  the  upper  lid,  the  latter  now  presenting 
a  bluish-white  appearance,  as  if  covered  by  a  thin  layer  of  well- 
diluted  milk. 

Further  study  of  the  microscopic  specimens  of  the  original  growth 
at  this  time,  considering  the  clinical  history  in  its  later  aspects, 
proved,  beyond  doubt,  that  the  condition  was  spring  conjunctivitis 
and  not  sarcoma.  The  subsequent  history  of  the  case  has  confirmed 
this  opinion. 

Dr.  Shumway's  report  of  the  histological  conditions  is  as  fol- 
lows: 

The  sections  of  the  tissue  measure  5  mm.  by  2.5  mm.  The  greater 
portion  of  the  growth  is  composed  of  a  loose-meshed,  fibrous  con- 
nective tissue,  which  contains  a  moderate  number  of  bloodvessels. 
It  is  covered  by  a  thick  layer  of  epithelial  cells,  which  have  a  ten- 
dency to  send  inward  processes  of  cells  beneath  the  surface.  Directly 
below  the  epithelial  layer  the  mass  is  densely  infiltrated  with  mono- 
nuclear round  cells,  and  the  bloodvessels  contain  a  few  polymorpho- 
nuclear cells.  In  places  there  are,  in  addition,  larger,  flat  cells, 
which  are  arranged  in  nests  and  have  the  appearance  of  proliferated 
endothelial  cells,  such  as  are  found  in  beginning  alveolar  sarcoma 
of  the  conjunctiva.  Scattered  between  them  is  a  small  amount  of 
light-yellow  pigment.  The  majority  of  the  cells,  however,  are  small 
and  represent  ordinary  lymphocytes,  whose  presence  is  due  to  irrita- 
tion of  the  tissue.    Some  of  them  are  broken  down,  their  nuclei  are 


I 


KROTOSZYNER,   WILLARD:   UNILATERAL  KIDNEY   LESIONS.     821 

fragmented,  and  the  neighboring  connective-tissue  bundles  have  an 
oedematous  appearance.  The  mass  is  e^^dently  a  new-growth, 
simulating  a  fibroma,  \\dth  a  decided  inflammatory  infiltration.  The 
presence  of  the  proliferated  endothelial  cells  and  the  pigment  is 
suggestive  of  commencing  alveolar  sarcoma.  Similar  cells,  however, 
were  described  in  a  case  of  vernal  conjunctivitis  reported  by 
de  Schweinitz  and  myself,  published  in  the  University  Medical 
Bulletin,  and,  in  view  of  the  clinical  appearance  and  history,  this 
portion  of  the  growth  should  be  considered  of  minor  importance, 
and  the  diagnosis  made  of  growth  at  the  corneal  limbus  due  to  spring 
catarrh. 

The  chief  points  of  interest  in  the  case  are: 

1.  The  cUnical  and  microscopic  appearances  of  the  growth  so 
greatly  resembling  sarcoma. 

2.  The  confinement  of  the  ocular  variety  of  spring  conjunctivitis 
to  one  eye  for  nearly  three  years  before  it  made  its  appearance  in 
the  other. 

3.  The  fact  that  spring  conjunctivitis  was  present  in  one  eye  for 
two  years  and  eight  months  before  the  symptoms  became  suflficiently 
characteristic  to  permit  a  positive  diagnosis  to  be  made. 

4.  That  the  clinical  history  must  always  be  given  consideration  in 
the  establishment  of  a  diagnosis  from  the  study  of  a  microscopic 
specimen. 


INVESTIGATIONS   OF  THE   NEWER  METHODS  FOR 
DIAGNOSING  UNILATERAL  KIDNEY  LESIONS. 

By  M.  Krotoszyner,  M.D., 

AND 
W.   P.   WiLLARD,   M.D., 

OP   SAN   FRANCISCO,    CAL. 

Cystoscopy  at  last  seems  to  have  gained  its  well-earned  place 
among  the  rehable  and  scientific  diagnostic  methods.  Even  strong 
opponents  to  its  use,  as  James  Israel,  are  now  converted  into  ardent 
advocates  of  its  diagnostic  value,  but  the  same  is  not  yet  true  of 
ureteral  catheterization.  It  seems  as  if  the  opposition  is  generally 
headed  by  those  unfamiliar  with  its  technique;  to  them  ureteral 
catheterization  appears  to  be  a  procedure  of  unsurpassable  diffi- 
culty. They  admit  the  desirability  of  obtaining  urine  from  either 
kidney  separately,  but  claim  this  end  may  be  obtained  with  less 
danger  and  inconvenience  to  the  patient  and  with  the  same  accuracy 
for  examining  purposes  by  one  of  the  many  clever  devices  known 
as  urinary  segregators.  Whoever  has  worked  with  these  instruments 
will  admit  that  they  are  more  bulky  and  their  introduction  therefore 
more  painful  and  dangerous  to  the  patient  than  any  of  the  ureteral 
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cystoscopes  in  use.  I.  Cohn/  who  conducted  at  Posner's  clinic  a 
number  of  experiments  with  nearly  all  urinary  segregators  brought 
to  the  knowledge  of  the  profession,  found  that  in  some  instances  the 
instruments  had  to  be  withdrawn  from  the  bladder  on  account  of 
their  causing  severe  pain  to  the  patient  while  in  situ.  Whenever 
methylene  blue  or  milk  under  low  pressure  was  injected  through  one 
side  of  the  separator,  the  fluid  coming  from  the  other  side  was  soon 
afterward  noticeably  colored.  Admitted  that  injection  of  a  fluid 
under  the  lowest  possible  pressure  may  enter  one  of  the  bladder 
chambers,  separated  from  the  other  merely  by  a  very  thin  rubber 
wall,  under  different  conditions  from  those  where  the  urine  emerges 
drop  by  drop  from  the  ureter,  still,  these  experiments  prove  con- 
clusively that  an  accurate  separation  of  fluids  by  these  devices 
cannot  be  accomplished. 

Lichtenstern,^  who  principally  experimented  with  the  two  segre- 
gators devised  by  French  authors  (Luys  and  Cathelin),  concluded 
that  the  thin  and  easily  movable  rubber  membrane  cannot  always 
produce  an  accurate  separation  of  the  bladder  in  two  parts. 

Kummell^  reports  a  case  of  a  woman,  where  nephrectomy  had 
been  performed  on  the  right  side,  in  which,  by  the  use  of  Luys' 
segregator,  urine  was  obtained  only  from  the  right  side.  He  con- 
cludes from  the  fact  that,  as  very  often,  on  cystoscopy,  the  ureteral 
openings  are  seen  to  be  very  close  to  each  other  or  in  abnormal 
location,  results  from  the  use  of  segregators  must  be  inaccurate. 
His  strongest  argument  against  the  promiscuous  use  of  these  instru- 
ments is  that  the  urine  is  obtained  indirectly  and  is  mixed  with 
material  that  may  be  in  the  bladder. 

Our  experience  with  the  different  segregators  coincides  with  these 
statements.  Urinary  segregators  should  be  restricted  to  the  very  few 
cases  in  which  cystoscopy  is  impossible  (bladders  of  children  or  those 
that  cannot  be  cleansed  for  cystoscopical  purposes).  In  ureteral 
catheterization  we  have  a  method  easy  of  execution  in  most  cases 
and  not  very  painful  to  the  patient  if  dexterously  performed,  while 
the  results  obtained  are  absolutely  reliable.  The  term  "dexterously 
performed"  does  not  imply  a  more  than  ordinary  skill.  Here,  as 
elsewhere,  it  is  true  that  practice  makes  perfect.  On  the  other  hand, 
it  may  be  stated  that,  once  familiar  with  the  method,  one  becomes 
an  enthusiastic  adherer  to  it,  on  account  of  the  accurate,  faultless, 
and  quick  diagnostic  results  obtained.  In  our  experience,  as  in 
that  of  many  others,  ureteral  catheterization  can  be  successfully  done 
in  almost  every  case,  provided  that  the  examinations  are  carried  out 
with  the  necessary  patience  and  perseverance.  One  of  our  cases 
(Case  X.)  required  many  painstaking  and  tedious  sittings  before  we 
succeeded  in  clearing  the  diagnosis,  which  only  could  have  been 
accomplished  by  ureteral  catheterization.  We  will  show  later  that 
examinations  with  one  of  the  segregators  would  have  led  to  unreliable 
and  faulty  conclusions. 
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The  cystoscopes  for  catheterization  of  the  ureters,  in  use  by  the 
majority  of  workers  in  this  field,  are  those  designed  by  Albarran, 
Casper,  and  Nitze,  all  three  being  modelled  after  the  same  design, 
the  idea  of  which  belongs  to  Casper.  In  Nitze's  and  Albarran's 
instruments  the  movements  of  the  ureteral  catheter  in  the  bladder 
can  be  directed  at  different  angles  by  a  knee  mechanism  attached 
to  the  distal  end,  which  is  controlled  by  a  screw  at  the  ocular  end 
of  the  cystoscope.  The  French  instrument  unites  in  itself  three 
different  cystoscopical  types,  viz.,  the  ordinary  examining,  the  irri- 
gating, and  the  catheterizing.  The  vesical  end  -of  the  ureteral 
catheter  can  be  easily  moved  into  an  angle  of  180  degrees;  the  only 
disadvantages  are  its  small  field  of  vision  and  low  illuminating 
intensity. 

Nitze's  cystoscope  combines  the  cystoscopical  types  of  irrigation 
and  ureteral  catheterization;  but  it  has  two  advantages  over  Albar- 
ran's  instrument,  viz.,  its  larger  field  of  vision  and  its  excellent  light. 

In  Casper's  ureteral  cystoscope  the  movements  of  the  vesical  end 
of  the  catheter  to  different  angles  are  accomplished  by  the  fact  that 
the  catheter  lies  in  a  canal  the  upper  wall  of  which  is  formed  by  a 
movable  cover.  The  farther  this  cover  is  pushed  toward  the  bladder, 
the  narrower  becomes  the  slit  from  which  the  catheter  emerges  and 
the  greater  becomes  its  curvature,  and  vice  versa.  This  instrument 
has  one  great  advantage  over  the  two  cystoscopes  previously  men- 
tioned, viz.,  after  having  catheterized  one  ureter,  a  second  catheter 
can  be  introduced  through  the  instrument  while  it  is  in  situ,  with 
which  the  other  ureter  can  be  catheterized.  The  removal  of  the 
instrument  after  catheterizing  is  more  easily  accompUshed  than  in 
the  other  instruments,  as  the  tension  on  the  catheter  is  avoided  by 
the  removal  of  the  cover.  Lately  Casper  has  constructed  a  double- 
barrelled  cystoscope  for  catheterizing  both  ureters. 

Bierhoff*  has  devised  a  cystoscope  carrying  two  catheters,  which 
are  under  separate  control.  This  instrument  is  of  small  calibre 
(23  F.),  but  only  a  catheter  of  a  small  diameter  can  be  used.  It 
also  having  two  cannulae.a  double-current  irrigation  can  be  employed 
for  changing  the  fluid  in  the  bladder  while  the  instrument  is  in  situ. 

Kelly's  cystoscope  is  not  described  here,  as  its  use  is  limited  to 
females.  To  our  knowledge,  one  more  catheterizing  cystoscope  is 
in  use  in  this  country,  that  devised  by  Bransford-Lewis.  We 
regret  to  say  that  our  attempts  at  cystoscopy  with  this  instrument 
have  been  unsatisfactory. 

Our  own  work  was  mostly  done  with  Nitze's  cystoscope,  prefer- 
ably on  account  of  its  illuminating  properties. 

We  do  not  wish  to  dwell  here  on  the  technique  of  ureteral  catheter- 
ization, but  desire  to  point  out  a  few  facts  that  proved  to  be  valuable 
m  our  work.  The  bladder  was,  in  some  instances,  so  sensitive  and 
its  capacity  so  small  that  the  first  attempts  at  cystoscopy  failed 
entirely.    Whenever,  after  innumerable  washings,  the  fluid  seemed 
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to  return  from  the  bladder  fairly  clear,  it  had  become  very  cloudy  by 
the  time  the  cystoscope  was  introduced.  In  Case  X.,  where  this 
dijBBculty  was  experienced,  the  bladder  could  not  be  filled  with  more 
than  60  c.c.  to  90  c.c.  of  fluid  under  local  anaesthesia.  We  succeeded, 
though,  under  spinal  anaesthesia  with  0.05  tropacocaine,  in  fiUing 
the  bladder  with  about  150  c.c.  of  fluid,  which  remained  fairly  clear 
for  a  few  minutes,  so  that  the  Tegions  of  the  ureteral  openings  could 
be  inspected.  Only  the  left  opening  was  recognized  as  such,  and 
fluid  was  seen  to  escape  from  it.  The  other  ureter  was  apparently 
buried  in  a  patch  of  ulcerated  tissue.  After  repeated  examinations 
we  learned  to  locate  the  presumable  site  of  the  ureter  by  taking  our 
bearings  from  the  left  ureter  and  describing  with  the  cystoscope  an 
angle  of  45  degrees  along  the  sphincter,  where,  under  normal  con- 
ditions, the  ureteral  opening  should  be  located.  To  this  point  the 
vesical  end  of  the  catheter  was  pressed  under  a  rather  sharp  angle 
and  thus  introduced  into  the  ureter.  Four  or  five  times  in  this 
manner  the  right  ureter  was  catheterized,  but  never  could  the 
catheter  be  pushed  farther  than  about  four  or  five  inches  above  the 
vesical  opening.  The  catheter  was  repeatedly  left  a  whole  hour 
in  situ  without  obtaining  a  drop  of  any  liquid.  Even  aspiration  with 
a  large  hand-syringe  did  not  produce  anything.  Meanwhile,  the  left 
ureter  had  been  successfully  catheterized  and  the  urine  obtained 
from  it  subjected  to  the  usual  tests.  Through  a  catheter  passed  to 
the  bladder,  while  the  ureteral  catheter  was  in  the  left  side,  a  few 
drops  of  pus  and  blood  were  obtained,  too  small  a  quantity  for 
examining  purposes.  Finally,  after  many  futile  attempts,  the 
catheter  was  passed  to  the  pelvis  of  the  right  kidney,  and,  after 
waiting  some  time  for  fluid  to  appear,  we  aspirated  again  with  a 
hand-syringe,  which  was  readily  filled  with  several  drachms  of  pure 
pus. 

If  we  in  this  case  would  have  relied  upon  segregation,  which,  on 
account  of  the  great  irritability  of  the  patient's  bladder,  probably 
never  could  have  been  accomplished,  we  certainly  would  have  con- 
cluded that  blood  or  pus  appearing  on  the  right  side  was  due  to  the 
tubercular  foci  seen  in  the  bladder.  This  case  shows  conclusively 
that  a  correct  diagnosis  was  only  possible  by  ureteral  catheteriza- 
tion, which,  if  possible  here,  can  be  carried  out  in  the  vast  majority 
of  cases. 

It  is  very  important,  after  the  catheter  has  entered  the  ureter,  to 
push  it  forward  under  the  control  of  the  eye;  it  may  otherwise  be 
caught  in  its  progress  and  fold  up  in  the  bladder  unnoticed  by  the 
operator.  This  may  be  overcome  by  drawing  back  the  catheter  and 
giving  its  ureteral  end  another  angle  by  means  of  the  extra  vesical 
screw. 

In  the  majority  of  cases  the  bladder  was  anaesthetized  by  30  c.c. 
of  a  4  per  cent,  cocaine  solution,  but  in  many  instances  no  local 
anaesthetic  was  used,  save  a  few  cubic  centimetres  of  the  cocaine 
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solution  in  the  posterior  urethra.  The  passing  of  the  catheter  in 
the  ureter  was  always  found  to  be  absolutely  painless. 

Much  has  been  said  against  ureteral  catheterization,  on  account 
of  the  danger  of  infection  to  healthy  kidneys.  If  such  a  danger  exists 
it  must  certainly  be  a  very  remote  one  or  only  occur  very  rarely. 
Margulies/  who  reports  on  200  ureteral  catheterizations,  has  never 
seen  any  bad  results,  and  particularly  states  that  never  after  ureteral 
catheterization  was  a  rise  of  temperature  observed  in  patients  whose 
temperature  was  normal  before  the  examination.  The  same  has 
been  experienced  by  Casper,  Albarran,  and  others.  In  our  material 
once  a  chill  followed  by  some  increase  of  temperature  was  observed 
in  Case  IX.,  most  decidedly  caused  by  the  more  than  usually  severe 
instrumentation,  for,  in  order  to  catheterize  both  ureters  with  Nitze's 
instrument,  it  had  to  be  withdrawn  and  introduced  again  into  the 
bladder  with  one  catheter  in  situ. 

For  the  verification  of  certain  doubtful  points  in  the  diagnosis  of 
renal  functional  capacity,  we  examined  the  blood  and  urines  ob- 
tained by  ureteral  catheterization  of  a  number  of  patients  with  pre- 
sumably healthy  kidneys. 

The  value  of  cryoscopy  of  blood,  as  well  as  of  urine,  for  deter- 
mining the  function  of  the  kidneys  appears  to  be  a  mooted  question, 
from  the  mere  fact  that  the  firm  molecules  in  urine  continually 
change  in  number  with  the  varying  blood  pressure.  The  cryoscop- 
ical  point  of  the  urine  of  a  patient  examined  soon  after  drinking 
large  quantities  of  water  will,  of  necessity,  differ  from  that  deter- 
mined in  the  same  patient  under  usual  dietarj^  conditions.  This  fact 
was  demonstrated  to  us  in  Case  IX.,  where  an  examination  was 
made  after  the  patient  had  taken  a  large  amount  of  mineral  water. 
Here  were  found  low  cryoscopical  urine  points,  — 0.63  and  — 0.83 
against  — 1.1  and  — 1.2,  when  liquids  only  had  been  taken  in  quan- 
tities to  which  the  patient  had  ordinarily  been  accustomed.  We 
deduced  from  this  the  important  fact  that  one  cr>^oscopical  deter- 
mination is  of  little  value,  and  that  by  repeated  tests  only,  done 
under  various  physical  conditions  of  the  patient,  can  a  somewhat 
safe  conclusion  be  arrived  at. 

Little  hsis  been  published  in  this  country  upon  crj'oscopy,  but 
the  few  publications  at  hand  unanimously  state  that  this  method 
permits  of  reasonable  accuracy  in  diagnosing  renal  insufficiency 
and  the  type  of  renal  lesion  present,®  and  that  one  may  solely  rely 
upon  crj'oscopy  to  determine  the  condition  of  the  kidneys,  provided 
it  is  possible  to  obtain  specimens  by  catheterizing  both  ureters.^ 
These  statements  must  be  considered,  from  our  experience,  as  being 
too  radical.  The  real  value,  in  our  opinion,  lies  in  the  comparison 
of  the  points  of  either  side. 

From  our  limited  material  we  learned  that  wherever,  in  unilateral 
kidney  lesions,  the  cr\'oscopical  urine-point  was  very  lowj^as  com- 
pared with  that  of  the  presumably  healthy  side,  it  could  be  concluded 
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that  one  kidney  was  diseased.  A  striking  illustration  of  this  fact 
is  given  in  Case  VIII.,  where  the  right  kidney  gave  — 0.4,  while 
the  left  side  showed  — 1.2,  which  certainly  could  be  only  inter- 
preted as  an  impaired  function  of  the  side  with  the  low  cryoscopical 
point. 

Less  conclusive  are  our  results  with  the  determination  of  cryoscopy 
of  blood.  Casper  and  Kummell,  who  have  the  widest  experience  on 
this  point,  state  that  molecular  concentration  of  blood  only  varies 
where  a  bilateral  renal  affection  is  present.  In  unilateral  kidney 
diseases,  where  one  healthy  kidney  does  the  work  of  both,  the  blood- 
point  was  found  in  almost  all  cases  to  be  a  stable  one,  between  — 0  56 
and  — 0.58.  We  have  only  obtained  blood  for  our  investigations  in 
a  small  number  of  patients,  and  our  results  do  not  coincide  with 
those  of  the  authorities  just  mentioned.  We  are  satisfied,  though, 
that  this  is  due  to  the  inaccuracy  of  Beckmann's  cryoscope,  and* 
possibly  also  to  certain  faults  in  our  methods. 

The  phloridzin  test  was  found  to  be  equally  as  valuable  in  regard 
to  comparative  results  in  our  few  pathological  cases.  The  statements 
of  one  of  us  upon  the  value  of  this  test  made  in  a  previous  paper* 
were  found  to  be  verified  by  subsequent  larger  experience  with  the 
method.  Phloridzin  is  perfectly  harmless.  The  separation  of  sugar 
from  phloridzin  takes  place  in  the  epithelial  structure  of  the  glom- 
eruli and  tubules  of  the  renal  cortex  and  nowhere  else  in  the  human 
organism.  Watson  and  Baily,'  in  their  report  upon  experiments 
with  phloridzin  on  patients  with  normal  and  diseased  kidneys,  con- 
clude that  the  phloridzin  test  gives  accurate  indications  of  the  condi- 
tion of  renal  function  and  of  the  existence  of  renal  disease;  but  they 
also  found  the  reverse  to  be  true  in  a  series  of  observations. 

Our  experience  with  the  phloridzin  test  is  that  no  absolute  con- 
clusion can  be  drawn  from  it  upon  the  function  of  the  kidneys,  but 
that  the  value  of  the  test  lies  in  comparing  results  on  both  sides  from 
urines  obtained  by  ureteral  catheterization.  We  are  certain  that  the 
quantity  of  sugar  excretion  does  not  afford  a  safe  guide  as  to  the 
condition  of  the  kidney.  Neither  are  we  prepared  to  claim  any 
particular  pathognostic  value  for  the  retarded  appearance  of  sugar 
after  the  injection  of  the  usual  dose  of  phloridzin. 

Israel,  of  Berlin,  reports  observations  in  which,  after  phloridzin 
injection,  no  sugar  appeared  in  the  urine.  Barth,*"  in  his  report, 
mentions  a  case  in  which,  without  any  plausible  reason,  no  phloridzin 
reaction  occurred  where  in  a  former  examination  the  same  dose  of 
phloridzin  had  given  a  prompt  positive  result.  We  are,  from  our 
experience,  inclined  to  think  that  the  solution  used  in  these  instances 
was  not  fresh.  Wherever  we  used  fresh  solutions  of  phloridzin  we 
found  sugar  present  in  the  urines  one-half  hour  after  the  injection. 
In  those  cases  where  we  got  negative  results,  we  injected  the  next 
day  the  same  quantity  of  a  new  solution,  and  our  results  were 
positive  for  sugar. 
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As  for  urine  cryoscopy,  Case  VIII.  is  also  for  the  phloridzin  test 
a  striking  example  of  its  comparative  value.  Here  we  found  on  the 
diseased  side  0.25  per  cent,  sugar,  while  the  healthy  side  showed 
1.28  per  cent.  This  is  such  a  striking  difference  that,  other  tests 
being  equally  conclusive,  positive  conclusions  could  be  drawn  from  it. 

Equally  important  seems  to  be  the  comparative  study  of  quanti- 
tative values  of  urea  excretion  in  urines  separately  obtained  by 
ureteral  catheterization.  Unfortunately,  our  pathological  material 
was  too  small  to  afford  us  sufficient  proof  for  the  verification  of 
results  obtained  by  others.  (Kummell,  Barth.)  In  our  cases  with 
normal  kidneys  the  quantitative  value  of  urea  appeared  to  be  almost 
equal. 

Our  microscopic  findings  of  both  urines  were  not  without  an 
element  of  grave  error,  caused  by  the  fact  that  we  only  catheterized 
one  ureter  in  almost  all  our  cases,  taking  the  bladder  urine  as  repre- 
senting the  secretion  of  the  other  kidney  for  microscopic  examina- 
tion. This  resulted  in  showing,  in  a  majority  of  the  cases,  red  blood 
cells,  certainly  caused  by  a  mechanical  lesion  of  the  bladder  wall, 
through  the  introduction  of  the  cystoscope. 

For  the  following  reports  the  urine  was  obtained  by  catheterizing 
one  ureter,  removing  the  cystoscope,  and  passing  a  soft-rubber 
catheter  to  the  bladder,  care  being  taken  that  the  bladder  was  empty 
before  collecting  specimens.  The  urine  passing  through  the  bladder 
usually  contains  blood,  as  above  stated.  A  few  red  cells  from  the 
catheterized  side  may  be  also  present,  due  to  the  passage  of  the 
catheter,  it  being  withdrawn  a  short  distance  in  taking  out  the 
cystoscope.  This  method  does  not  alter  the  cryoscopical,  urea,  or 
phloridzin  findings,  but  does  not  give  accurate  microscopic  results, 
for  the  urine  passing  through  the  bladder  may,  besides  blood,  con- 
tain elements  from  that  organ  (pus,  epithelial  cells,  etc.). 

The  cryoscopical  examinations  were  made  with  a  Beckmann's 
cryoscope,  the  thermometer  being  corrected  often  by  testing  ^nth 
distilled  water.  We  adopted  the  plan  of  placing  the  inner  tube 
directly  in  the  freezing  mixture  until  the  mercury  dropped  below 
zero  before  placing  in  the  air  chamber;  by  this  procedure  the  time 
of  freezing  is  shortened  about  one-half.  For  the  blood  cryoscopy 
we  obtained  from  the  median  basilic  vein  about  20  c.c,  allowing  the 
blood  to  flow  directly  into  the  small  tube  of  the  cryoscope  and 
agitating  with  the  mixture  wire,  then  proceeding  immediately  as 
with  the  urine.  Although  the  points  obtained  by  this  instrument 
cann  ot  be  considered  absolutely  reliable,  still,  we  found  them  to  be 
sufficiently  accurate  for  comparison.  The  amount  of  urea  was 
estimated  by  the  Doremus  ureometer,  and  the  findings  given  in 
milligrams  per  cubic  centimetre.  Just  before  catheterizing  20 
minims  of  a  ^  per  cent,  phloridzin  solution  was  given  hypodermic- 
ally.  The  phloridzin  must  be  thoroughly  dissolved  and  only  a  fresh 
solution  used,  for  in  some  of  the  cases  no  sugar  was  found  after 
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injecting  an  old  solution.  It  is  also  well  to  add  an  equal  quantity 
of  NajCog  to  keep  the  phloridzin  in  solution. 

We  found,  as  did  Baily  and  Watson,  that  the  most  sugar  is 
excreted  during  the  first  half-hour,  and  most  of  our  estimations  were 
made  with  this  urine.  We  used  Lohnstein's  new  saccharometers  and 
found  them  very  accurate  for  comparison,  being  able  to  detect  a 
difference  of  y^^  per  cent.  Three  instruments  were  used,  one  for 
the  urine  of  each  kidney  and  the  third  for  a  control  of  distilled  water, 
so  that  the  results  might  be  obtained  under  the  same  conditions. 

Case  I. — July  2d.  Blood  cryoscopy,  — 0.61 ;  left  ureter  catheter- 
ized.  Cryoscopy:  Left  kidney,  — 1.6;  sugar,  0.77.  Cryoscopy: 
Right  kidney,  — 1.5;  sugar,  0.85  (one  hour  after  injection  of 
phloridzin). 

2\st.  Right  ureter  catheterized.  Cryoscopy:  Right  kidney, 
— 1.5;  urea,  0.016;  sugar,  0.35.  Cryoscopy:  Left  kidney,  — 1.62; 
urea,  0.018;  sugar,  0.3  (two  hours  after  injection  of  phloridzin). 
Microscopic:  Right  kidney,  few  red  cells,  leukocytes, calcium-oxalate 
crystals,  conical  epithelium,  bacteria.  Left  kidney,  numerous  red 
cells. 

Case  II. — July  14th.    Blood  cryoscopy,  — 0.58. 

16th.  Right  ureter  catheterized.  Cryoscopy:  Right  kidney, — 1.8; 
urea,  0.012.  Cryoscopy:  Left  kidney,  — 1.57;  urea,  0.013  (sugar 
not  present  one,  two,  and  three  hours  after  injection  of  phloridzin, 
which  had  been  in  solution  about  ten  days.  Next  day  fresh  solu- 
tion gave  positive  results).  Microscopic:  Right  kidney,  few  red 
cells,  numerous  round  and  conical  epithelial  cells;  hyaline  casts. 
Left  kidney,  numerous  red  cells,  flat  epithelial  cells. 

23c^.  Cryoscopy:  Right  kidney, — 1.42;  urea, 0.011.  Cryoscopy: 
Left  kidney,  — 1.75;  urea,  0.013;  sugar,  not  present.  Phloridzin 
solution,  old.  (Next  day  fresh  solution  showed  sugar.)  Micro- 
scopic: Right  kidney,  red  cells,  calcium-oxalate  crystals,  flat  epi- 
thelium. Left  kidney,  few  red  cells,  round  and  conical  epithelium, 
granular  cast,  bacteria. 

Case  IV. — July  28th.  Left  ureter  catheterized.  Cryoscopy: 
Right  kidney,  — 1.54;  urea,  0.012;  sugar,  1.32.  Cryoscopy:  Left 
kidney, — 1.49;  urea,  0.011;  sugar,  1.3.  Microscopic:  Right  kid- 
ney, red  cells;  flat,  conical,  and  round  epithelium;  bacteria.  Left 
kidney,  few  red  cells,  round  epithelium,  leukocytes,  bacteria. 

August  5th.    Blood  cryoscopy,  — 0.46. 

Case  V. — August  26th.  Right  ureter  catheterized.  Cryoscopy: 
Right  kidney,  — 1.44;  urea,  0.015;  sugar,  1.4.  Cryoscopy:  Left 
kidney, — 1.22;  urea,  0.0145;  sugar,  1.1.  Microscopic:  Right  kid- 
ney, round  and  conical  epithelial  cells.  Left  kidney,  flat,  round 
and  conical  epithelial  cells;  red  cells. 

The  above  sugar  percentages  were  determined  with  urine  passed 
during  the  first  half-hour  after  phloridzin  injection.  The  urine 
passed  during  the  second  half-hour  showed  0.3  per  cent,  of  sugar. 
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Case  VI. — March  7tk.  Left  ureter  catheterized.  Cryoscopy: 
Right  kidney, — 1.33;  urea,  0.0095;  sugar,  0.45.  Cryoscopy:  Left 
kidney, — L38;  urea,  0.01;  sugar,  0.6.  Microscopic:  Right  kidney, 
pus  cells,  red  cells,  uric-acid  crystals,  l^eh  kidney,  red  cells,  uric- 
acid  crystals. 

The  following  cases  are  of  pathological  note  and  are,  therefore, 
reported  at  length: 

Case  VII. — J.  F.,  aged  thirty-five  years.  Family  history:  father 
died  of  pneumonia,  uncle  on  father's  side  of  tuberculosis.  Previous 
history:  typhoid  fever  six  years  ago;  gonorrhoea  several  times,  last 
attack  eight  years  ago;  orchitis  five  years  ago. 

Present  illness  began  one  year  ago  with  oedema  of  lower  limbs 
and  some  ascites,  which  disappeared  after  three  weeks'  treatment. 
Urine  at  this  time  showed  albumin,  hyaline  and  granular  casts, 
round  cells,  pus  cells,  and  red  cells.  Has  been  dropsical  off  and  on 
since. 

May  28,  1903.  First  saw  patient;  temperature,  96°  F.;  pulse, 
feeble;  nausea;  vomiting;  diarrhoea.  Examination.  Patient  ema- 
ciated, having  lost  twenty-five  pounds  in  last  year;  heart  and  lungs 
negative;  kidneys  not  palpable,  but  some  tenderness  on  deep  pressure 
over  the  right.  Urine  showed  0.2  per  cent,  albumin;  numerous  pus 
cells  and  tubercle  bacilli.  Pigs  injected  with  this  sediment  gave 
negative  results.  Cystoscopic  examination  showed  on  the  bladder- 
wall  numerous  patches  of  ulcerations. 

July  nth.  Right  ureter  catheterized.  Cryoscopy:  Right  kidney, 
— 0.95;  urea,  0.0045;  sugar,  0.25.  Crj-oscopy:  Left  kidney, — 1.4; 
urea,  0.004;  sugar,  0.2.  Microscopic:  Right  kidney,  pus,  few  red 
cells,  round  and  conical  epithelium,  no  tubercle  bacilli.  Left  kidney, 
red  cells,  few  pus  cells,  no  tubercle  bacilli.  Patient's  condition  at 
this  time  not  permitting  further  examination  he  was  sent  to  the  coun- 
try, where  he  died  three  months  later  of  ureemia.     No  autopsy. 

Case  VIII. — ^A.  H.,  aged  fifty-five  years;  brewer.  Family  history 
negative.  Has  been  a  heavy  beer-drinker.  Previous  history  unim- 
portant. Present  illness  began  one  year  ago,  when  he  passed  bloody 
urine;  this  again  occurred  one  month  later.  Six  months  ago,  Decem- 
ber, 1902,  was  confined  to  bed  for  three  months,  during  which  time 
the  urine  contained  a  large  amount  of  blood;  bladder  became  irri- 
table, patient  urinating  every  hour.  Pain  at  the  end  of  the  penis. 
Chills,  fever,  and  sweats  at  this  time. 

June  1st.  Again  passing  blood;  no  pain;  feels  weak;  constipation, 
alternating  with  diarrhoea.  Has  lost  forty-five  pounds.  Examina- 
tion. Poorly  nourished;  skin  pigmented  on  right  side  of  face  and 
left  thigh.  Heart  and  lungs  negative.  Tumor  palpable  on  the  right 
side  of  the  abdomen,  about  the  size  of  an  orange,  smooth  and  slightly 
movable.     No  pain  or  tenderness  on  palpation. 

July  \Oth.  Right  ureter  catheterized.  Cryoscopy:  Right  kidney, 
—0.4;  sugar,  0.25.     Cryoscopy:  Left  kidney,  — 1.2;    sugar,   1.28. 
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Microscopic:  Right  kidney,  numerous  red  cells  and  round  epithelia. 
Left  kidney,  red  cells,  pus  cells,  and  round  epithelia. 

16^^.     Right  ureter  catheterized;  cryoscopy,  — 0.3. 

18^^.    Left  ureter  catheterized;  cryoscopy,  — 1.5. 

21st    Blood  cryoscopy,  — 0.55. 

22d.  Right  kidney  removed  by  Dr.  Weil;  about  twice  the  normal 
size,  irregularly  contracted.  Examination  proved  it  to  be  a  Grawitz 
tumor. 

23d.    Passed  560  c.c.  of  urine  in  first  twenty-four  hours. 

24th.    800  c.c;  cryoscopy,  —1.63. 

This  man  made  a  good  recovery,  but  his  urine  two  months  after 
operation  still  contained  some  red  cells,  which  were  thought  by  Dr. 
Jellinek,  his  attending  physician,  to  be  from  the  remaining  right 
ureter.       Further  cystoscopic    examinations  were  not    permitted. 

Case  IX.  (By  courtesy  of  Dr.  L.  Gross). — M.,  Japanese  mer- 
chant; father  has  pulmonary  tuberculosis.  Previous  history: 
malaria  ten  years  ago;  typhoid  fever  two  years  ago.  Three  months 
ago  patient  first  passed  blood,  mixed  with  urine;  no  clots.  This 
continued  for  a  month  intermittently,  bloody  for  a  few  days,  then 
clear.  Urine  remained  clear  if  patient  stayed  in  bed.  Has  had  no 
pain,  chills,  or  fever;  appetite  good,  and  general  health  not  impaired. 
Passed  urine  about  ten  times  during  the  day  and  twice  at  night.  No 
blood  within  the  last  two  months  (since  first  catheterization  of  the 
left  ureter,  September  1st).  Before  examination  patient  passed 
about  ten  ounces  of  very  bloody  urine.  After  catheterization  a  great 
amount  of  urine  was  passed,  the  patient  having  taken  a  large  amount 
of  liquid  during  the  day;  this  fact  is  mentioned  in  order  to  account 
for  the  low  cryoscopic  points. 

Left  ureter  catheterized.  Cryoscopy:  Right  kidney, — 0.62;  urea, 
0.007;  sugar,  1.05.  Cryoscopy:  Left  kidney, — 0.83;  urea,  0.01; 
sugar,  1.5.  Microscopic:  Right  kidney,  pus  cells,  few  red  cells, 
flat  and  round  epithelial  cells.  Left  kidney:  numerous  red  cells, 
round  epithelia,  and  casts. 

September  14:th.    Blood  cryoscopy,  — 0.51. 

Sept.2Sd.  Both  ureters  catheterized.  Cryoscopy:  Right  kidney, 
— 1.1;  urea,  0.0075;  sugar,  0.6.  Cryoscopy:  Left  kidney,  — 1.2; 
urea,  0.0095;  sugar,  0.5.  Microscopic:  Right  kidney,  few  red  cells, 
crystals  of  uric  acid ;  sediment,  small  amount.  Left  kidney,  numer- 
ous red  cells. 

Both  examinations  did  not  prove  satisfactorily  the  presence  of  any 
pathological  condition.  Whether  the  hsematuria  was  due  to  a  kidney 
or  ureteral  condition  we  cannot  say,  but  the  findings  of  the  second 
examination  show  conclusively  that  the  renal  function  was  not  at 
fault.  Operative  procedure  was  advised  against,  and  at  the  present 
time,  two  months  and  a  half  after  examination,  the  patient  has  had 
no  return  of  his  hsematuria  and  is  in  excellent  health. 

Case  X.    (By  courtesy  of  Dr.  Jellinek). — ^J.  M.,  aged  thirty-nine 
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years;  fanner.  Mother  and  one  brother  died  of  puhnonaiy  tuber- 
culosis. Nineteen  years  ago  took  care  of  tubercular  brother,  after 
which  he  became  ill  and  was  told  he  had  pulmonary  tuberculosis; 
since  then  until  the  present  trouble  has  Uved  an  out-of-door  life  and 
has  been  in  good  health.  One  year  ago  noticed  some  trouble  on 
urination;  passed  blood  two  or  three  times  in  one  day.  Health 
became  impaired,  but  had  no  urinary  symptoms,  with  the  exception 
of  a  httle  pain  in  the  region  of  the  bladder,  until  four  months  ago. 
Then  had  pain  on  urinating,  which  occurred  about  every  hour,  day 
and  night.  Urine  became  very  f  oul-smellLng.  Condition  on  admis- 
sion to  the  German  Hospital,  about  two  months  ago:  poorly  nour- 
ished, nervous,  unable  to  sleep,  night-sweats,  irregular  temperature, 
continuous  pain  in  bladder  region,  more  marked  at  the  end  of  urina- 
tion. Heart  negative;  tubercular  involvement  of  apex  of  right  lung; 
appetite  fair;  no  trouble  with  digestion;  passes  urine  about  every 
hour,  which  contains  abundance  of  pus  and  tubercle  bacilli.  Pigs 
injected  with  this  sediment  died  of  tuberculosis. 

Sepieinher  2oth.  Cystoscopy:  numerous  ulcerated  patches  over 
bladder-wall;  left  ureter  catheterized;  a  good  quanti^  of  urine 
obtained,  but  nothing  came  from  the  bladder  catheter  that  could  be 
utilized.  Cryoscopy:  Left  kidney, — 0.9;  sugar,  0.4.  Microscopic: 
Some  pus,  round  epithelia,  few  uric-acid  crystals,  bacteria,  no 
tubercle  bacilli. 

October  24ih.  Right  ureter  catheterized,  and  over  an  ounce  of 
greenish-yellow  pus  obtained,  which  contained  tubercle  bacilli. 

26<A.    Urine  cryoscopy:  bladder  urine,  — 1.08. 

November  4tk.  Operation  (by  Dr.  Weil).  Right  kidney  about 
twice  normal  size,  lower  portion  fluctuating;  about  eight  ounces  of 
greenish-yellow  pus  removed;  kidney  drained. 

8th.  Passed  thirty-eight  ounces  of  urine  in  last  twenty-four  hours; 
large  amount  of  pus;  cryoscopy,  — 1.12. 

Case  XI. — S.   S.;   previous  history   unimportant 

March  I8th.  Attack  of  severe  pain  on  left  side,  which  necessitated 
giving  morphine  (|  grain)  for  relief;  complete  anuria  for  twenty- 
four  hours.  From  the  symptoms  a  diagnosis  of  renal  calculus 
was  made.  The  first  urine  passed  showed  a  trace  of  albumin, 
numerous  red  cells,  leukocytes,  and  uric-acid  crystals.  Condition 
gradually  improved,  so  that  on  March  25th  normal  amount  of  urine 
was  passed. 

AugiLst  \8th.  Another  attack  of  pain,  but  less  severe;  slight  chill, 
urine  diminished  to  twelve  ounces,  contained  trace  of  albumin, 
amorphous  urates.  After  four  or  five  days  the  patient  was  able  to 
get  about  again,  and  has  remained  in  good  health  since. 

30/A.  Left  ureter  catheterized.  Met  with  resistance  about  five 
inches  from  the  bladder,  beyond  which  point  the  catheter  could  not 
be  passed.  Cryoscopy:  Right  kidney,  —1.31;  urea,  0.0085;  sugar, 
2.8.     Cryoscopy:   Left   kidney,  —1.47;    urea,  O.OOS;  sugar,  2.8. 
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Microscopic:  Right  kidney,  flat  epithelium,  uric-acid  crystals,  red 
cells.  Left  kidney,  round  epithelium,  uric-acid  crystals,  numerous 
red  cells. 

We  have  presented  this  rather  small  material  because  we  believe 
that  in  the  diagnosis  of  unilateral  kidney  lesions  any  contribution  is 
of  value.  As  we  have  stated  above,  none  of  the  methods  f6r  deter- 
mining the  functional  capacity  of  the  kidneys  enable  us  to  arrive  at 
a  conclusion  upon  the  actual  function  of  both  kidneys  or  either  organ. 
In  other  words,  none  of  these  methods  alone  are  sufl&ciently  accurate 
to  decide  upon  the  basis  of  one  of  them  the  question  whether  a  kidney 
should  be  removed  or  not.  The  real  value  of  the  methods  worked 
out  in  our  material  lies  in  the  comparative  results  and  in  the  coinci- 
dence of  the  methods.  A  "conditio  sine  qua  non"  for  the  applica- 
tion of  these  methods  is  ureteral  catheterization,  and  wherever  fea- 
sible, catheterization  of  both  ureters.  If  both  urines  obtained  in  this 
way  are  subjected  to  cryoscopy,  phloridzin  test,  urea  examination, 
and  microscopic  examinations,  we  are  certainly  enabled  to  get  a 
fair  idea  upon  the  functional  value  of  either  kidney  and  to  arrive  at 
safe  conclusions  from  our  findings  as  to  intended  operative  pro- 
cedures. 
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THE  PRODUCTS  OF  GLYCOLYSIS  IN  BLOOD  AND  OTHER 
ANIMAL  FLUIDS. 

By  a.  E.  Austin,  M.D., 

OF   BOSTON. 

(From  the  Medical  Chemistry  Laboratory  of  Tufts  College.) 

It  is  a  well-known  fact  that  normal  blood  of  almost  all  species  of 
animals  when  freed  fresh  from  its  albumins  shows  a  reducing  body 
which  is  unquestionably  largely  made  up  of  dextrose.  When,  how- 
ever, the  blood  is  allowed  to  stand  some  time,  even  when  kept  free 
from  bacterial  decomposition  by  antiseptics  (thymol),  this  reducing 
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body  disappears,  and  only  a  substance  which  is  able  to  hold  copper 
in  solution  in  an  alkaUne  medium  is  found,  but  no  reduction  takes 
place.  Biernocki,  Pavy,  and  Lepine  have  shown  further  that  if 
dextrose  be  added  to  blood  under  similar  conditions,  not  only  is  the 
blood-sugar  destroyed,  but  also  a  large  proportion  of  that  which  has 
been  added.  To  this  process  they  give  the  name  of  glycolysis.  My 
attention  had  been  directed  to  the  fact,  and  efforts  had  already  been 
made  by  me  to  determine  what  became  of  the  sugar  thus  destroyed, 
when,  in  1901,  P.  Mayer^  demonstrated  that  ox  blood  contained 
paired  glycuronic  acid,  one  of  the  oxidative  products  of  dextrose,  and 
very  closely  allied  to  it,  and  Mayer^  further  showed  that  if  glycu- 
ronic acid  be  given  to  an  animal  and  oxidation  be  experimentally 
restricted,  saccharic  acid  is  eliminated.  It  has  also  been  demonstrated 
by  the  same  author  that  if  glycuronic  acid  or  even  dextrose  be 
given  in  great  excess,  an  increase  of  oxalic  acid  is  found  in  the  urine, 
and  also  that  the  hver  is  found  to  be  surcharged  with  the  same  acid, 
from  which  he  deduces  the  principle  that  if  there  is  present  an  actual 
or  relatively  diminished  oxidation  (overwhelming  the  organism  with 
carbohydrate)  these  partially  oxidized  products  will  appear  in  the 
urine.  Based  upon  these  facts,  my  efforts  were  directed  toward 
determining  whether  the  products  of  the  so-called  glycolysis  of  the 
blood  might  be  any  of  these  substances,  viz.,  glycuronic,  saccharic, 
oxalic,  or"  carbonic  acid,  the  final  product  of  oxidation ;  of  these  the 
three  last  do  not  reduce  FehUng's  solution,  which  would  account  for 
the  loss  of  the  blood  sugar  in  blood  which  is  allowed  to  stand. 

Experiment  1. — 570  c.c.  hydrocele  fluid  which  had  been  kept 
two  weeks  on  ice,  was  precipitated  by  twice  its  volume  of  95  per 
cent,  alcohol,  filtered  and  washed,  the  alcohol  driven  off,  acidified 
with  acetic  acid,  boiled,  and  filtered.  The  resulting  fluid  did  not 
show  any  immediate  reduction  with  Fehling's  solution,  such  as 
would  be  expected  of  dextrose.  For  the  purpose  of  isolating  the 
supposed  carbohydrate  body,  the  method  of  Salkowski,  for  obtain- 
ing xylon^  was  used,  but  the  resulting  product  was  a  blue  syrupy 
fluid  which  could  not  be  made  to  crystallize,  but  which,  when  again 
dissolved  in  sodium  hydrate,  reduced  promptly  upon  warming.  The 
|)eculiarities  of  this  substance  suggested  that  it  was  glycuronic  acid, 
l)ut  it  was  not  proven.  The  copper  suboxide  formed  (0.148  grams) 
showed  0.0667  gram  of  reducing  body  reckoned  as  dextrose. 

Experiment  2. — 500  c.c.  fresh  ox  blood  was  precipitated  by 
alcohol  as  before,  and  an  effort  made  to  isolate  the  reducing  body 
by  the  same  means  as  before,  but  ineffectually,  since  no  precipitate 
fould  be  obtained. 

Experiment  3.— (a)  100  c.c.  fresh  ox  blood  as  control  for  the 
following  was  precipitated  with  alcohol,  the  resulting  filtrate  freed 

'  Zeit.  f.  phyB.  Cbemie,  vol.  xxxi.  *  Berlin,  kiln.  Wochenschr.,  1899.  pp.  27,  28. 

*  Zelt.  t.  pbys.  Chemie,  vol.  xxxlv.  p.  162. 
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from  alcohol  and  warmed  with  40  c.c.  Fehling's  solution.  There 
was  no  immediate  precipitate,  but  twenty-four  hours  afterward  a 
whitish-yellow  precipitate  had  formed,  but  it  was  too  small  in 
amount  to  furnish  identification. 

(6)  500  c.c.  of  the  same  ox  blood  as  above  was  charged  with  5 
grams  of  dextrose  and  allowed  to  remain  in  the  same  brood-oven  at 
a  temperature  of  38°  C.  for  forty-five  hours,  decomposition  being 
avoided  by  the  addition  of  toluol.  By  that  time  it  had  acquired  a 
deep  purple  color;  and  after  the  toluol  had  been  driven  off  over  the 
water-bath,  it  was  freed  from  albumin  by  alcohol,  the  precipitate 
again  rubbed  up  with  alcohol  in  a  mortar,  the  alcoholic  extracts 
united,  and  the  alcohol  removed  by  distillation.  After  establishing 
the  volume  at  1000  c.c,  50  c.c.  of  this  clear  fluid  was  cooked  with 
Fehling's  solution,  but  no  reduction  took  place,  nor  was  there  any 
reaction  with  phloroglucin  or  orcin.  This  Hquid  was  then  allowed 
to  Stand  several  weeks  in  the  refrigerator,  whereupon  it  was  filtered 
from  the  slight  precipitate  formed,  reduced  to  500  c.c.  by  evaporation, 
and  then  treated  with  subacetate  of  lead  and  ammonia;  the  pre- 
cipitate removed,  washed,  suspended  in  water,  acidified  with  acetic 
acid,  and  the  lead  removed  by  sulphuretted  hydrogen,  and  the  fluid 
reduced  to  50  c.c.  at  40°  C.  This  had  no  reducing  power,  did  not 
modify  the  light  in  the  polariscope,  and  the  remaining  40  c.c.  when 
distilled  with  an  equal  amount  of  hydrochloric  acid  gave  no  furfurol 
with  phloroglucin  in  the  distillate;  from  this  it  is  safe  to  say  that 
while  the  dextrose  was  wholly  converted  it  must  have  passed  beyond 
the  stage  of  glycuronic  acid,  either  into  a  volatile  substance  hke  COj, 
or  into  the  less  readily  identified  carbohydrate  acids. 

Experiment  4. — (a)  In  order  to  determine  whether  the  blood- 
sugar  or  added  dextrose  was  converted  into  carbon  dioxide,  the 
final  product  of  oxidation,  as  well  as  of  yeast  fermentation,  1  litre 
of  fresh  ox  blood  to  which  toluol  has  been  added,  and  in  a  stoppered 
flask  from  which  a  tube  led  into  a  flask  containing  barium  hydrate 
solution,  which  was  protected  from  the  outer  air  by  a  drying  tube 
containing  sodium  hydrate,  was  allowed  to  remain  in  the  brood-oven 
for  twenty-four  hours.  When  removed  some  insoluble  barium  car- 
bonate had  been  formed  in  the  adjoining  flask,  which  was  tightly 
stoppered  and  placed  on  ice  until  opportunity  offered  for  the  deter- 
mination of  the  carbon  dioxide.  The  blood  was  freed  from  albumin 
by  the  method  of  Abeles  (zinc  acetate  and  absolute  alcohol),  the 
zinc  removed  and  the  solution  concentrated  to  250  c.c.  at  40°  C.  The 
solution  had  a  left-turning  power  of  0.05  per  cent,  reckoned  as  dex- 
trose, and  gave  a  faint  phloroglucin  and  orcin  reaction,  but  no  lines 
in  the  spectroscope,  even  when  shaken  out  with  amyl  alcohol.  It 
was  now  precipitated  with  lead  and  ammonia,  and,  after  removal 
of  the  lead,  concentrated  to  50  c.c.  Its  turning  power  was  now  lost; 
it  gave  still  a  weak  orcin  and  phloroglucin  reaction,  but  no  spectro- 
scopic lines,  and  an  osazone  which  was  largely  soluble  in  absolute 
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alcohol.  The  barium  carbonate  which  was  formed  in  the  barium 
hydrate  solution  was  removed  and  the  carbon  dioxide  determined 
according  to  Fresenius  (Quantitative  Analysis,  vol.  i.  page  439). 
It  amounted  to  0.1054  gram  in  the  Utre  of  blood. 

(6)  5  grams  dextrose  were  added  to  1  Utre  of  the  same  blood  as 
above  and  under  the  same  conditions,  the  mixture  was  allowed  to 
remain  in  the  brood-oven  the  same  length  of  time.  It  was  then  re- 
moved and  treated  in  the  same  way.  The  resulting  fluid,  which  was 
free  from  albumin,  gave  a  weak  pldoroglucin  and  orcin  reaction,  did 
not  reduce,  but  kept  copper  in  solution  in  alkaline  medium,  and 
had  no  turning  power.  It  was  then  treated  as  before,  with  lead  and 
ammonia,  and  the  resulting  fluid  concentrated  to  50  c.c.  It  now 
gave  a  much  stronger  ToUens  reaction,  but  no  spectroscopic  Unes, 
and  still  had  no  turning  power.  The  amount  of  carbon  dioxide, 
determined  in  the  same  way,  which  had  been  given  off  was  0.1163 
gram.  In  this  case  we  see  that  5  grams  dextrose  had  utterly  dis- 
appeared, and  yet  it  could  not  have  been  converted  into  carbon 
dioxide,  for  the  amount  of  this  in  the  latter  instance  was  but  a  trifle 
more  than  in  the  former,  or  0.1163  gram  as  compared  with  0.1054 
gram,  and  in  both  cases  it  may  have  come  from  the  blood  itself, 
since  Ludwig,  Pfleuger,  and  others  have  found  as  much  as  40  per 
cent,  in  dog's  arterial  blood. 

Experiment  5. — (o)  5  grams  dextrose  were  added  to  250  c.c.  fresh 
hydrocele  fluid — obtained  tlirough  the  courtesy  of  Dr.  Gardner  W. 
Allen — connected  with  a  carbon-dioxide  apparatus,  and  the  whole 
placed  in  the  brood-oven  for  eighteen  hours.  It  was  then  removed, 
and,  without  disconnecting  from  the  apparatus,  air  was  drawn 
through  the  blood  for  thirty  minutes.  It  was  then  poured  into  an 
equal  amount  of  a  solution,  saturated  when  warm  with  both  sodium 
chloride  and  mercuric  chloride,  allowed  to  stand  overnight,  filtered, 
washed,  and  the  filtrate  and  wash  water  freed  from  mercury  reduced 
to  250  c.c.  It  now  gave  a  marked  phloroglucin  reaction,  with  a  fine 
in  green  in  the  spectroscope,  had  a  right-turning  power  equal  to 
0.5  per  cent,  as  dextrose,  and  a  reducing  power  which  was  equiva- 
lent to  0.66  per  cent,  dextrose,  determined  according  to  Allihio.  Its 
carbon  dioxide  equalled  0.0804  gram. 

(6)  10  c.c.  of  the  same  fluid  taken  as  control  and  immediately  pre- 
cipitated, had  a  slight  reducing  power,  gave  no  Tollens  reaction, 
had  a  slight  dextrorotatory  power,  and  gave  a  fine,  yellow,  needle- 
like osazone,  which  was  mostly  soluble  in  absolute  alcohol.  As  can 
readily  be  seen,  3.35  grams  of  the  dextrose  added  to  this  fluid  dis- 
appeared, forming  no  carbon  dioxide,  for  this  amount  of  sugar  by 
fermentation  would  produce,  theoretically  (43.3  per  cent.),  1.45 
grams  carbon  dioxide,  instead  of  the  0.0804  gram  found,  but  glycu- 
ronic  acid  presumably,  since,  when  paired,  being  a  left-turner,  it 
reduced  the  actual  amount  of  carbohydrate  0.66  per  cent,  to  0.5  per 
cent,  in  the  polariscope  and  gives  a  marked  Tollens  reaction. 
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Experiment  6. — (a)  1  litre  fresh  beef  blood  was  placed  in  a  flask 
connected  with  a  carbon-dioxide  apparatus,  toluol  added,  and  the 
whole  placed  in  the  brood-oven  for  twenty-two  hours,  air  drawn 
through  for  thirty  minutes,  and  then  freed  from  albumin  by  sodium 
and  mercuric  chloride,  and  the  latter  removed.  The  resulting  clear 
fluid  was  then  reduced  to  50  c.c,  which  had  no  turning  power,  but 
a  reducing  power  equal  to  0.0586  gram  of  dextrose,  or  11  per  cent. 
The  remainder  was  then  cooked  in  an  autoclave  with  1  per  cent, 
sulphuric  acid  for  one  hour  and  neutralized,  whereupon  it  acquired 
a  dextrorotatory  power  of  less  than  0.1  per  cent.  It  formed  an 
osazone  of  lemon-colored  needle-like  crystals  mixed  with  globules 
of  a  darker  hue,  which  were  almost  entirely  soluble  in  absolute 
alcohol.    The  original  blood  emitted  0.1878  gram  carbon  dioxide. 

(6)  To  another  litre  of  the  same  blood  5  grams  dextrose  were 
added  in  a  flask  which  was  connected  with  the  carbon-dioxide 
apparatus,  and  the  whole  placed  in  the  brood-oven  as  before  for 
the  same  time.  It  was  then  freed  from  albumin  and  reduced  to 
50  c.c.  It  was  levogyr  to  0.1  per  cent.,  and  had  a  reducing  power 
equivalent  to  0.0591  gram,  or  0.118  per  cent,  as  dextrose.  The 
remainder  was  now  cooked  with  sulphuric  acid,  but  it  remained  a 
left-turner  and  gave  a  marked  phloroglucin  and  orcin  reaction  with- 
out spectroscopic  lines.  It  gave  an  osazone  consisting  of  a  few 
crystals  (needles),  but  chiefly  of  globules,  which  were  soluble  in 
absolute  alcohol.    Its  carbon  dioxide  amounted  to  0.9564  gram. 

(c)  1  litre  of  the  same  blood  was  precipitated  at  once  and  reduced 
to  50  c.c.  It  then  had  a  turning  power  of  +0.1  per  cent,  and  a  re- 
ducing power  of  0.0403  gram  as  dextrose,  or  0.08  per  cent.  It 
formed  an  osazone  soluble  in  alcohol,  consisting  of  irregular, 
feathery  masses. 

In  both  (a)  and  (&)  the  fact  that  the  rotatory  power  was  less  than 
the  reducing  power  and  that  (a)  was  converted  to  a  dextrogyr  body 
and  that  (6)'s  levogyr  power  was  very  much  lessened  by  splitting 
with  sulphuric  acid  shows  that  at  least  a  portion  of  the  reducing 
substance  was  in  the  form  of  glycuronic  acid,  a  fact  still  further 
emphasized  by  the  marked  orcin  and  phloroglucin  reaction  in  (6), 
which,  based  upon  its  reducing  power  and  compared  with  the  con- 
trol (c),  had  lost  all  of  the  dextrose  added.  A  part  of  this  may  have 
been  converted  to  carbon  dioxide,  since  there  was  a  marked  increase 
in  this  over  (a),  to  which  no  dextrose  was  added.  As  is  well  known, 
the  paired  glycuronic  acid  being  a  left-turner,  diminishes  or  oblit- 
erates the  dextrogyr  power  of  dextrose. 

Experiment  7. — (a)  1  litre  of  a  pleuritic  exudate,  obtained 
through  the  courtesy  of  Dr.  Mackechnie,  guarded  against  decom- 
position by  toluol,  was  placed  in  the  brood-oven  for  twenty  hours, 
removed,  freed  from  albumin  by  the  mercury  process,  and  reduced 
to  200  c.c.  The  rotatory  power  was  now  +0.1  per  cent,  and  the  re- 
ducing 0.23  per  cent,  as  dextrose.    There  was  no  ToUens  reaction. 
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The  fluid  was  then  cooked  with  sulphuric  acid,  after  which  it  still 
retained  a  rotatory  power  of  +0.1  per  cent.;  Tollens  weak.  In  pro- 
ducing the  osazone  in  this  and  all  the  following  experiments  a  strict 
proportion  between  the  phenylhydrazin  added  and  the  amount  of 
reducing  body,  as  determined  by  the  polariscope  after  spUtting,  was 
maintained,  so  that  one  molecule  of  the  reagent  was  added  to  one 
molecule  of  the  suspected  glycuronic  acid,  which,  according  to  their 
molecular  weights,  gave  0.55  gram  of  the  reagent  to  1  gram  of  the 
substance  sought,  or  as  my  reagent  was  in  the  form  of  the  chloride, 
0.735  gram  was  used.  Another  improvement  which  was  suggested 
by  Neuberg  was  to  place  the  substance  and  reagent  in  a  brood-oven 
for  twelve  to  fourteen  hours  instead  of  boiling  it,  and  this  proved 
very  satisfactory  in  increasing  the  product  and  avoiding  tenacious 
masses,  which  would  form  on  the  edges  of  the  flask  in  the  old  way. 
This  hmited  addition  of  phenylhydrazin  is  supposed  to  cause  the 
glycuronic  acid  to  form  an  osazone  to  the  exclusion  of  dextrose,  or, 
if  the  latter  does  form,  it  can  be  separated  by  washing  with  hot  water 
and  absolute  alcohol.  It  is  true  that  Neuberg  and  Mayer  use  brom- 
phenylhydrazin,  but  I  think  I  have  demonstrated  that  the  ordinary 
reagent  can  be  used  in  the  same  way. 

(b)  10  grams  of  dextrose  were  added  to  1  Utre  of  the  same  exudate 
and  the  whole  placed  in  the  brood-oven  for  the  same  time  as  before, 
then  freed  from  albumin  and  reduced  to  200  c.c.  Polariscope  showed 
+0.7  per  cent,  and  reduction  1.201  per  cent.,  while  there  was  no 
phloroglucin  and  no  orcin  reaction.  After  cooking  with  sulphuric 
acid,  rotatory  power  0.75  per  cent,  as  dextrose,  both  orcin  and 
phloroglucin  positive,  and  osazone  of  well-formed  globules  of  dark 
color. 

(c)  400  c.c.  same  exudate  freed  at  once  from  albumin  and  reduced 
to  50  c.c.  Polariscope  showed  +0.2  per  cent,  and  reduction  0.35 
per  cent.  After  splitting  polariscope  showed  +0.25  per  cent.,  but 
there  was  no  Tollens  reaction.  Attention  must  be  called  here  to 
these  general  features  repeated  in  the  other  experiments;  the  reduc- 
tion is  greater  than  the  polariscopic  reading  in  (a)  and  (6);  the 
Tollens  reaction  is  brought  out  strongly  by  the  sphtting  with  sul- 
phuric acid,  as  is  also  an  increase  in  the  polariscopic  reading.  It 
becomes  evident,  also,  that  during  the  process  of  evaporation,  even 
if  the  reaction  is  kept  slightly  acid,  as  was  the  custom,  a  partial 
spUtting  of  the  paired  acids  takes  place,  else  we  should  much  oftener 
come  across  levogyr  bodies.  The  separation  of  the  glucosazone  from 
the  combination  of  glycuronic  acid  and  other  acids  with  phenyl- 
hydrazin could  be  accompHshed  with  repeated  washings  with  hot 
water  and  after  drying  with  absolute  alcohol  upon  the  filter  paper. 
The  wash  water  and  alcohol  upon  cooling  would  often  cause  a  pre- 
cipitation of  a  crystalline  nature,  which  consisted  almost  entirely 
of  glucosazone,  and  its  needles  are  very  different  from  the  globules 
which  the  other  compounds  form.    The  demonstration  of  the  nature 
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of  the  precipitate,  which  is  insoluble  in  hot  water  and  absolute 
alcohol,  was  most  difficult.  Since  the  glucosazon  is  soluble  in 
absolute  alcohol,  presumably  the  residue  which  was  left  was  an 
hydrazin  of  glycuronic  or  saccharic  acid,  but  no  solvent  could  be 
found  which  would  enable  one  to  determine  its  power  in  the  polar- 
iscope.  Mayer  and  Neuberg  use  a  mixture  of  absolute  alcohol  and 
pyridine,  and  its  left-turning  power  is  so  great  (0.2  gram  in  10  c.c. 
of  the  mixture  gives  a  reading  of  — 7°  25')  that  it  can  be  easily  dis- 
tinguished from  all  other  osazones  or  hydrazins,  but  the  pyridine 
could  not  be  procured,  and  after  various  attempts  to  find  a  solvent  in 
mixtures  of  glacial  acetic  acid,  acetone  and  absolute  alcohol,  the 
attempt  to  identify  the  substance  in  this  way  was  abandoned.  It 
suflfices  to  say,  however,  that  the  insoluble  portion  had  all  the  charac- 
teristics of  the  hydrazin  of  glycuronic  acid  described  by  Mayer.^ 

Another  fact  worth  mentioning  is  that  the  product  obtained  with 
phenylhydrazin  from  the  normal  blood  was  perfectly  soluble  in  hot 
water  and  alcohol,  while  that  from  both  bloods  subjected  to  the 
brood-oven  temperature  was  only  partially  so.  In  no  case  was  there 
sufficient  evidence  that  more  than  an  infinitesimal  amount  of  the 
lost  dextrose  was  converted  to  the  carbohydrate  acids,  and  we  must 
fall  back  upon  the  suggestion  made  that  the  dextrose  may  combine 
with  the  albumin  of  the  blood  and  be  removed  with  that. 

The  next  point  to  establish  was  whether  the  dextrose  could  have 
been  converted  to  oxalic  acid  by  the  process  of  glycolysis,  as  is 
assumed  by  Mayer,  in  the  animal  when  oxidation  is  impaired.  For 
this  purpose  four  portions  of  fresh  ox  blood  were  taken  and  treated 
in  the  following  manner: 

(a)  1  litre  was  precipitated  at  once  by  mercuric  and  sodium 
chlorides,  the  mercury  removed,  and,  keeping  the  steadily  increasing 
acid  reaction  in  check  by  sodium  carbonate,  the  whole  was  reduced 
to  200  c.c.  It  was  then  shaken  three  times  with  ether,  no  hydro- 
chloric acid  having  been  added  on  account  of  that  present  from  the 
mercuric  chloride  removed,  and  an  effort  made  to  determine  the 
oxalic  acid,  if  present,  according  to  the  method  of  Salkowski;  but 
only  the  merest  traces  of  this  substance  were  found  too  small  for 
estimation.  The  remaining  watery  solution  was  freed  from  ether 
and  reduced  to  50  c.c,  when  its  turning  power  was  found  to  be 
4-0.2  per  cent.,  while  by  the  method  of  Allihin  there  was  found  to 
to  be  0.199  per  cent.,  or  practically  the  same  as  shown  by  the  polar- 
iscope.  It  gave  no  reaction  with  phloroglucin.  It  was  then  split  with 
1  per  cent,  sulphuric  acid  in  a  closed  flask,  and  the  volume  having 
been  re-established,  with  due  calculation  for  the  amount  used  in  the 
reduction  determination,  it  now  gave  a  turning  power  of  +0.15  per 
cent.,  and  afforded,  dried  at  1 10°  C.,  0.0888  gram  of  an  osazone  which 
dissolved  in  3.5  c.c.  glacial  acetic  acid,  gave  a  turning  power  of  — 0.2 

»  Zeit.  f.  Physiol.  Chemie,  29,  67. 
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per  cent,  reckoned  as  dextrose.  From  all  the  evidence  found  here 
probably  nothing  but  dextrose  existed  in  the  blood. 

(6)  1  litre  of  blood,  to  which  10  grams  of  dextrose  were  added, 
was  attached  to  a  water-pump,  after  having  been  treated  with  toluol, 
in  hopes  of  at  least  partially  pi  eventing  decomposition,  and  air  was 
drawn  through  it  for  twenty-four  hours.  It  was  then  freed  from 
albumin  in  the  same  way,  reduced  to  200  c.c,  and  shaken  three 
times  with  ether,  in  order  to  extract  the  oxahc  acid,  but  only  traces 
were  found.  The  ether  was  driven  off  from  the  watery  solution,  and 
the  whole  reduced  to  50  c.c.  Its  turning  power  was  now  + 1.875  per 
cent.,  and  it  gave  the  phloroglucin  but  not  the  orcin  test.  By  the 
Allihin  method  with  copper  it  showed  1.54  per  cent,  of  a  reducing 
body;  a  peculiarity  in  the  reduction  was  noticed  which  is  suggestive 
of  glycuronic  acid,  as  well  as  other  substances  apart  from  dextrose. 
The  Fehling  solution  became  at  first  greenish  when  boiled,  and  a 
yellowish  precipitate  was  thrown  down,  in  which  were  seen  particles 
of  the  red  suboxide  of  copper.  Owing  to  the  fact  that  on  evaporation 
a  large  amount  of  salts  had  been  thrown  out  of  solution  and  the  pos- 
sibility that  some  dextrose  was  mechanically  held  by  this  mass  from 
which  it  had  been  filtered,  these  were  extracted  with  water  until  the 
last  water  showed  no  reduction.  The  volume  had  now  risen  to 
225  c.c,  giving  a  polariscopic  reading  of  +0.51  per  cent.,  which  was 
cooked  in  a  closed  stone  flask  for  eight  hours  with  1  per  cent,  sul- 
phuric acid.  This  solution,  when  neutralized,  possessed  a  turning 
power  of  -1-0.425  per  cent,  and  both  the  phloroglucin  and  orcin  reac- 
tions, but  no  lines.  It  also  gave,  dried  at  110°  C,  1.244  grams  of  an 
osazone  or  hydrazin,  consisting  of  microscopic  rosettes  and  globules, 
which  was  insoluble  in  hot  water  and  absolute  alcohol,  whose  optical 
properties  could  not  be  determined,  as  before  stated,  for  want  of  a 
suitable  solvent.  In  this,  as  in  previous  instances,  an  attempt  was 
made  to  determine  the  nitrogen  by  Kjeldahl,  but,  though  the 
destruction  of  the  substance  by  the  acid  seemed  complete,  no 
ammonia  could  be  distilled  over;  yet  it  is  not  safe  to  judge  from 
this  that  no  nitrogen  existed  in  the  compound. 

(c)  This  litre  of  blood,  treated  with  toluol,  was  allowed  to  remain 
at  brood-oven  temperature  for  twenty-four  hours  without  the  addi- 
tion of  dextrose,  freed  from  albumin,  reduced  to  200  c.c,  an  almost 
neutral  reaction  having  been  maintained,  shaken  out  with  ether, 
freed  from  the  same,  concentrated  to  50  c.c,  and  tested  for  reducing 
bodies.  No  oxalic  acid  was  found  beyond  the  mere  traces  mentioned 
in  the  other  samples.  It  showed  no  reduction,  no  turning  power 
and  phloroglucin  test,  hence  no  further  attempts  were  made  to  isolate 
an  osazone.  It  simply  proves  what  has  been  so  often  established, 
that  a  blood  loses  its  native  dextrose,  even  when  by  strong  anti- 
septics the  possibility  of  fermentation  is  practically  excluded,  with- 
out leaving  any  traces  of  discoverable  oxidative  or  glycolytic  products 
of  the  dextrose  which  has  disappeared. 
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(d)  1  litre  of  blood,  to  which  was  added  10  grams  of  dextrose  and 
sufficient  toluol  to  cover  surface  of  the  fluid,  was  placed  in  a  brood- 
oven  for  twenty-four  hours  and  treated  as  before.    No  oxalic  acid 
was  found,  but  it  gave  a  marked  phloroglucin  reaction.    The  polar- 
iscope  showed,  in  100  c.c.  of  fluid,  0.503  per  cent.,  while  by  reduction 
of  copper  and  weighing,  0.5  per  cent,  was  found.  The  remainder  after 
these  tests  was  diluted  again  to  100  c.c,  showing  a  turning  power  of 
+0.15  per  cent.,  and  after  spUtting  with  1  per  cent,  sulphuric  acid, 
+0.2  per  cent.  It  also  gave  marked  phloroglucin  and  orcin  reactions, 
as  also  0.370  gram  of  an  hydrazin,  insoluble  in  hot  water  and  abso- 
lute alcohol.    Here  we  have  no  decided  increase  of  reduction  over 
polariscopic  reading,  as  would  be  present  were  the  levogyr  paired 
glycuronic  acid  present  to  any  extent,  nor  do  we  find  a  marked 
increase  of  turning  power  after  spHtting  with  acid,  as  would  be  ex- 
pected under  the  same  conditions.    We  do,  however,  find  an  insoluble 
hydrazin  and  ToUens  reaction,  particularly  after  splitting,  in  both 
cases  where  dextrose  has  been  added.     Taken  all  in  all,  there  is 
evidence  that  paired  glycuronic  acid  exists  in  ox  blood,  as  demon- 
strated by  Mayer,  and  human  serum,  but  none  to  substantiate  the 
conversion  of  dextrose  into  that  substance  by  means  of  any  glyco- 
lytic ferment  existing  in  the  blood.     We  think  that  we  have  also 
demonstrated  that  the  large  amount  of  dextrose  failing  to  reappear 
in  these  experiments  is  not  converted  into  carbonic  acid  or  oxalic 
acid.    Where  this  change  takes  place,  if  it  does,  as  insisted  upon  by 
Mayer,  we  do  not  know.    One  thing  is  evident  to  everyone  who 
has  worked  with  blood:  that  our  means  of  separating  the  albumin 
are  crude,  and  that  the  enormous  coagulum  or  precipitate  formed 
by  the  albumin  must  of  necessity  carry  with  it  a  considerable  portion 
of  the  blood-sugar  which  cannot  be  separated  from  it.    The  problem 
of  what  becomes  of  the  sugar  in  glycolysis  still  remains  to  be  solved. 
The  methods  of  isolating  the  rarer  forms  of  the  oxidative  products 
of  dextrose,  like  glycuronic  and  saccharic  acids,  are  still  so  crude 
that  they  offer  but  little  hope  of  success  in  this  direction.    A  glyco- 
lytic enzyme  undoubtedly  exists  in  the  liver,  but  its  action  has  been 
demonstrated  on  glycogen  only,  and  can  probably  have  nothing  to 
do  with  the  oxidation  of  dextrose.     Croftan  also  claimed  to  have 
found  an  enzyme  in  the  leukocytes  which  would  destroy  dextrose, 
but,  beyond  demonstrating  that  the  sugar  disappeared,  nothing 
further  was  proved.    Salkowski  suggests  that  the  oxidase  which  is 
found  in  the  tissues  may  be  the  active  agent,,  but,  as  far  as  I  can 
learn,  this  agent  has  only  been  able  to  oxidize  the  more  highly 
oxidizable  bodies,  like  benzaldehyde  and  salicyldehyde,  but  never 
dextrose.    The  proof  of  the  former  action  has  been  established  by  the 
detection  of  benzoic  and  salicylic  acids;  but,  as  far  as  can  be  learned, 
never  of  the  latter  by  the  detection  of  glycuronic,  glycuric,  saccharic 
acids,  etc.,  the  oxidative  products  of  dextrose. 
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THE  BACTERIAL  EXAMINATION  OF  104  SAMPLES  OF 

WATER: 

TOGETHER  WITH  A  DETAILED  STUDY  OF  THE  COLON  BACILLUS^ 

By  William  G.  Bissell,  M.D., 

BACTEBIOLOGIST,  DEPABTMENT  OF  HEAI.TH,  BUF7ALO,  N.  T. 

There  does  not  appear  to  be  a  subject  at  the  present  time  that 
is  shrouded  with  a  greater  uncertainty  than  the  sanitary  interpreta- 
tion of  the  presence  of  bacilU  coU  in  a  water  supply.  This  uncer- 
tainty has  been  largely  augmented  by  the  fact  that  many  reliable 
observers  have  found  colon  bacilli'  in  waters  which,  presumably, 
were  not  polluted  with  fecal  material. 

At  the  meeting  of  the  American  Public  Health  Association  at 
New  Orieans,  La.,  after  considerable  consultation  between  many 
of  the  laboratory  workers,  it  was  decided  that  several  should  con- 
duct, independently,  an  investigation  along  the  following  lines: 

1.  The  consideration  of  what  should  constitute  a  colon  bacillus. 

2.  The  amount  of  water  most  advisable  to  test  in  order  to  arrive 
at  some  conservative  conclusion  as  indicating  the  presence  or  absence 
of  fecal  pollution. 

3.  The  length  of  hfe  of  the  colon  bacillus  in  water  under  its  natural 
environment. 

4.  The  degree  of  frequency  with  which  colon  bacilli  can  be  found 
in  different  amotmts  of  water  known  to  contain  sewage. 

5.  To  ascertain,  if  possible,  the  relative  degree  of  frequency  with 
which  colon  bacilli  can  be  detected  in  water  presumably  not  polluted 
with  sewage. 

After  considering  the  subject,  it  appeared  to  the  writer  that  his 
residential  district  was  most  fortunate,  in  that  it  afforded  a  favorable 
field  for  an  investigation  of  this  character,  and,  after  obtaining  the 
co-operation  of  an  able  laboratory  assistant  who  could  devote  his 
entire  time  to  the  work,  an  investigation  was  started. 

Duringthe  progress  of  the  work  many  difficulties  were  experienced, 
and  particularly  was  this  true  in  considering  the  fifth  division  of  the 
work,  for  the  reason  that,  although  many  wells  were  found  which, 
upori  inspection,  did  not  reveal  the  probable  access  of  fecal  pollu- 
tion, it  was  impossible  to  locate  but  one  body  of  water  (Lake  Hem- 
lock, near  Rochester)  where  sewage  pollution  could  presumably  be 
eliminated. 

The  first  division  of  the  work,  as  to  what  constitutes  a  colon 
bacillus,  was  conducted  along  the  following  lines: 

'  Read  at  Washington,  D.  C.  October  26. 1903,  before  the  Laboratorj'  Section  of  the  American 
Public  Health  Associatlou. 
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1.  An  organism  responding  to  the  full  colon  test  was  isolated 
from  fifteen  different  samples  of  human  feces.  These  organisms 
were  cultured  in  all  the  common  media  and  in  different  lots  of 
the  same  media,  and  the  comparative  results  checked.  It  was 
found  that  the  same  organism  in  the  same  class  of  media,  but  of 
different  generations  (and  particularly  was  this  true  in  regard 
to  the  use  of  the  Smith  fermentation  tube),  would  frequently  differ 
as  to  the  amount  of  gas  produced  during  a  definite  interval.  In 
two  instances  organisms  giving  indol  and  odor  reactions  in  older 
generations  would  fail  in  different  lots  of  the  same  class  of  media 
in  earlier  generations.  It  was  the  writer's  endeavor  by  this  pro- 
cedure to  ascertain  as  near  as  possible  the  actual  degree  of  uniformity 
of  results  that  it  was  possible  to  obtain  with  the  present  colon  test. 

2.  In  ascertaining  what  constitutes  a  colon  bacillus  was  the  study 
of  certain  lactic-acid  producing  organisms  and  their  comparison 
with  known  colon  bacilli.  Many  of  the  members  of  this  section 
will  recall  that  Prescott  has  pointed  out  a  great  similarity  between 
certain  lactic-acid  organisms  found  upon  grain  and  the  colon 
organism. 

The  writer  at  the  meeting  of  the  American  Public  Health  Asso- 
ciation at  New  Orleans,  La.,  exhibited  cultures  showing  the  sim- 
ilarity in  the  cultural  manifestations  between  the  bacillus  acidi 
lactici  of  Hoeppe  and  the  colon  bacillus.  The  work  in  this  connec- 
tion was  conducted  as  follows: 

Fifteen  different  laboratories  were  communicated  with  and  cultures 
purporting  to  be  lactic-acid  bacilli  were  received.  After  thorough 
cultural  investigation  it  was  impossible,  by  any  of  the  usual  methods, 
to  demonstrate  a  constant  difference  between  ten  of  the  cultures 
received  and  the  colon  bacillus.  These  results  at  first  puzzled  the 
investigators,  for  it  suggested  the  possibility  of  the  lactic-acid  organ- 
ism not  being  a  distinct  species  of  the  bacteria.  It  is  now  the  writer's 
belief  that  such  cultures  were  none  other  than  colon  bacilli  mis- 
taken for  the  lactic-acid  organism,  for  the  reason  that  the  remain- 
ing five  cultures  contained  an  organism  absolutely  non-motile;  nor 
was  it  possible,  under  different  modes  of  procedure,  to  cause  these 
organisms  to  develop  motility,  and  they  in  that  manner  differed 
from  the  colon  bacillus.  It  is  the  writer's  opinion  that  such  cultures 
were  true  lactic-acid  bacilli,  and  this  has  been  recently  strengthened 
by  the  positive  demonstration  of  spores  in  four  of  the  five  cultures. 

3.  The  next  step  as  to  what  should  constitute  a  colon  bacillus  was 
devoted  to  the  use  of  presumptive  tests.  This  work  was  carried  on 
to  ascertain  to  what  degree  it  was  necessary  to  carry  on  confirmative 
work  in  order  to  arrive  at  a  positive  diagnosis  where  a  presumptive 
test  was  most  marked.  The  organisms  tested  were  two  common 
to  most  waters,  namely,  the  bacillus  fluorescens  liquefaciens  and  the 
bacillus  fluorescens  putridus.  All  results  were  checked  with  cultures 
of  colon  bacilli. 
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The  presumptive  test  included  the  use  of  three  fennentation  tubes 
containing  2  per  cent,  of  dextrose  bouillon  and  the  subsequent  test- 
ing of  gas  formulae  after  forty-eight  hours,  the  production  of  acidity, 
the  coagulation  of  milk,  the  production  of  indol,  and  the  production 
of  a  disagreeable  odor.  It  was  found  that  the  organisms  mentioned 
gave  results  that  could  be  easily  mistaken  for  colon  baciUi,  if  no 
greater  time  than  forty-eight  hours  be  allowed  and  the  exact  morph- 
ology of  the  organisms  not  determined. 

The  result  of  •  this  division's  work  seems  to  justify  the  following 
conclusions : 

(a)  That  the  factors  liable  to  great  variation  in  tests  for  colon 
bacilli  are  those  pertaining  to  the  amount  of  gas  produced,  the 
production  of  indol,  and  the  production  of  a  putrefactive  odor. 

(6)  That  it  is  necessary,  in  order  to  arrive  at  a  positive  diagnosis 
of  colon  in  water,  to  completely  culture  the  organism,  and  the  results 
obtained  include  the  following: 

1.  A  motile  organism. 

2.  Slender  rods  without  spores. 

3.  An  acid-producing  organism. 

4.  One  that  will  coagulate  milk  within  forty-eight  hours  without 
a  redigestion  of  the  casein. 

5.  An  organism  producing  marked  turbidity  in  broth  within 
twenty-four  hours. 

6.  An  organism  capable  of  fermenting  2  per  cent,  of  dextrose 
bouillon  in  a  Smith  fermenting  tube  giving  25  per  cent,  to  75  per 
cent,  gas  production  within  forty-eight  hours,  the  gas  having  an 
approximate  formulae  of  two  parts  hydrogen  to  one  part  carbon 
dioxide. 

7.  The  production  of  indol. 

8.  The  reduction  of  nitrates  to  nitrites. 

9.  The  production  of  a  putrefactive  odor. 

10.  An  organism  that  will  ferment  lactose  and  saccharose  as  well 
as  dextrose.' 

(c)  That  there  are  other  organisms  common  to  water  which  may 
l>e  easily  mistaken  for  colon  bacilli  if  presumptive  tests  are  alone 
considered. 

The  second  division  of  the  work,  as  to  the  amount  of  water  advis- 
able to  test  in  order  to  indicate  the  presence  or  absence  of  fecal 
j)ollution,  was  conducted  as  follows: 

Buffalo,  a  city  of  400,000  inhabitants,  is  situated  at  the  head  of 
the  Niagara  River.  This  river  has  an  average  velocity  of  nine  miles 
per  hour,  and,  although  a  rapidly  running  stream,  is  not  of  exces- 
sively great  volume.  The  sewage  of  Buffalo  is  emptied  into  this 
river,  and,  in  consequence  of  its  being  a  turbulent  stream,  becomes 
mixed  with  the  water  of  the  river  in  a  very  short  distance.  It  ap- 
peared to  the  writer  that  examination  of  different  amounts  of  the 
water  at  distances  of  twelve  and  twenty-two  miles  down  the  stream 
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would  be  productive  of  much  valuable  information  as  regards  the 
amount  of  water  advisable  to  test,  as  this  river  certainly  received 
a  tremendous  amount  of  direct  sewage  pollution. 

The  investigation  covered  an  examination  of  104  samples.  Fifty- 
two  of  these  samples  were  collected  twelve  miles  below  Buffalo  and 
the  remaining  fifty-two  samples  ten  miles  below  this  point,  or  twenty- 
two  miles  down  stream.  All  samples  were  examined  in  quantities 
ranging  from  -^^  of  a  c.c.  to  1  litre. 

The  results  obtained  were  as  follows :  From  the  samples  collected 
twelve  miles  down  stream  colon  bacilU  were  present  in: 


21  per  cent,  when  the  amount  examined  was 
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Of  the  samples  collected  twenty-two  miles  down  stream  the  results 
were  as  follows: 


19  per  cent,  when  the  amount  examined  was 
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There  were  several  doubtful  results  during  the  progress  of  the 
work,  and  all  such  results  were  recorded  as  being  positive. 

In  several  instances,  if  the  presumptive  test  mentioned  in  Division 
No.  1  was  alone  considered  as  being  conclusive  evidence  of  the 
presence  of  colon  bacilli,  many  errors  would  have  resulted,  and  a 
much  larger  percentage  of  positive  results  recorded.  As  it  is,  the 
result  of  this  work  does  not  correspond  with  similar  work  conducted 
by  Winslow  and  Miss  Hunnewell,  as  recorded  in  a  statement  issued 
by  Prescott,  in  that  the  percentage  of  1  c.c.  of  samples  examined 
revealing  positive  evidence  of  colon  bacilli  are  much  larger  than 
in  their  investigation.  This  may  be  accounted  for  by  the  fact  that 
it  is  the  writer's  belief  that  the  relative  frequency  of  colon  bacilli  in 
a  given  quantity  of  water  is  largely  dependent  upon  the  amount  of 
dilution  that  the  raw  sewage  or  fecal  material  undergoes.  It  will 
be  noted  that  the  results  at  twelve  and  twenty-two  miles  show  a 
considerable  variance  in  favor  of  colon  bacilli  being  less  frequently 
found  in  the  same  amounts  of  water  at  the  greater  distance.  The 
cause  of  this  decrease  does  not  seem  easy  of  explanation,  for  the 
reason  that  the  natural  influences  which  tend  to  produce  disinte- 


bissell:  bacterial  examination  of  water.  845 

gration  of  organisms  as  worked  out  and  recorded  by  Jordan  do  not 
seem  to  be  present  in  this  clear,  shallow,  rapidly  running  stream, 
having  a  bed  largely  composed  of  rock. 

Agitation  would  not  seem  accountable  for  the  result,  for  the 
reason  that  samples  collected  immediately  above  and  below  Niagara 
Falls  failed  to  reveal  any  difference  in  the  number  of  organisms 
present.  It  would  seem  to  the  writer  that  sunlight  is  the  only  remain- 
ing natural  factor  that  could  possibly  be  considered,  and  the  reduc- 
tion may  be  due  to  this  cause.  The  land  on  either  side  of  the 
Niagara  River  is  subject  to  constant  cultivation,  and,  as  many  of 
these  samples  were  taken  during  and  following  heavy  rainfalls,  it 
would  seem,  if  the  cultivation  of  lands  in  the  near  vicinity  suppUes 
any  great  amount  of  colon  bacilU  to  a  stream  of  this  character,  that 
the  relative  numbers  of  coh  would  have  been  materially  increased 
at  such  times.  As  a  matter  of  fact,  this  was  not  the  investigator's 
experience.  The  number  of  coU  present  in  the  amount  of  water 
was  materially  lessened  following  rainfalls.  This,  of  course,  might 
be  due  to  the  great  dilution  produced  by  the  rainfall.  As  judged 
by  the  investigators,  the  relative  amount  of  colon  supplied,  if  any, 
must  have  been  extremely  small  to  permit  of  the  reductions  noted. 
As  a  recapitulation  of  the  results  of  the  second  division's  work,  the 
following  conclusions  would  seem  justifiable: 

1.  The  presence  of  colon  bacilli  in  the  majority  of  10  c.c.  lots 
of  a  sample  should  be  looked  upon  as  suspicious. 

2.  When  found  in  the  majority  of  5  c.c.  lots  of  a  sample  it  should 
be  looked  upon  as  decidedly  suspicious. 

3.  When  found  in  50  per  cent,  of  1  c.c.  lots  of  a  sample  it  can  be 
considered  as  evidence  of  direct  fecal  pollution. 

4.  That  whereas  cultivated  lands  bordering  on  water  supplies 
may  furnish  suflBcient  quantities  of  colon  bacilli  during  certain 
periods  to  permit  of  their  being  detected  when  large  quantities  of 
water  are  examined,  it  does  not  appear  that  in' the  examination  of 
1  c.c.  amounts  of  samples  that  colon  bacilli  coming  from  this 
source  will  be  present  in  sufficient  numbers  to  permit  of  their 
detection  in  the  majority  of  the  1  c.c.  examinations. 

The  third  division  of  the  work,  the  length  of  life  of  the  colon 
bacillus  in  water  under  natural  environment,  was  conducted  as 
follows : 

Three  wells  were  found,  which,  after  thorough  inspection  of  the 
surrounding  territory  and  careful  bacterial  examination,  did  not 
reveal  colon  bacilli.  There  was  placed  in  each  well  one  quart  of 
excrement,  the  source  of  same  being  as  follows: 

Human  in  Well  A,  cow  in  Well  B,  and  horse  in  Well  C. 

After  ten  days  all  wells  were  examined  and  colon  bacilli  were 
found  in  abundance,  the  exact  number  being  in  the  neighborhood 
of :  Well  A,  500  to  800  per  c.c. ;  Well  B,  over  3000  per  c.c. ;  Well  C, 
over  1000  per  c.c. 
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After  thirty  days  the  number  of  colon  in  Well  A  were  approx- 
imately the  same;  in  Well  B  the  colon  had  greatly  decreased;  in 
Well  C  the  colon  had  decreased  10  per  cent.  After  ninety  days 
the  number  of  colon  bacilli  in  Well  A  had  decreased  over  11  per 
cent. ;  in  Well  B  could  be  found  only  occasionally  in  c.c.  quantities, 
and  in  Well  C  there  was  but  an  average  of  four  colonies  of  colon 
bacilli  to  the  c.c,  counting  four  plates.  It  was  impossible  at  this 
time  to  continue  the  investigation  of  Wells  B  and  C,  but  an  exam- 
ination of  Well  A  one  hundred  and  ninety  days  after  the  introduc- 
tion of  excrement  revealed  five  colonies  of  colon  bacilli  per  c.c, 
averaging  three  lactose  litmus  agar  plate.  From  these  tests  it  would 
seem  that  the  length  of  life  of  colon  bacillus  in  well  water  under 
natural  conditions  varies  with  the  variety.  It  was  impossible  to  con- 
duct an  investigation  relative  to  the  length  of  life  of  colon  bacilli 
in  stream  water.  The  following  recapitulation  of  results  would 
seem  justifiable: 

1.  The  resistance  of  the  colon  bacillus  in  water  is  influenced  by 
the  animal  source  of  the  material. 

2.  That  there  is  a  gradual  decrease  in  the  number  of  organisms 
where  there  is  no  additional  pollution, 

3.  That  colon  bacilli  in  human  excrement  is  capable  of  surviving 
at  least  one  hundred  and  ninety  days  in  well  water. 

The  fourth  division  of  the  work,  that  of  considering  the  degree 
of  frequency  with  which  colon  bacilli  can  be  found  in  water  known 
to  be  polluted  with  sewage,  is  covered  under  the  results  reported 
in  the  work  of  the  second  division. 

The  fifth  division  of  the  work,  the  degree  of  frequency  with  which 
colon  bacilli  can  be  found  in  waters  not  presumably  contaminated 
with  fecal  material,  was  conducted  as  follows: 

The  work  of  this  division  was  mostly  confined  to  the  examination 
of  well  waters,  for  the  reason  that  after  a  most  diligent  search  the 
investigators  were  unable  to  locate  in  the  near  vicinity  to  Buffalo 
a  single  stream,  and  but  one  lake  (Hemlock,  near  Rochester)  from 
which  the  presence  of  sewage  could  be  presumably  eliminated.  The 
source  of  this  lake  is  said  to  be  springs,  and  it  is  not  immediately 
connected  with  any  other  great  body  of  water.  The  great  distance 
of  this  lake  from  the  point  where  the  work  was  conducted  rendered 
it  impossible  to  obtain  any  great  number  of  samples  for  investigation. 
Seven  samples  were  examined,  all  being  collected  upon  the  same 
day,  at  different  locations  in  the  lake,  and,  fortunately,  at  a  time 
following  a  forty-eight-hour  rainfall.  The  land  surrounding  Lake 
Hemlock  for  a  considerable  number  of  feet  is  controlled  by  the  city 
of  Rochester,  and  is  protected  as  a  water-shed  to  this  lake.  The 
remaining  adjacent  lands  are  used  for  farming  purposes. 

After  many  attempts,  using  1  c.c,  3  c.c,  5  c.c,  and  10  c.c.  lots 
from  each  of  the  seven  samples,  it  was  impossible  to  detect  the 
presence  of  colon  bacilli.     The  well-water  tests  included,  on  an 
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average,  four  examinations  of  two  diflFerent  samples  from  thirty-one 
different  wells.  5  c.c.  was  the  amount  selected  in  each  instance. 
None  of  the  examinations  revealed  the  presence  of  colon  bacilli. 

A  recapitulation  of  the  results  of  the  five  divisions  of  the  work 
seems  to  justify  the  following  conclusions: 

1.  That  there  is  a  difference  between  the  bacillus  acidi  lactici  of 
Hoeppe  and  the  colon  bacillus. 

2.  That  presumptive  tests,  although  of  unquestionable  value  as 
primary  procedures,  and  serviceable  for  prolonged  routine  test  of 
a  supply,  where  the  analyst  is  familiar  with  all  conditions  and  can 
ascertain  at  a  glance  any  variable  feature,  must  not  be  relied  upon 
in  arriving  at  a  positive  definite  diagnosis  of  the  colon  bacillus. 

3.  That  the  colon  bacillus  cannot  be  constantly  detected  in  c.c. 
amounts  of  water  from  the  same  source,  although  it  may  be  heavily 
polluted  with  sewage. 

4.  That  the  presence  of  colon  bacilli  in  50  per  cent,  of  c.c. 
amounts  of  water  is  strongly  indicative  of  sewage  pollution. 

5.  That  the  ordinary  cultivation  of  farm  lands,  although  it  may 
be  the  source  of  some  colon  bacilU  to  a  water  supply,  does  not 
seem  to  play  any  great  role  as  such,  and  that  this  source  need  hardly 
be  considered  when  the  majority  of  1  c.c.  samples  reveal  the  organ- 
ism. 

6.  That  agitation  has  Uttle  or  no  destructive  influence  upon  colon 
bacilli  in  water,  and  that  Ught  appears  to  exert  a  destructive  influence. 

7.  That  the  positive  detection  of  the  presence  of  true  colon  bacilh 
in  waters  not  presumably  receiving  sewage  is  rare. 

8.  That  it  is  possible  there  have  been  organisms  mistaken  for 
colon  bacilli,  probably  through  too  great  reliance  upon  presumptive 
tests. 


OBSERVATIONS  UPON  THE  CHROMATIC  VARIATIONS  IN 

THE  PRECIPITATED  AND  SEDBIENTED  CHLORIDES, 

SULPHATES,  AND  PHOSPHATES  OF  URINE.^ 

By  Edward  F.  Wells,  M.D., 

AND 

John  C.  Warbrick,  M.D., 

or  CBICAOO. 

In  making  quantitative  analyses  of  urine  for  chlorides,  sulphates, 
and  phosphates  by  the  volumetric  method,  using  the  centrifuge  for 
the  purpose  of  throwing  down  the  precipitate,  certain  chromatic  vari- 
ations in  the  sediment  have  long  attracted  our  attention.    Although 

»  Read  before  the  Chicago  Medical  Society,  Janxiary  6, 1904. 


848  WELLS,  warbrick:  analysis  of  urine. 

such  variations  in  color  were  particularly  noted  by  one  of  us  in  the 
earliest  days  of  centrifugal  analysis,  yet  no  systematic  record  of 
these  was  made  until  about  eighteen  months  ago,  since  which  time 
an  accurate  notation  covering  this  point  has  been  made  in  every 
urinary  analysis  made  in  our  laboratories.  These  examinations, 
numbering  more  than  2000,  have  been  sufficiently  numerous  to 
warrant  an  analysis  of  the  results  of  our  observations,  and  these 
are  herewith  presented,  in  the  form  of  a  preliminary  report. 

The  urines  analyzed  were  from  healthy  persons,  mainly  beyond 
middle  age,  who  presented  themselves,  as  a  routine,  for  physical 
examination,  and  from  invalids  of  all  ages  and  affected  with  a 
great  variety  of  ailments.  In  the  latter  class  were  included  cases 
of  the  acute  infections,  tuberculosis,  carcinoma,  diabetes,  nephritis, 
anaemias,  circulatory  disturbances,  etc.  Various  foods  and  medica- 
ments were  ingested,  and  these  were  noted.  In  nearly  every  case 
the  twenty-four  hours'  urine  was  employed  and  the  examinations 
were  repeated  daily  or  at  longer  intervals. 

The  analyses  were  made  in  the  ordinary  manner  and  included 
information  upon  the  nature  of  the  specimen,  quantity  in  twenty- 
four  hours,  transparency,  sediment,  color,  reaction,  specific  gravity, 
total  solids,  urea,  chlorides,  phosphates,  sulphates,  albumin,  sugar, 
diazo  reaction,  indican,  bile,  haemoglobin,  casts,  blood  elements, 
epithelium,  crystals,  amorphous  sediment,  etc.  Tlie  chlorides  were 
precipitated  by  a  10  per  cent,  solution  of  nitrate  of  silver,  the  phos- 
phates by  the  alkaline  magnesium  solution  and  the  sulphates  by 
the  standard  acidulated  chloride  of  barium  solution.  For  the 
purpose  of  estimating  the  color  the  sediment  was  compared  with 
a  standard  chromatic  scale. 

The  chlorides  showed  the  greatest  variations  in  color,  and  for 
the  sake  of  brevity  our  remarks  will  be  confined  mainly  to  this 
phase  of  the  subject. 

The  colors  assumed  by  the  chloride  sediment  varied  from  the 
purest  white,  through  innumerable  shades  of  yellow,  orange,  green, 
and  red  to  black,  as  shown  in  the  drawings.  It  is  worthy  of  note 
that  no  two  specimens  were  exactly  alike.  Thus,  if  two  specimens, 
either  of  which  would  be  designated  as  pure  white,  were  compared, 
noticeable  differences  in  shade  could  be  readily  detected. 

The  white  sediments  were  more  numerous  than  any  other.  These 
varied  infinitely  in  shade,  through  pure  white;  white  with  a  more  or 
less  distinct  yellowish  or,  and  oftenest,  a  pinkish  tinge;  white  with  a 
slight  bluish  tinge;  grayish  and  dirty  white.  These  in  turn  ran,  by 
insensible  gradations,  into  the  drabs  and  slates.  The  yellow  sedi- 
ments rose  up  from  the  yellowish-white  and  passed  on  through  the 
various  shades  of  light  yellow,  canary  yellow,  ochre  and  deep  yellow, 
losing  themselves  in  the  oranges,  salmon  colors,  old-gold  and  green 
sediments.  The  reds  began  with  the  most  delicate  shades  of  pink,  pale 
reds,  yellowish  reds,  rose  tints,  wine  colors  to  dark  reds;  light,  dark. 


WELLS,  warbrick:  analysis  of  urine.  849 

yellowish,  and  seal  browns  to  blacks.  In  two  specimens  a  beautiful 
light  lilac-purple  color  was  developed.  In  numerous  instances  the 
colors  were  strikingly  pure  and  beautiful.  If  the  test-tube  were  not 
well  shaken  after  the  addition  of  the  nitrate  of  silver  solution  a 
marbled  or  mottled  appearance  was  hkely  to  be  produced. 

In  some  instances  the  chromatic  bodies  were  soluble  and  imparted 
to  the  supernatant  hquid  a  coloring  more  or  less  nearly  approxi- 
mating that  of  the  sediment — usually  of  a  lighter  shade.  In  others 
the  supernatant  liquid  was  colored  some  shade  other  than  that  of 
the  sediment — e.  g.,  pink  with  a  white  sediment.  In  yet  others  more 
or  less  of  the  coloring  matter  was  abstracted  from  the  urine,  leaving 
it  distinctly  lighter.  In  a  small  proportion  of  cases  the  supernatant 
liquid  was  unchanged  in  color. 

The  variously  colored  chloride  sediments  were  compared  with  the 
color,  reaction,  specific  gravity,  total  soUds,  total  urea,  diazo  reaction, 
indican,  sugar,  albumin,  phosphate,  and  sulphate  sediments  of  the 
urine;  with  exposure  of  the  sediment  to  light;  with  the  medication, 
etc.,  without  observing  any  constancy  of  relation. 

For  example :  Although  the  white  sediments  were  usually  obtained 
from  yellow  urines,  yet  such  sediments  were  also  seen  in  red  and 
even  brown  urines.  The  same  appUed  to  the  yellow  sediments. 
The  pecuUar  and  beautiful  old-gold  sediments  were  found  in  light 
yellow,  yellow,  yellowish-red,  and  red  urines.  The  pale-green,  bright- 
green,  and  dark-green  sediments  were  observed  only  in  yellow  urines. 
OUve  sediments  were  noted  in  variously  colored  urines,  but  were 
almost  uniformly  present  in  those  which  were  bile-stained.  Orange 
sediments  were  found  only  in  red  urines.  Pink,  light-red,  and 
yellowish-red  sediments  were  seen  in  yellow,  amber,  red,  and  brown 
urines.  Rose-tinted  and  wine-colored  sediments  were  noted  in 
yellow,  amber,  and  red  urines.  A  single  lilac  sediment  was  encoun- 
tered in  an  amber  urine.  The  variously  shaded  brown  sediments 
were  usually  observed  in  red  urines,  but  in  a  few  instances  were 
seen  in  yellow  urines.  The  brownish-black  and  black  sediments 
were  usually  met  with  in  light-yellow  and  yellow  urines,  rarely  in 
amber  and  red  urines. 

In  one  notable  case  of  chronic  interstitial  nephritis,  in  which  the 
urine  has  been  habitually  a  very  light  yellow,  the  sediment  was,  for 
several  years,  regularly  dark  brown  or  black.  Recently,  without 
recognizable  cause,  it  has  changed  to  a  dirty  white  or  gray  color. 

In  comparing  the  colors  of  the  chloride  sediment  with  the  specific 
gravity  of  the  urine  it  was  noticeable  that  the  average  specific  gravity 
diminished  as  the  colors  darkened,  but  very  low  and  very  high 
densities  were  observed  in  every  group  of  color  shades.  The 
opposite,  with  Hke  exceptions,  applied  to  the  lighter  shades  of  color 
and  the  moderate  and  higher  ranges  of  specific  gravity.  Similar 
statements  may  be  made  regarding  the  relations  existing  between 
the  urea  and  color  of  the  sediments. 
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The  presence  in  the  urine  of  albumin,  of  sugar,  of  indican,  of  the 
diazo  reaction,  etc.,  were  without  apparent  influence,  and  this  could 
be  said  of  the  medication  observed,  especially  with  reference  to 
salol,  guaiacol,  acetanilid,  salicylic  acid,  morphine,  iron,  mercury, 
iodide  of  potassium,  etc. 

The  bulk  percentage  of  the  chloride  sediment,  which  varied  from 
a  mere  trace  to  50  per  cent.,  appeared  to  have  no  bearing  upon  the 
color.  It  is  true,  however,  that  in  some  groups  of  colors — e.  g.,  the 
wine-colored  sediments,  the  percentages  were  uniformly  low,  while 
in  others,  as  note  the  pink  sediments,  they  were  as  uniformly  high. 

The  color  of  the  chloride  sediment  was  independent  of  the  action 
of  light  upon  the  precipitate,  before  and  after  sedimentation.  When 
exposed  to  light  it  underwent,  upon  the  surface,  the  changes  which 
are  usual  with  solutions  of  nitrate  of  silver  in  the  presence  of  organic 
matters,  but  this  had  no  connection  with  the  phenomena  which  we 
observed. 

The  colors  of  the  phosphate  and  sulphate  sediments  bore  no  close 
relation  to  those  of  the  chlorides.  They  were  usually  some  shade  of 
white  or  fawn  color.  We  might  say  that  the  phosphates  were 
oftenest  of  a  pure  white  color,  or  of  a  delicate  fawn  or  buff  color, 
while  the  sulphates  were  oftener  of  a  dirty  white  or  buff  color.  It 
rarely  occurred  that  these  were  of  any  other  color  where  the  chlorides 
were  white  or  light  in  color.  On  the  other  hand,  the  chloride 
sediment  might  have  shown  any  of  the  darker  colors,  even  black, 
while  the  phosphates  and  sulphates  remained  white  or  light  in  color. 

In  many  instances  these  sediments  appeared  in  a  variety  of  colors 
— e.  g.,  pinks,  light  browns,  yellows,  drabs,  etc.,  rarely  in  the  darker 
colors.  In  some  cases  striking  colorations  were  noted.  In  one 
specimen  the  chlorides  were  black,  the  phosphates  yellow,  and  the 
sulphates  orange.  In  another  the  chlorides  were  seal  brown, 
the  phosphates  orange,  and  the  sulphates  green.  In  yet  another  the 
chlorides  were  dirty  white,  the  phosphates  a  beautiful  pink,  and 
the  sulphates  a  bright,  deep  yellow. 

In  conclusion  we  will  say  that  no  reasonable  explanation  is  offered 
or  known  to  us  for  the  phenomena  observed.  We  have  been  unable, 
as  yet,  to  find  the  key  to  the  situation.  That  these  chromatic  varia- 
tions in  the  sedimented  chlorides,  phosphates,  and  sulphates  depend 
upon  more  or  less  important  vital  processes,  most  probably  in  the 
intestines,  and  of  a  fermentative  or  putrefactive  nature,  we  believe 
to  be  true.  We  are  of  the  opinion,  also,  that  a  clear  understanding 
of  this  subject  would  probably  be  of  diagnostic  importance.  For 
this  reason  we  have  thought  it  best  to  present  our  observations  at 
the  present  time,  with  the  hope  that  by  attracting  attention  to  the 
subject  the  solution  of  the  problem  may  be  expedited. 
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EXPERIMENTAL  STUDIES   ON  THE   ETIOLOGY   OF 
ACUTE  PNEUMONITIS.* 

By  Augustus  Wadswoeth,  M.D., 

ALUUNl     rELLOW     IN     PATHOLOGY;     ASSISTANT     IN     BACTEHIOLOGT     AND     HTOIBNE,    DEPART- 
MENT   OF    PATHOLOOT,    COLLEGE    OF    PBtTSICIANS    AND   SURGEONS,    COLUUBIA 
UNIVEB8ITT,   N.   T, 

Introduction. 

Acute  exudative  inflammation  of  the  lungs  may  develop  as  a 
metastatic  lesion  secondary  to  disease  processes  in  other  parts  of 
the  body,  or  it  may  accompany  acute  interstitial  processes  arising 
usually  from  the  pleura,  or  it  may  arise  as  a  primary  infection  of  the 
lung  forming  patchy  bronchopneumonic  or  diffuse  lobar  lesions. 
The  bacterial  incitants  of  acute  primary  infectious  processes  in  the 
lung  are  now  well  known.  Our  knowledge  of  the  essential  condi- 
tions which  determine  the  extent  and  nature  of  the  disease  processes 
in  the  lung  and  elsewhere,  however,  lacks  the  precision  which  can 
come  only  from  exact  experimental  data.  This  may  be  attained  only 
when  it  is  possible  to  reproduce  at  will  the  various  disease  processes 
in  animals.  With  pneumococcus  pneumonia  this  has  not  heretofore 
been  satisfactorily  accompUshed.  As  a  result  of  a  long  series  of 
experiments,  I  have  finally  determined  a  method  by  which  the 
diffuse  lesions  of  pneumococcus  pneumonia  may  readily  be  incited 
in  the  rabbit.  This  method  it  is  the  purpose  of  this  paper  to  record ; 
but  the  failures  and  successes  of  others  have  in  such  large  measure 
contributed  to  my  final  results  that  they  may  with  advantage  be 
briefly  considered.  The  significance  of  this  previous  work,  how- 
ever, may  not  be  fully  appreciated  without  summing  up  our  knowl- 
edge of  the  distribution  and  disposal  of  bacteria  in  general  in  the 
respiratory  apparatus,  of  the  bacterial  incitants  of  pneumonia,  and 
of  the  paths  of  infection. 

Bacteria  of  the  Normal  Respiratory  Apparatus.  Inspired 
foreign  particles  and  bacteria,  as  shown  by  the  researches  of  Arnold' 
and  many  others,  are  deposited  chiefly  on  the  moist  surfaces  of  the 
upper  respiratory  passages,  although  they  may  occasionally  be  car- 
ried to  the  alveoli  of  the  lung.  For  most  bacteria  the  healthy  mucous 
membrane  is  an  unfavorable  environment,  yet  this  varies  greatly  in 
different  parts  of  the  tract  and  with  different  species  of  bacteria.  In 
the  mouth  and  nares  bacteria  are  being  constantly  deposited  on  the 
mucous  membranes.  As  indicated  by  the  researches  of  Thomson 
and  Hewlett,"*  Wright,'""  Nenninger,'»'  Muller,'**  and  Lascht- 
schenko,'^  some  of  them  disappear  very  rapidly;  others  may  develop 
and  exist  as  harmless  parasites.     These  secretions  thus  contain 

*  Read  in  abstract  before  the  American  AsBociation  of -Pathologists  and  Bacteriologists, 
April,  1908. 
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many  ditferent  species  of  micro-organisms,  among  which  the  bac- 
teria commonly  associated  with  pneumonia — the  pneumococcus, 
streptococcus,  staphylococcus,  and  the  bacillus  of  Friedlander — 
have  often  been  found.  Suffice  it  to  note  that  the  pneumococcus 
was  present  in  a  large  proportion  of  Sternberg's  cases,"^  20  per  cent, 
of  Fraenkel's  cases,"  17  per  cent,  of  Besser's  cases,"  20  per  cent,  of 
Wolf's  cases,^®**  30  per  cent,  of  Bein's  cases,^^  55  per  cent,  of  Miller's 
cases,^^  4  per  cent,  of  Neumann's  normal  cases,^^^  and  in  100  per  cent, 
of  the  forty  tonsils  examined  by  Bezancon  and  Griffon.^"  Netter"^ 
divided  his  cases  into  those  with  and  those  without  a  history  of  pneu- 
monia, and  found  the  pneumococcus  in  four  out  of  five  and  in  one 
out  of  five  cases,  respectively,  and  he  also  claims  to  have  found  the 
organisms  virulent  five,  ten,  or  more  years  after  a  pneumonic  infection. 
Furthermore,  it  is  significant  to  note  that  it  has  been  experimentally 
shown  by  Guarnieri,®"  by  Bordonni-Uffredozzi,^*  by  Grawitz  and 
Steffen,^^  by  Spolverini,""  and  by  Ottolenghi^^*  that  the  pneumococcus 
in  sputum  may  remain  alive  and  virulent  for  two  to  four  months. 

In  the  trachea  bacteria  are  also  deposited  on  the  mucous  mem- 
branes,* but  under  normal  conditions  these  are  comparatively  few 
in  number  and  are  rapidly  disposed  of  by  the  cilia,  and  also  by  the 
action  of  the  mucus,  which,  in  the  researches  of  Wurtz  and  Lemo- 
yez^**  with  sputum,  of  Walthard,^*^  of  Stroganoff,"^  and  of  Mori- 
sani^^  with  the  uterine  secretions,  and  more  recently  of  Arloing^  with 
pure  mucus,  has  shown  marked  bactericidal  qualities. f  Examina 
tion  of  the  human  trachea  at  autopsy,  as  in  the  studies  of  Baum 
garten,^"  Hoffmann,*^  v.  Besser,^'  Ritchie,^^^  Claisse,^*  and  Durck; 
has  revealed  the  presence  of  micro-organisms  in  a  considerable  pro- 
portion of  the  cases,  but  the  trachea  and  lung  at  autopsy,  although  of 
normal  appearance,  may  not  be  considered  to  be  under  normal  con- 
ditions. Normal  conditions,  it  is  evident,  are  more  closely  approxi- 
mated in  the  researches  conducted  on  animals,  as  in  the  studies  of 
Hildebrandt,«»  Klipstein,^"*  Gobell,'*  Rosenthal,^'*  Beco,"  Butter- 
sack,^"  Boni,^  Barthel,'  and  Calamida  and  Bertarelli.^^  In  these 
examinations  of  the  trachea  of  animals,  bacteria  have  not  often 
been  found,  and  the  lower  portions  of  the  trachea  and  the  bronchi 
have  thus  been  considered  to  be  practically  sterile.  J 

*  As  suggested  by  the  researches  of  Slawjanskyi*^  and  of  Kuttneri<"  with  the  injection  of 
foreign  substances,  and  of  Pernici  and  ScagliosU**  with  the  injection  of  bacteria  Into  the 
general  circulation,  the  possibility  of  bacteria  being  carried  to  and  through  the  mucous  mem- 
brane from  the  circulating  blood  may  also  be  considered. 

t  In  the  experiments  of  Grawitz,"  Steffen,  "  i"  and  also  of  Hopkins'^  this  action  of  mucus 
was  not  detected  in  sputum  sterilized  by  heat. 

X  In  the  course  of  my  experiments,  examination  of  the  lower  portion  of  the  trachea  clearly 
indicated  that  in  the  rabbit,  at  least,  this  portion  of  the  respiratory  tract  is  normally  free  from 
micro-organisms;  but  that  contaminations,  attributed  very  largely  to  the  death  agony,  readily 
occur ;  and  that  the  bacteria  of  such  contaminations  may  grow  so  that,  unless  the  animal  be 
exanlined  immediately  after  death,  considerable  numbers  of  bacteria  may  be  found.  Further- 
more, animals  dying  of  disease,  when  compared  with  those  killed,  frequently  showed  the 
presence  of  contaminating  bacteria  in  this  portion  of  the  respiratory  apparatus,  although  the 
entire  tract  was  apparently  normal. 
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In  the  normal  lung  bacteria  do  not,  so  far  as  is  known,  exist  as 
harmless  parasites.  The  researches  of  Prudden  and  Northrup/** 
Tschistovitch/*"  '®^  Grammatschikoff,'^  Silfast/**  and  others  show 
that  pathogenic  as  well  as  non-pathogenic  bacteria  in  the  air  spaces 
degenerate:  some  are  taken  up  by  the  phagocytes  and  carried  into 
the  lymph  channels;  others  are  destroyed  by  the  body  fluids.  By 
these  processes  considerable  numbers  of  bacteria  may  be  disposed 
of  in  a  comparatively  short  time. 

Bacterial  Incitants  of  Pneumonia.  The  infectious  nature  of 
pneumonia  was  first  definitely  established  by  the  researches  of 
Friedlander,'^  Talamon,"®  and  Fraenkel."  The  various  studies  of 
the  pneumonic  lung  at  autopsy  in  long  series  of  cases  by  many  sub- 
sequent observers,  notably,  Weichselbaum,^*'  Wolf,^**  Finkler," 
Prudden  and  Northrup,^**Kreibach,^°^Netter,^^^^  Pearce,"^  Durck,** 
and  Howard,®^  have  served  to  indicate  the  etiological  importance  of 
the  different  bacterial  incitants.  The  pneumococcus  is  now  con- 
sidered as  practically  the  sole  incitant  of  the  diffuse  lobar  lesions. 
Netter  beUeves  the  disease  to  be  specific;  others  concede  a  small 
percentage  of  the  lesions  to  the  bacillus  of  Friedlander.  In  broncho- 
pneumonia the  more  recent  researches  indicate  that  the  pneumo- 
coccus rather  than  the  streptococcus  is  more  frequently  the  incitant, 
yet  in  the  secondary  lesions  following  certain  of  the  exanthemata  the 
streptococcus  is  still  considered  the  more  important. 

Although  the  inflammatory  reactions  induced  by  the  pneumococ- 
cus, streptococcus,  staphylococcus,  and  pneumobacillus  are  some- 
what similar,  they  differ  in  many  respects,  so  that  there  are  certain 
types  of  lesion  more  commonly  associated  with  one  species  than 
with  others.  The  pneumococcus  lesions  are  in  general  more  diffuse, 
oedematous,  fibrinous,  hemorrhagic,  and  less  necrotic  than  those 
induced  by  either  the  streptococcus  or  pneumobacillus.  In  pneumo- 
coccus lesions  gangrene  rarely  develops,  except  as  the  result  of 
secondary  infection;  on  the  other  hand,  the  pneumobacillus  is  not 
infrequently  associated  with  such  a  condition.  The  pneumococcus 
and  streptococcus  are,  on  the  whole,  more  similar  in  their  pathogenic 
effects  than  any  of  the  others;  but  in  the  lung  the  streptococcus 
rarely  if  ever  gives  rise  to  the  lobar  form  of  pneumonia.  The  staphy- 
lococcus processes  are  less  variable,  almost  always  circumscribed, 
rarely  diffuse  or  fibrinous,  as  compared  with  those  of  the  other  three 
species.. 

These  broad  differences,  to  some  extent  dependent  upon  the  viru- 
lence of  the  bacterial  species,  may  be  modified  by  many  conditions, 
such  as  the  age  or  susceptibility  of  the  individual,  and  more  particu- 
larly by  the  susceptibiUty  of  the  race  or  species  of  animal  infected. 
In  respect  to  infection  with  the  pneumococcus,  Behring  and 
Nissen,"  Fraenkel,"  Gamaleia,"  Kruse  and  Pansini,**  and  many 
others  have  determined  that  mice  and  rabbits  are  the  most  suscept- 
ible; guinea-pigs,  rats,  squirrels,  cats,  dogs,  sheep,  horses,  and  man 
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are  in  varying  degrees  less  susceptible;  and  fowls  more  or  less 
immune. 

Paths  of  Infection  in  Pneumonia.  Infection  through  the  air- 
passages  is  undoubtedly  the  rule  in  bronchopneumonia;  but  certain 
secondary  pneumonias  arising  by  hsematogenous  infection  may  so 
closely  simulate  bronchopneumonia  that  the  rule  must  either  be 
excepted  for  these  cases  or  they  must  be  classified  with  the  metas- 
tatic pneumonias.  Most  observers  believe  that  lobar  pneumonia 
also  develops  from  an  infection  through  the  air-passages;  but  regard- 
ing the  universahty  of  this  there  is  some  question,  doubtless  arising 
from  the  unsatisfactory  results  that  have  attended  tracheal  inocula- 
tions in  animals  and  other  similar  experimental  attempts  to  induce 
the  lobar  lesion.  Two  other  paths  of  infection,  the  haematogenous 
and  the  lymphatic,  have  therefore  been  considered  by  some  theoret- 
ically possible.  As  supporting  haematogenous  infection,  the  results 
of  the  blood  examinations  of  pneumonia  patients  have  been  cited. 
Careful  scrutiny  of  these,  however,*  reveals  the  fact  that  while  bac- 
teriaemia  develops  early  as  well  as  late  in  the  disease,  there  is  no 
indication  that  this  is  other  than  secondary  to  the  local  lesion.  The 
occurrence  of  pneumonia  in  the  fcetus  offers  the  clearest  example  of 
haematogenous  infection.  Cases  of  such  infection  have  been  reported 
by  Strachan,"*  Marchand,"'  Thorner,"'  Netter,^'*  Viti,'''  Czmets- 
cha,"  and  Delestre.*^  These  reports,  however,  are  in  many  respects 
inadequate;  in  some  histological  examinations  of  the  lesions  were 
not  made,  in  others  infection  by  the  air-passages  after  birth  could 
not  be  excluded.  They,  therefore,  fail  to  establish  the  occurrence 
of  lobar  pneumonia  from  placental  infection.  Experimental  support 
of  haematogenous  infection  in  lobar  pneumonia  is  certainly  very 
meagre,  uncori'oborated,  and  relatively  insignificant.  Finally,  suf- 
fice it  to  note  that,  clinically  as  well  as  experimentally,  pneumonic 
lesions  of  the  lobar  type  are  uncommon  in  races  or  individuals  very 
susceptible  to  systemic  pneumococcus  infection  and  more  common 
in  resistant  individuals  or  species  in  which  systemic  infections  are 
less  usual. 

There  are  few  facts  to  support  a  theory  of  lymphatic  infection. 
Grober's''*  interesting  work  on  the  tonsil  and  its  lymphatic  connec- 
tions is  extremely  significant  as  applied  to  tuberculous  and  pleural 
infections,  but  the  plague  bacillus  is  the  only  species  which  is  defi- 
nitely known  to  reach  the  lung  through  the  cervical  lymphatics  and 
give  rise  to  an  acute  exudative  pneumonitis.  These  plague  pneu- 
monias, however,  are  of  a  peculiar  metastatic  lymphatic  type,  quite 
different  from  the  lobar  lesions. 

In  view  of  these  facts  and  in  the  absence  of  reliable  positive  data, 

*  Witness,  for  example,  the  studies  of  Guamieri,8«  Fraenkel,«'  Banti,«  Belfe.nti,i6  Sittmann,i«« 
Sello.i"  James  and  Tuttle,*  Prochaska,i«  White,"^  Baduel,'  Pane,i»  and  Wandel,i^»  many  of 
which,  and  others  not  cited,  have  been  reviewed  recently  by  Ewing.«o 
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the  possibility  of  lobar  pneumonia  arising  by  haematogenous  or 
lymphatic  infection  must  be  considered  as  not  yet  established,* 

Previous  Researches  on  Experimental  Pneumonia. 

The  earUest  attempts  to  induce  pneumonia  in  animals,  which  were 
made  when  the  disease  was  attributed  to  exposure  or  fatigue  and  be- 
fore its  infectious  nature  was  detenniued,  are  now  chiefly  of  historic 
interest.  The  first  significant  experiments  comprised  the  inoculation 
of  animals  with  the  exudates  and  autopsy  material  from  pneumonia 
cases.  After  the  infectious  nature  of  the  disease  had  thus  been  estab- 
lished and  the  several  bacteria  concerned  isolated  and  differentiated, 
greater  scope  and  precision  of  experimentation  became  possible, 
pure  cultures  replaced  the  exudates,  etc.;  or  if  the  exudates  were 
used  the  bacteria  contained  in  the  exudates  were  p^e^'iously  deter- 
mined, and  special  methods  of  inoculation  were  adopted.  At  first 
the  lungs  were  inoculated  through  the  chest-wall,  then  this  rather 
crude  method  was  discarded  and  the  animals  were  forced  by  various 
contrivances  to  inhale  the  infectious  material.  Finally,  tracheal 
injections  of  the  infectious  material  were  used.  Although  infection 
of  the  normal  lung  of  various  animal  species  were  not  infrequently 
secured  by  certain  of  these  methods,  typical  diffuse  pneumonic 
lesions  rarely  developed.  Attention  was  therefore  directed  to  the 
animal  and  attempts  were  made  through  injury  to  render  the  lung 
more  susceptible  to  infection.  The  results  of  these  experiments  as  re- 
gards the  development  of  circumscribed  bronchopneumonic  types 
of  lesions  were  more  satisfactory  and  uniform;  but  as  regards  the 
development  of  diffuse  lobar  types  of  lesion  were  uncertain  and  far 
from  satisfactory. 

The  experiments  of  former  observers  may,  therefore,  be  di^^ded 
into  two  main  classes:  those  on  normal  and  those  on  artificially  pre- 
disp)osed  animals. 

Previous  Attempts  to  Induce  Pneumonia  by  Infection  of 
TBE  Uninjured  or  Normal  Lung.  Intravenous,  sttbcutaneotis, 
intraocular  inoculations — in  short,  all  methods  gi^^ng  rise  to  a  pri- 
mary general  infection,  whether  practised  in  the  ordinary  laboratory 
routine  or  in  the  hope  of  securing  pneumonic  lesions — have,  with  a 
few  uncorroborated  exceptions,t  uniformly  failed  to  give  rise  to  the 

*  This,  however,  does  not  exclade  the  possibility  of  a  metastntic  pneumonia,  as  has  been 
exceptionally  noted,  simulating  the  difibse  lobar  processes.  In  fact,  between  the  more  typical 
processes  of  all  forms  of  acute  exudative  pneumonitis  intermediate  lesions  occor  which  histo- 
logically are  distinguished  with  difficulty. 

t  Schttluio  reports  pneumonic  lesions  in  eight  out  of  fourteen  rabbits  inoculated  intra- 
venously with  pneumococci.  Apparently  the  collapsed  lungs  were  examined,  and  certainly 
the  lesions  found  were  inaccurately  described  as  typically  exudative.  KUpstein'o*  reports  one 
instance  of  a  diff\ise  pneumonia  being  found  after  subcutaneous  inoculation  with  a  colon 
bacillus,  and  Fraenkel^  noted  the  exceptional  development  of  pneumonic  lesions  after  sab- 
cutaneous  inoculation  of  the  thorax  with  the  pneumoooccus.     An  early  observer,  Klebs,!*" 
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definite  lesions  of  either  bronchopneumonia  or  lobar  pneumonia. 
Intraperitoneal  inoculation  has  similarly  failed,  the  few  exceptional 
lesions  being  of  the  pleuropneumonic  type. 

With  intrathoracic  inoculation  the  needle  may  or  may  not  pene- 
trate the  lung;  if  the  lung  tissues  are  entered  a  local  injury,  with  more 
or  less  hemorrhagic  extravasation,  results;  if  not,  the  pleural  cavity 
only  is  inoculated  and  the  infection  of  the  lung  is  secondary,  thus 
pleuropneumonia  is  incited.  By  intrathoracic  inoculation  of  pneu- 
mococci,Talamon,"^*  in  eight  out  of  twenty  rabbits,  Weichselbaum*®" 
rarely,  Gamaleia,"  in  dogs  and  sheep  always,  obtained  pneumonic 
lesions,  some  of  which  were  described  as  diffuse  and  lobar  in  type. 
With  the  pneumobacillus,  Friedlander,'^!  in  thirty-two  mice  and  in 
one  out  of  four  dogs,  Weichselbaum,^*"  occasionally  in  mice  and 
rabbits,  obtained  pneumonic  lesions.  In  other  similar  experiments 
of  these  and  many  other  observers,  notably  Kruse  and  Pansini,^"* 
Fraenkel,"  Salvioli,'"  ''^  Foa  and  Rattone,««  Klein,"^  Sternberg,"^' 
v.  Besser,^'  and  Silfast,^®^  with  pneumococci,  streptococci,  staphy- 
lococci, and  the  pneumobacillus,  conducted  on  mice,  rabbits,  guinea- 
pigs,  dogs,  and  horses,  the  inoculation  failed  to  give  rise  to  pneu- 
monic lesions,  although  in  the  very  susceptible  animals  a  general 
systemic  infection  often  ensued. 

The  inhalation  of  infectious  material  has  been  used  chiefly  as  a 
test  of  the  permeability  of  the  normal  lung  to  bacteria;  but  owing 
very  largely  to  changes  occurring  in  the  virulence  of  the  bacteria  as 
a  result  of  cultivation  or  the  drying  and  pulverizing,  and  to  the  uncer- 
tainty as  to  how  much  if  any  of  the  infectious  material  ever  reaches 
the  air  spaces,  inhalation  has  proved  a  most  uncertain  method  of 
infecting  the  lung.  Pneumonic  lesions  usually  circumscribed  have, 
nevertheless,  in  exceptional  instances,  been  noted,  as  in  the  researches 
of  Buchner,  Merkel,  and  Endelen,"  ^*  Eppinger,^^  and  Grammat- 
schikoff,^*  with  anthrax;  of  Friedlander,^^  Emmerich," J  and  Ches- 
ter,'°  with  the  pneumobacillus;  and  of  Silfast,^*^  with  streptococci. 
Weichselbaum""  failed  to  secure  pneumonic  lesions  in  his  experi- 
ments with  inhalation.  The  inhalation  of  the  plague  bacillus,  as 
in  the  experiments  of  Batzaroff"  and  others,  doubtless  owing  to 
the  extreme  virulence  of  this  organism  and  the  susceptibility  of  the 
animals  used,  has  been  remarkably  successful  in  giving  rise  to  the 
different  types  of  plague  pneumonia. 

reports  the  development  of  pneumonic  lesions  after  Intraocular  inoculations  with  exudates 
which  were  not  obtained  in  Veraguth's'ss  similar  experiments.  In  the  course  of  my  experi- 
ments, I  have  occasionally  found  at  autopsy  extensive  consolidations  of  the  lung,  in  which  no 
bacteria  or  bacteria  other  than  those  inoculated  were  present,  and  which  could  only  be  at- 
tributed to  chance  or  an  intercurrent  infection.  A.  similar  undetected  Infection  may  account 
for  some  of  these  unusual  findings,  especially  In  the  early  researches. 

•  Ex.udates  were  used  for  inoculation. 

t  Identity  of  cultures  used  Is  somewhat  doubtful. 

X  Emmerich^s «  claims  to  have  invariably  secured  typical  difftise  lesions  In  animals  which 
had  inhaled  virulent  pneumococci.  His  observations  have  never  been  corroborated  ;  in  fact, 
such  inhalations  have  usually  proved  harmless. 
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By  tracheal  injection  of  the  infectious  material  greater  precision 
was  given  to  the  experiments  and  more  definite  resuhs  were  thereby 
attained:  but  the  virulence  of  the  different  bacteria  in  these  experi- 
ments, as  in  those  with  inhalation,  was  a  most  important  and 
variable  factor.  With  pneumococci  introduced  in  this  way,  Fraen- 
kel"*  rarely,  Salvioli^**  in  one  rabbit  and  in  two  of  four  guinea-pigs, 
Kruse  and  Pansini^"*  in  possibly  one  of  twenty-eight  dogs,  Tschisto- 
vitch^"  in  seven  of  nineteen  cats,  and  exceptionally  in  rabbits, 
obtained  diffuse  pneumonic  lesions.  Similar  experiments  of  these 
and  other  observers,  notably,  Gamaleia,"  Klein,^**^  Guarnieri,^ 
Grijaaini  and  Cambria,™  Talamon,""  Lipari,"^  Welch,''*^  Arus- 
tamow,*  Miiller,^^  Aufrecht,^  Durck,**  Coco  and  Drago,^"  and  Camot 
and  Fournier,^  with  pneumococci,  conducted  on  rabbits,  guinea- 
pigs,  cats,  dogs,  and  sheep,  failed  to  give  rise  to  typical  lesions,  the 
inoculation  proving  either  harmless  or,  as  in  very  susceptible  animals, 
giving  rise  to  systemic  infection,  usually  without,  but  in  some  in- 
stances, with  small  circumscribed  lung  lesions. 

Patchy  or  circumscribed  lesions  have  been  occasionally  induced 
by  the  tracheal  injection  of  other  bacteria,  as  in  the  experiments  of 
Prudden  and  Northrup,^**  Orloff,^"  Fleck,'^  Laehr,^"*  Durck,*"  Sil- 
f  ast,^^  and  Beco,^'  with  streptococci  and  staphylococci ;  of  Lepine  and 
Lyomet"^  with  the  typhoid  bacillus;  of  Gamaleia^^  and  of  Tschisto- 
vitcy^  with  the  chicken  cholera  bacillus;  and  of  Tschistovitch^*" 
with  the  bacillus  of  rouget  du  pore.  Diffuse  lesions  following  endo- 
tracheal inoculations  have  been  reported  by  Gamaleia"  with  the 
bacilli  of  anthrax  and  chicken  cholera,  and  by  Bosc  and  Galavielle" 
with  the  micrococcus  tetragenus.  Finally,  the  various  forms  of 
plague  pneumonia  have  been  frequently  induced  by  this  method  of 
inoculation.  These  are  often  hemorrhagic,  usually  bronchopneu- 
monic,  sometimes  confluent  and  diffuse. 

Experiments  on  the  normal  animal  having  given  unsatisfactory 
results,  attempts  were  made  to  render  the  lung  more  susceptible 
to  infection  by  means  of  predisposants,  which  may  be  considered 
as  acting  chiefly  upon  the  lung  locally  or  upon  the  system  at  large. 
Many  conditions,  such  as  the  inspiration  of  irritating  substances, 
exposure  to  cold,  trauma,  fatigue,  and  disease,  have  long  been 
recognized  clinically  as  favoring  the  development  of  pneumonia  in 
man.  These  and  other  conditions  used  as  experimental  substitutes 
for  them  have  been  extensively  studied  as  to  their  effect  per  se  on 
the  animal  and  when  combined  with  inoculation. 

Previous  Attempts  to  Induce  Pneumonia  in  the  Locally 
Predisposed  Animal.  The  early  researches  of  Heidenhain," 
Arnold,'  and  Massalongo,"'  and  the  more  recent  work  of  Klipstein**" 
and  Beco,"  in  which  the  lungs  of  animals  were  exposed  by  inhala- 
tion or  injection  to  various  noxious'substances  in  gaseous,  liquid,  or 

*  More  oAea  with  attenuated  than  with  virulent  cultures.** 
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solid  state,  suflSce  to  show  that  a  series  of  changes  largely  desquama- 
tive, but  often  exudative,  are  effected  in  the  tissues  of  the  lung  by 
these  irritants.*  That  the  changes  thus  induced  in  the  lung  tissue 
favor  infection  and  the  formation  of  lesions  is  well  shown  by  the 
numerous  experiments  in  which  the  injured  lung  has  been  directly 
inoculated  through  the  trachea  or  the  predisposed  animal  has  been 
forced  to  inhale  the  infectious  material.  Such  are  the  experiments 
of  Buchner,  Merkel  and  Enderlen,^®  and  Muskatbluth^^^  with 
anthrax;  and  of  Prudden  and  Northrup,"*  Silfast,^*^  and  Beco^^  with 
streptococci  and  staphylococci;  but  the  lesions  in  these  experiments 
were  usually  circumscribed  and  bronchopneumonic  in  type.  Typical 
diffuse  lesions,  however,  Gamaleia'^  claims  were  always  obtained 
when  the  injured  lungs  of  resistant  animals,  such  as  the  dog  and 
sheep,  were  inoculated  through  the  trachea  with  virulent  pneu- 
mococci ;  in  the  normal  lungs  of  these  resistant  animals  the  inocula- 
tion proved  harmless,  in  the  more  susceptible  animals  this  injury 
merely  favored  the  development  of  fatal  bacteriaemia  without  lung 
lesions. 

As  a  result  of  trauma  the  lung  tissues  may  be  injured  and  thus  pre- 
disposed to  infection.  If  the  integrity  of  the  thorax  is  destroyed  and 
the  lung  thereby  exposed  to  external  contamination,  a  wound  infec- 
tion accompanied  by  various  disease  processes  of  the  lung,  as  well  as 
of  other  tissues,  may  develop.  If,  on  the  other  hand,  the  thorax 
remains  intact,  the  trauma,  acting  purely  as  a  predisposant,  may 
give  rise  to  changes  in  the  lung,  such  as  have  been  noted  experi- 
mentally by  Reineboth"^  "^  and  others,t  which  may  favor  the 
development  of  infectious  material  carried  to  the  lung  by  the  usual 
channels.  In  experimental  pneumonia  trauma  is  obviously  a  con- 
stant and  possibly  a  determining  factor. 

Exposure  to  cold,  long  considered  an  all-important  factor  in  the 
development  of  pneumonia,  is  now  classed  with  trauma  as  a  pre- 
disposant,! which,  only  in  certain  cases,  may  be  a  determining 
factor.  §  Experimentally  the  effect  of  exposure  to  cold  has  been 
extensively  studied.  The  changes  brought  about  in  the  animal 
tissues  have  been  attributed  to  the  retention  of  deleterious  products 

*  Extensive  lesions  closely  resembling  those  of  acute  exudative  pneumonitis  have  been 
secured  by  such  treatment  without  bacterial  agency,  but  this  is  exceptional  and  the  reports 
are  confined  to  a  few  of  the  earlier  observers. 

t  Traumatic  pneumonia  has  also  been  extensively  studied  by  Litten,"*  Meunier,'*'  Reynaud.iw 
Souques.i's  Gauthier,"  and  Schild.i«i 

t  Witness,  for  example,  the  table  compiled  by  Comby :« 

Bouilland  attributed  to  cold 75  per  cent. 

Grisolle  "  "  20 

Ziemssen  "  " 9 

Jurgenson        "      .      "  4 

Griesinger        "  "  2 

Massalongo      "  . "  0 

§  Ruhemann,'»5  however,  considers  the  exposure  to  cold  the  exciting  factor,  and  the  presence 
of  the  bacteria  the  predisposing  factor  in  the  etiology  of  pneumonia. 
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of  the  body  metabolism  from  diminished  excretion  (Eisenmann^), 
to  reflex  nervous  action  (Heymann^),  and  to  the  direct  action  of 
the  cold  on  the  tissues  (RosenthaP").  These  are  very  largely 
dependent  upon  the  nature  and  extent  of  the  exposure,  upon  the 
animal  species  used,  and  as  shown  by  the  researches  of  Nasaroff,"* 
Durig,"  and  Lode,"^  upon  the  nutritive  condition  of  the  individual 
exposed.  As  a  result  of  exposure  the  body  temperature  may  be 
greatly  influenced,  as  in  the  experiments  of  Eve,^'  who  found  that 
the  experimental  extremes  compatible  with  recovery  approximate 
those  cUnically  observed  in  man,  viz.,  45°  C.  (113°  F.)  and  25  C. 
(77°  F.).  The  marked  fluctuations  in  blood  pressure  following 
exposure  to  either  heat  or  cold,  as  in  the  experiments  of  HeggUn,® 
Grawitz,'*  Hermann,^^  Hadl,**  and  others,  may  give  rise  to  hyper- 
semia,  congestion,  transudation,  or  even  hemorrhage.  Marked 
anaemia,*  with  reduction  of  both  cells  and  haemoglobin  and  with 
haemoglobinuria,  may  develop,  as  in  the  studies  of  Chvostek," 
ErhUch,**  Grawitz,^'  Ebstein,"'  Fischl,**  and  Rheinboth  and  Kohl- 
hardt."*  Other  cells  of  the  body  may  undergo  parenchymatous 
degeneration,  as  was  noted  by  Lassar^"  and  many  others  since  his 
time.  That  these  changes  in  the  tissues  resulting  from  exposure 
to  cold  predispose  to  many  infections  has  been  established  by  a 
great  variety  of  researches,  notably  the  early  observers,  Pasteur,"" 
Wagner,^*  Ernst,^  and  Sawtschenko  "°  and  the  more  recent  writers, 
Chelmonski,^  Lode,"*  Dieudonne,"^  Silfast,^'^  Sanarelli,^'»  Kiss- 
kalt,»»  and  Reineboth  and  Kohlhardt."* 

Owdng  to  the  anatomical  structure  of  the  lung  these  circulatory 
disturbances  and  the  changes  dependent  upon  them  are  especially 
well  marked  in  this  organ.  Thus,  in  exposed  animals,  extensive 
lesions  of  the  lungs  were  noted  as  early  as  1862  by  Walther,*^"  and 
in  1870  by  Wertheim,^"  and  also  recently  by  Durck.*^  The  devel- 
opment of  pneumonic  infection  in  animals  exposed  to  cold  has  been 
studied  by  means  of  the  tracheal  injection  or  the  inhalation  of  infec- 
tious material,  as  in  the  experiments  of  Lode"*  and  of  Platania,'" 
with  the  pneumobacillus  and  staphylococcus;  of  Silfast,***  with 
streptococci;  of  Beco,"  with  staphylococci;  of  Carri^re,**  with 
attenuated  pneumococci;  and  of  Lipari,"^  with  virulent  pneumo- 
cocci.  In  these  experiments  infection  developed,  and  lesions, 
usually  circumscribed  or  bronchopneunionic,  were  obtained  more 
frequently  than  in  normal  animals.  Lipari"^  alone  reports  definite 
results.  Diffuse  lobar  pneumonia  was  obtained  in  all  the  exposed, 
but  in  none  of  the  normal,  rabbits  of  his  experiments. 

Circulator}/  changes,  whether  purely  reflex  and  evanescent  or 
associated  with  definite  lesions  and  damage  to  the  tissues,  have  been 
considered  determining  factors  of  local  predisposition  in  the  lung 

*  The  stimulating  effect  of  mild  exposure  to  cold  has  long  been  recognized,  and  the  blood  as 
^  ell  as  other  tissues  may  be  greatly  benefited  by  such  exposure,  as  in  the  studies  of  t.  Breiten- 
•oin.i«  Thayer,'"  Winternitz,'»  and  of  Speck.'«» 
VOL.  127,  NO.  5. -MAY,  1904.  56 
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as  in  other  organs  and  tissues.  Attempts  to  demonstrate  this  experi- 
mentally have  not  been  satisfactory:  thus,  Buchner^^  concluded  that 
arterial  hypera^mia  was  salutary  ;Kisskalt/^'"' that  arterial  hypersemia 
favored  infection,  but  that  stasis  hypersemia,  as  in  tuberculosis, 
may  act  differently;  Frenkel,^"  that  sensory  paralysis  increased 
the  susceptibility,  while  vasomotor  paralysis  increased  the  im- 
munity, but  neither  had  any  effect  in  determining  the  general  infec- 
tion. Other  observers,  notably,  Hermann,^  Kasparek,*'^  Meltzer,'^" 
Nekam,^^"  Charrin  and  Ruffer,^^  and  Roger ,^^^  have  obtained  results 
which  suggested  that  innervation  of  a  part  favored  the  development 
of  infection.  These  uncertain  results  are  obviously  to  be  attributed 
to  many  variable  and  indeterminate  conditions,  relating  chiefly  to 
the  susceptibility  of  the  animal,  on  the  one  hand,  and  to  the  nature 
and  virulence  of  the  bacteria  on  the  other.* 

The  normal  lung,  however,  as  compared  with  the  other  tissues 
and  fluids  of  the  body,  is  such  an  unfavorable  environment  for  bac- 
terial growth  that  a  hypersemia,  with  transudation  by  creating  a 
more  favorable  soil,  may  be  theoretically  considered  to  favor  infec- 
tion in  this  organ.  For  experimental  support  of  this,  suffice  it  to 
refer  to  the  above-noted  predisposing  action  of  irritation  and  trauma 
and  of  exposure  to  cold,  the  effects  of  which  in  the  lung  are  largely 
due  to  circulatory  changes. 

The  so-called  vagus  pneumonias  have  been  studied  by  many  of 
the  early  investigators,  by  Schou,^^^  and  recently  by  Miiller^^^  and  by 
Esser.^**  Section  of  the  vagus  nerve,  on  one  or  both  sides,  has  been 
frequently  followed  by  the  development  of  pneumonia,  which  has 
usually  been  of  the  patchy,  bronchopneumonic  type,  though  occa- 
sionally diffuse.  The  paralysis  of  the  larynx,  which  facilitates  infec- 
tion of  the  lung  by  bacteria  contained  in  the  secretions  of  the  upper 
respiratory  passages  and  the  circulatory  changes  set  up  in  the  lung, 
are  the  main  factors  in  these  experimental  pneumonias.  The  results 
of  these  experiments  prove  that  the  method  is  uncertain,  and,  as 
compared  with  the  direct  inoculation  of  the  lung  with  pure  cultures 
of  accurately  determined  bacterial  species,  such  procedures  are 
obviously  crude. 

Clinically,  'previous  disease  processes,  especially  those  of  the 
respiratory  apparatus,  are  said  to  precede  the  development  of  pneu- 
monia, and  experience  has  shown  that  such  inflammatory  processes 
not  only  impair  the  protective  resources  of  the  parts,  but  afford 
favorable  conditions  for  an  increase  of  virulence  in  the  bacteria 
present  in  the  secretions.  In  Esser's"  experiments  the  permanent 
changes  left  by  healed  inflammatory  processes  also  favored  the 
development  of  infection,  and  Aufrecht*  cites  statistics  to  show  that 
the  primary  pneumonia  predisposes  to  subsequent  pneumonic  infec- 

*  If  the  circulating  blood  is  a  favorable  environment  for  the  growth  of  the  bacteria,  a  hyper- 
aernia  obviously  favors  infection  ;  if  unfavorable,  retards  infection.  The  experiments  in  this 
Weld  have  thus  as  yet  added  but  little  to  our  general  theoretical  knowledge. 
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tions.  The  predisposition  effected  by  disease  processes  in  other  parts 
of  the  body,  except  possibly  the  heart,  is  obviously  the  result  of  an 
increased  general  susceptibility  of  the  individual. 

Previous  Attempts  to  Induce  Pneumonia  in  the  Systemi- 
CALLY  Predisposed  Animal.  Many  conditions  influencing  the  sys- 
tem at  large  are  well-known  predisposants  to  infection.  Some  of  these 
are  clinically  known  to  favor  the  development  of  pneumonia,  and 
certain  of  the  substances  or  conditions  used  as  local  predisposants  un- 
doubtedly act  to  some  extent  on  the  general  system.  Special  methods 
of  securing  a  systemic  predisposition,  however,  have  not  been  used 
in  the  experimental  study  of  the  etiology  of  pneumonia,  except  in- 
directly by  Kaminer,^  in  his  work  on  fibrin  formation  in  the  lung. 
Kaminer  obtained  pathological  changes  in  the  lungs  of  rabbits 
poisoned  by  phenylhydrazin  in  small  repeated  subcutaneous  doses. 
In  one  animal  a  diffuse  fibrinous  lesion  was  found  in  the  lung  at 
autopsy.     Bacterial  examination  failed  to  reveal  micro-organisms. 

Summary  of  the  Results  of  Previous  Researches  on  Ex- 
perimental PNEUMO^^A.  General  systemic  infection  of  the  animal 
by  intravenous  or  by  subcutaneous  inoculation,  whether  practised 
on  the  normal  or  on  the  predisposed  animal,  has  uniformly  failed 
to  give  rise  to  pneumonic  processes.  Local  infection  of  the  lung 
from  the  inhalation  of  infectious  material  or  by  inoculation  with 
virulent  bacteria  through  the  chest-wall,  or,  preferably,  through  the 
trachea,  has,  in  some  instances,  been  followed  by  the  development 
of  pneumonia.  Practically  all  the  various  forms  of  primary  acute 
exudative  pneumonitis  have  thus  been  occasionally  induced  in  pre- 
disposed and  even  in  normal  animals  by  many  different  kinds  of 
bacteria.  Of  the  different  forms  of  pneumonia  the  bronchopneu- 
monic  or  patchy  has  been  most  commonly  incited;  the  typical 
diffuse  lobar  lesions  have  been  secured  with  great  difficulty  and 
exceptionally. 

It  is  evident  and  was  early  recognized  that  the  nature  and  viru- 
lence of  the  bacteria  inoculated  were  extremely  important  factors 
in  each  experiment;  but  it  does  not  alone  suflSce  to  secure  infection 
of  the  lung  by  means  of  highly  virulent  cultures,  for  this  may,  and 
does,  as  a  rule,  in  susceptible  animals,  lead  to  a  general  fatal  bac- 
teriaeraa,  which  in  nowise  contributes  to  the  development  of  local 
processes.  A  precise  experimental  control  of  subtle  relationships 
between  the  virulence  of  the  micro-organism,  on  the  one  hand,  and 
the  susceptibility  of  the  animal,  on  the  other,  should  therefore  be 
sought.  The  virulence  of  the  micro-organisms  may  be,  and  has 
been  in  many  previous  experiments,  controlled  by  passing  the  cul- 
tures through  animals  of  the  species  to  be  experimented  upon.  The 
susceptibility  of  the  animal,  however,  has  not  been  so  definitely  kept 
in  hand.  The  various  grades  or  conditions  of  susceptibility  were  not 
accurately  determined  and  cannot  be  precisely  compared,  however 
suggestive  in  theory  they  may  be. 
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The  Writer's  Researches  on  Experimental  Pneumonia. 

My  studies  were  undertaken  with  a  yiew  of  determining  accurately 
the  effect  of  increasing  or  diminishing  the  virulence  of  the  incitant 
upon  the  development  of  pneumonic  infection  in  normal  animals 
and  in  animals  whose  susceptibility,  local  and  systemic,  was  defi- 
nitely increased.  By  using  one  micro-organism,  the  pneumococcus, 
and  carefully  controlUng  its  virulence,  and  one  animal  species,  the 
rabbit,  whose  susceptibiHty  to  pneumococcus  infection  was  well 
known,  it  was  hoped  that  comparison  of  the  results  obtained  in  a 
series  of  systematic  researches  would  lead  to  more  precise  methods, 
and  thus  to  more  uniform  and  certain  results. 

Technique.  The  media  used  for  growing  the  pneumococci  were 
made  from  meat  infusion  and  were  brought  to  a  final  reaction  of 
less  than  1  per  cent,  acid,*  phenolphthalein  being  the  indicator. 
Although  glucose  proved  a  valuable  addition  to  the  media,  it  was 
rarely  used,  as  these  cultures  were  very  short-lived,  probably  on 
account  of  the  acid  developed.  Ascites  fluid  was,  in  some  instances, 
added  to  the  broth.  In  tubes  of  pleuritic  fluid,  heated  until  semi- 
solid, although  still  transparent,  the  pneumococcus  stock  cultures 
were  kept  at  a  temperature  of  about  10°  in  an  accessible  form,  alive 
and  virulent  for  several  (eight  or  more)  months.  By  this  means  the 
changes  in  the  biological  state  of  the  micro-organism  that  usually 
attend  repeated  transfers  were  largely  eliminated.  It  was,  therefore, 
possible  to  work  with  the  same  unmodified  races  of  pneumococci  in 
all  the  experiments. t 

Two  races  of  pneumococci  were  used,  one  of  low,  the  other  of  high 
virulence  for  rabbits.  The  first  (A)  was  isolated  from  a  fatal  case 
of  lobar  pneumonia.  The  virulence  of  this  organism  may  be 
approximately  suggested  by  the  fact  that  intravenously  inoculated, 
1  c.c.  of  a  twenty-four-hour  broth  culture  proved  fatal;  injected 
through  the  trachea  this  dose  was  harmless;  subcutaneously  inocu- 
lated, 0.5  c.c.  of  a  twenty-four-hour  broth  culture  induced  an  abscess 
at  site  of  inoculation  in  two  rabbits,  and  fatal  septicaemia  in  two 
others  inoculated  from  the  same  culture  tube.  The  second  (B)  was 
obtained,  through  the  kindness  of  Dr.  Alexander  Lambert,  from 
the  laboratory  of  the  New  York  Health  Department,  where,  by 
repeated  serial  inoculation  in  rabbits,  it  had  been  brought  to  a  high 
virulence,  0.00001  c.c.  of  a  twenty-four-hour  serum  broth  culture 
at  one  time  proving  fatal  to  the  average  rabbit.  This  culture  had, 
however,  lost  some  of  its  virulence,  for  I  found  that  although  0.1  c.c. 
of  a  twenty-four-hour  broth  culture  intravenously  inoculated  excited 
severe  reactions  in  rabbits,  these  were  not  always  fatal.    Owing  to 

•  A  reaction  of  0.5  per  cent,  acid,  which  Dr.  T.  C.  Janeway  in  some  unpublished  experiments 
has  found  to  be  an  optimum,  was  in  most  instances  used. 

t  For  a  more  complete  account  of  this  method  and  media,  see  the  Proceedings  of  the  New 
York  Pathological  Society,  April,  1903. 
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the  previous  adaptation  of  this  race  to  rabbits,  the  potential  strength 
of  the  culture  was  perhaps  greater  than  was  represented  by  my 
figures. 

The  inoculations  were  made  with  a  Koch  syringe  into  the  ear  vein 
or  through  the  soft  parts  between  the  tracheal  rings  into  the  lumen 
of  the  trachea,  which  had  prexiously  been  exposed  by  an  incision 
through  the  skin  and  fasciae.  By  careful  technique  in  operating 
infection  of  the  wound  was  avoided.  The  culture  fluid  was  directed 
to  the  left  lung  by  elevating  and  tilting  the  animal,  but  forced  inspira- 
tions of  the  fluid  carried  it,  in  some  instances,  to  the  right  as  well  as 
to  the  left  lung.  At  the  autopsies  cultures  and  smears  were  usually 
made  from  the  heart  blood,  trachea,  and  liver;  in  addition,  the 
pleurae  were  often,  the  spleen  and  kidney  sometimes,  examined. 
The  smears  were  stained  by  the  Welch^^^  method  for  staining  the 
capsules  and  also  by  the  newer  methods  recommended  by  Hiss.^ 
The  lungs  were  distended  ^4th  alcohol  and  all  the  specimens  were 
hardened  in  this  fluid.  Sections  of  the  lung,  liver,  spleen,  and  kidney 
were  stained  and  examined  for  bacteria  by  the  Gram-Weigert 
method.  Other  methods  were  also  used  in  special  instances,  and 
by  some  of  these,  as  yet  not  carefully  determined,  capsules  could  be 
demonstrated  on  the  pneumococci  in  the  sections  of  the  lesions. 

Scope  of  the  Experiments  on  Nor^ial  ant)  Predisposed 
Animals.  Intravenous,  subcutaneous,  and  intrathoracic  inocula- 
tions with  pneumococci  of  varying  grades  of  virulence  were  made 
in  normal  and  in  predisposed  animals,  wdth  a  \iew  of  retesting  and 
corroborating  the  results  similar  methods  had  given  in  other  hands. 
A  number  of  tracheal  injections  with  pneumococci  of  varying  degrees 
of  virulence  were  made  in  normal  animals  with  the  same  object  in 
view.  The  series  of  researches  on  predisposed  animals  with  tracheal 
injections  were  thus  accurately  controlled.  The  predisposition  was 
secured  in  three  ways:  the  systemic  susceptibility  was  increased  by 
a  chronic  phenylhydrazin  poisoning;  the  lung  was  locally  injured 
l)y  exposure  to  severe  cold;  and  finally,  by  combining  the  two 
methods,  a  predisposition  both  local  and  systemic  was  obtained. 
In  sets*  of  parallel  experiments  the  effect  of  these  forms  of  predis- 
position upon  the  development  of  pneumonic  infection  was  studied 
by  the  tracheal  injection  of  pneumococci  of  low  and  of  high  viru- 
lence. 

Attempts  to  Induce  Pneumonia  in  the  Uninjured  or  Normal 
Rabbit.  Suhcutaneoxis,  intravenous,  and  intraihoracict  inoculation 
of  normal  animals  with  pneumococci  of  varying  grades  of  virulence 
failed  to  give  rise  to  exudative  pneumonia.     Tracheal  injecfimi  of 

•  Each  set  comprised  three  rabbita,  not  inclodlng  the  coutrols. 

t  Of  flfteen  normal  rabbits,  four  cats,  and  one  guinea-pig,  inoculated  through  the  right  chest- 
wall,  one  cat  developed  a  typical  but  small  area  of  diffuse  pneumonitis.  The  lungs  of  the  other 
animals  were  comparatively  free  trom  lesions,  although  all  the  rabblU  and  the  guinea-pig 
died,  and  local  processes  were  found  in  the  pleura  and  pericardium. 
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these  organisms,  however,  yielded  variable  results.  Pneumococei 
of  low  virulence  when  injected  through  the  trachea  had  practically 
no  effect  on  the  lung  and  were  rapidly  disposed  of.  More  virulent 
organisms  incited  varjing,  but  for  the  most  part  small,  central  areas 
of  exudative  pneumonitis :  of  seven  animals  inoculated  by  the  trachea, 
four  died,  and  in  two  of  these  typical  and  extensive  lesions  of  diffuse 
pneumonitis  were  found  at  autopsy.  Pneumococei  of  still  greater 
virulence  injected  through  the  trachea  of  five  normal  rabbits  incited 
fatal  bacterisemic  infections,  with  small  areas  of  central  broncho- 
pneumonitis  in  but  two.  Thus  in  my  experiments  on  normal 
animals,  as  in  those  of  other  observers,  the  diffuse  lesions  of  exuda- 
tive pneumonitis  were  rarely  incited,  and  only  when  pneumococei 
of  just  the  requisite  grade  of  virulence  were  injected  through  the 
trachea;  liigher  grades  inducing  fatal  bacterisemias,  lower  grades 
proving  harmless. 

Attempts  to  Induce  Pneumonia  in  the  Poisoned  or  System- 
iCALLY  Predisposed  Rabbit.  In  order  to  determine  the  effect  of 
increasing  the  rabbit's  systemic  susceptibiHty  upon  the  development 
of  pneumonic  infection,  studies  were  made  with  intravenous  inocula- 
tion and  with  tracheal  injection  of  pneumococei  of  high  and  of  low 
virulence  on  animals  previously  poisoned  with  phenylhydraziii 
hydrochlorate.  As  brought  out  by  many  researches,  notably  those 
of  Heinz,^  Kaminer,'*^  Mya  and  SanarelU,"^  and  I.ubarsch,""  this 
drug  in  rabbits,  besides  many  interesting  but  for  the  present  pur- 
poses unimportant  structural  changes  in  the  blood  elements,  gives 
rise  to  severe  grades  of  anaemia  of  a  secondary  pernicious  type  with 
haemoglobinaemia,  haemoglobinuria,  and  albuminuria.  Various  stages 
of  parenchymatous  degeneration  and  an  oedematous  condition  of 
the  tissues  are  also  to  be  found  in  such  animals. 

Six  rabbits  previously  poisoned  by  the  repeated  subcutaneous 
administration  of  phenylhydrazin  in  small  doses  were  divided  into 
two  sets  and  injected  through  the  trachea  with  pneumococei  of  low 
and  of  high  virulence,  respectively.  All  died  in  from  twelve  to  fifty- 
six  hours  of  a  general  bacterisemic  infection,  and  the  only  pneumonic 
lesion  found  was  a  small  patch  of  exudative  pneumonitis  in  the 
rabbit  which  Hved  fifty-six  hours.  The  development  of  rapidly  fatal 
general  infections  with  little  or  no  lung  lesion  in  these  poisoned 
animals,  whether  inoculated  in  the  ear  vein  or  through  the  trachea, 
and  whether  cultures  of  high  virulence  or  of  low  virulence  were  used, 
shows  that  such  rabbits  are  even  less  favorable  subjects  for  the 
experimental  incitement  of  diffuse  lesions  than  the  normal  animal. 
The  studies  were  then  directed  to  the  effect  of  increasing  the  local 
susceptibility  of  the  lung. 

Attempts  to  Induce  Pneumonia  in  the  Injured  Iaing  or 
Locally  Predisposed  Rabbit.  An  increase  in  the  susceptibility 
of  the  lung  without  much  disturbance  of  the  system  at  large  is 
obviously  best  accomplished  by  means  of  local  irritation.     Such 
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methods  have  been  so  exhaustively  studied  by  others  and  have 
proved,  in  the  rabbit  at  least,  so  consistently  unsatisfactory  as  a 
means  of  obtaining  diffuse  lesions  that  exposure  to  cold— another 
method  of  rendering  the  lung  more  susceptible — was  adopted. 

The  animals  were  tied  to  trays  and  placed  in  ice  baths  at  tem- 
peratures of  7°  C.  to  12°  C.  for  five  minutes.  Immediately  after  the 
bath  the  animals  were  taken  from  the  trays  and  wiped  with  towels. 
After  these  exposures  various  changes  were  noted.  In  the  lungs 
large  and  small  areas  of  hyperaemia  and  congestion,  occasionally 
small  hemorrhagic  extravasations  were  found.  The  rectal  tempera- 
ture fell  for  a  period  of  five,  ten,  or  even  twenty  minutes  after  the 
bath;  the  lowest  observed  in  animals  which  recovered  was  26.5°  C. 

A  general  bacterisemic  infection  without  lung  lesions  followed  the 
intravenous  inoculation  of  these  animals  with  pneumococci  of  vary- 
ing degrees  of  virulence,  and  the  exposure  of  normal  rabbits  to  cold 
when  combined  with  the  tracheal  injection  of  pneumococci  also 
proved  an  inadequate  means  of  securing  definite  pneumonic  lesions. 
A  study  of  the  effect  of  combining  these  methods  was  therefore 
made. 

Attempts  to  Induce  Pneumonia  in  the  Systemically  and 
Locally  Predisposed  Rabbit.  Intravenous  inoculation  as  here- 
tofore failed  to  give  rise  to  local  processes  in  the  lung  and  similarly 
the  tracheal  injection  of  the  more  \arulent  pneumococci  incited  but 
little  reaction*  in  the  lungs  of  these  animals,  all  three  of  which  died 
of  a  general  infection.  With  pneumococci  of  comparatively  slight 
virulence  the  tracheal  injection  of  these  emaciated  and  exposed 
rabbits  gave  rise  to  extensive  and  diffuse  lung  reactions,  which  were 
considered  typical  and  comparable  to  the  lobar  pneumonias  of  man 
in  two  of  the  three  animals  of  the  experiment. 

Of  these  thiee  rabbits:  one  died  in  twenty  hours  and  developed 
slight  bronchial  reactions  similar  to  those  found  in  the  animals 
injected  with  the  more  virulent  organisms;  another  died  in  thirty 
hours,  and  diffuse  lesions  in  an  early  stage  involved  the  upper  por- 
tion of  the  lower  and  the  lower  portion  of  the  upper  left  lobes;  the 
third  lived  four  and  one-half  days,  and  at  autopsy  typical  red  and 
gray  hepatization,  macroscopically  and  microscopically,  were  found 
in  the  upper  left  lobe. 

Summary  of  the  Researches  on  Normal  and  Predisposed 
Animals.  It  was  thus  finally  possible  to  approximate  at  least  the 
balance  of  conditions  as  to  the  vinilence  of  the  bacteria  on  the  one 
hand  and  on  the  other  the  special  degrees  of  local  and  systemic 
susceptibility  of  the  animal  necessary  for  the  development  of  typical 
•  liffuse  lesions  of  the  lung.  With  an  increased  susceptibihty  of  the 
animal  pneumococci  of  low  vinilence  only  could  be  used.     More- 

•  One  rabbit  of  the  set  of  three  lived  sixty  hours  and  showM  more  marked  lesions  than  the 
others  which  died  in  twenty-foar  tiad  thirty-six  hours.    None  of  the  legions  were  typical. 
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over,  both  the  local  and  systemic  susceptibility  of  the  animal  in 
varying  degrees  must  be  increased.  Such  a  fine  balance  of  condi- 
tions, it  is  obvious,  inight  not  always  be  easily  obtained,  and  the 
practical  solution  of  the  problem  had  to  be  sought  along  other  lines. 
Heretofore,  in  the  experiments  of  others  and  in  my  own  described 
above,  the  predisposition  was  secured  by  methods  which  increased 
the  susceptibility  of  the  animal  to  infection.  In  the  lungs  of  such 
animals  organisms  of  sufficient  virulence  to  incite  extensive  lesions 
gave  rise  to  a  rapidly  fatal  bacterisemia,  and  the  reaction  of  the  body 
tissues  was  thereby  generalized  or  inhibited,  so  that  the  local 
processes  failed  to  develop.  The  attempts  of  others  to  obviate  this 
early  development  of  a  bacterisemic  infection  by  selecting  less  sus- 
ceptible animals  for  experimentation  having  proved  uncertain  and 
as  yet  impracticable,  I  sought  a  method  of  rendering  the  rabbit 
less  susceptible  to  such  infection.  As  this  could  easily  be  accom- 
plished by  immunization,  my  studies  were  directed  to  this  field  of 
experimentation. 

Attempts  to  Induce  Pneumonia  in  the  Immunized  Rabbit. 

Preliminary  Experiments.  Two  animals  were  immunized  by  the 
inoculation  of  non- virulent  cultures  of  pneumococci.  Their  blood 
serum  failed  to  agglutinate  pneumococcus  cultures  in  dilution  of 
1:1,  and  they  died  from  the  virulent  tracheal  injection  in  twelve 
and  eighty  hours.  Two  other  rabbits  were  immunized  by  the  sub- 
cutaneous inoculation  of  virulent  pneumococci,  which  induced 
serious  but  not  fatal  local  disease  processes.  Their  blood  sera 
agglutinated  the  pneumococcus  cultures  in  dilution  of  1:1,  and 
they  survived  the  tracheal  injection.  In  the  rabbit  which  died 
twelve  hours  after  the  tracheal  injection,  an  early  stage  of  an  exuda- 
tive pneumonitis  involving  the  whole  left  lung  was  found  at  autopsy. 
Similarly  extensive  and  diffuse  lesions  of  a  later  stage  were  present 
in  the  animal  which  lived  eighty  hours.  The  other  two  rabbits 
recovered  from  the  effects  of  the  tracheal  injection  and  were  killed 
on  the  third  day.  Lesions  of  a  resolving  diffuse  exudative  pneumonia 
involving  large  areas  in  one  animal  and  small,  more  circumscribed 
areas  in  the  other  were  found  in  the  lungs. 

Additional  researches  were  divided  into  three  sets  of  experiments, 
respectively,  comprising:  five  immunized  and  two  normal  rabbits, 
four  immunized  and  three  normal  rabbits,  four  immunized  and  two 
normal  rabbits.  Of  the  thirteen  immunized  rabbits  injected  through 
the  trachea,  but  one  died  of" the  infection,  and  of  the  seven  normal 
animals  three  recovered  from  the  inoculation.  Diffuse  and  typical 
lesions  were  incited  in  a  considerable  proportion  of  the  animals,  and 
the  processes  were  more  marked  and  more  frequently  foimd  in  the 
immunized  than  in  the  normal  control  animals;  but  the  difference 
was  not  sufficiently  definite,  and  it  was  evident  that  there  were  certain 
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errors  in  the  methods^used.  Obviously  either  the  virulence  of  the 
pneumococci  inoculated  or  the  degree  of  immunization  attained  by 
the  animals  was  at  fault. 

At  first  the  immunization  of  the  animals  was  thought  to  have 
been  inadequate,  but  the  fallacy  in  this  was  apparent  on  recalling 
the  fact  that  many  animals  had  died  in  the  process  of  immunization, 
and  the  survivors  used  for  the  experiment,  though  often  greatly 
emaciated,  withstood  the  virulent  tracheal  injection.  By  means  of 
a  specially  devised  technique  insuring  accurate  results*  the  blood 
sera  of  these  animals  was  tested  as  to  its  agglutinative  action  on 
pneumococcus  cells,  and  the  results  were  compared  with  those 
obtained  with  other  blood  sera  of  better-known  strength.  Thus  it 
was  determined  that  the  rabbits  had  attained  an  extremely  high 
degree  of  immunization. 

The  cultures  used  for  inoculation  were  of  pneumococci  grown  in 
exudates  taken  from  animals  dying  of  pneumococcus  infection  and 
diluted  with  broth  in  about  equal  proportions.  Inoculation  with 
such  cultures  often  failed  to  kill  the  normal  rabbit,  whereas  cultures 
of  this  pneumococcus  in  broth  or  in  normal  sera  by  tracheal  injection 
or  by  intravenous  inoculation  in  much  smaller  doses  (4^0^  c.c.) 
invariably  proved  fatal.  A  similar  loss  of  virulence  in  organisms 
grown  in  inmiune  sera  was  noted  by  Metschnikoff,^"  and  that  this 
loss  in  virulence  is  only  apparent,  not  real,  was  determined  by  the 
researches  of  Metschnikoff's  pupils,  IsaeflP*  and  Arkharow,^  and  also 
by  the  recent  studies  of  Walker.^  ^  The  lack  of  virulence  in  the 
tracheal  injections  of  my  experiments  was  therefore  attributed  to  the 
presence,  in  the  exudates  used  for  culture  media,  of  protective  sub- 
stances, which,  in  the  lungs  of  the  immunized  or  even  of  the  fresh 
normal  rabbit,  became  active.  In  this  way  an  effect  was  obtained 
comparable  to  a  lack  of  virulence  not  actually  existing  in  the  pneu- 
mococci. 

It  thus  became  evident  that  in  these  researches,  as  compared  \^^th 
the  first  preliminary  experiments,  the  conditions  essential  to  the  devel- 
opment of  pneumonic  processes  in  the  rabbit  had  unwittingly  been 
altered  by  the  above-noted  errors  in  technique;  so  much  so  in  fact 
that  the  necessary  balance  for  the  formation  of  typical  diffuse  lesions 
was  present  in  a  majority  but  not  in  all  of  the  immunized  animals. 

Final  Experiments.  By  avoiding  what  in  the  p^e^^ous  experi- 
ments seemed  to  be  the  chief  faults,  namely,  a  too  high  degree  of 
immunization  in  the  animal,  and  a  neutralization  of  the  \nrulent 
inoculation,  more  complete  results  were  expected  and  obtained  in 
a  filial  experiment  on  eleven  immunizedt  and  five  normal  rabbits. 

•  FuUy  described  In  a  paper  published  in  the  Journal  of  Medical  Reaearcb.  1903,  vol.  x.. 
No.  2. 

t  Eight  normal  rabbits  in  the  process  of  immunization  received  :  March  6,  1903.  1.6  cc  of  a 
aalt  solution  suspension  of  pneumococcus  cells  dissolved  by  normal  rabbit  bile :  subcutaneous. 
lOtt.  5  CO.  sterilized  broth  culture  of  pneumococci :  intravenous.    i2th.  2  c.c.  of  the  bile  solu- 
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March  6,  1903.  The  eleven  immunized  and  five  normal  control 
rabbits  were  tracheally  injected  with  1  c.c.  of  a  culture  of  the  ex- 
tremely virulent  pneumococci  grown  in  normal  rabbits'  serum  di- 
luted with  broth. 

Of  the  five  control  animals,  three  died  in  forty-eight  hours  without 
lung  lesions;  a  fourth  lived  four  days,  and  a  small  area  of  exudative 
pneumonitis  was  found  at  autopsy.  The  fifth  was  dying  on  the  fifth 
day,  when  it  was  killed,  and  a  similar  lesion  of  the  lung  was  found 
in  this  animal. 

Of  the  eleven  immunized  animals  none  died;  but  a  few  were 
seriously  ill  for  twenty-four  to  thirty-iSix  hours.  The  first  set  of  eight 
were  killed  on  the  third  day;  the  second  set  of  three  on  the  fourth 
day  after  the  tracheal  injection.  The  various  lesions  of  acute  dif- 
fuse pneumonitis  involving  considerable  areas  of  the  left  lung 
were  present  at  autopsy.  The  smallest  lesion  found  in  any  of  these 
rabbits  comprised  at  least  a  quarter  of  the  lower  lobe.  In  one 
animal,  however,  the  entire  left  lung,  with  the  exception  of  the 
lowermost  tip,  was  solid.  Cross-section  showed  the  granular  appear- 
ance seen  more  markedly  in  the  human  lung. 

Summary  of  the  Experiments  on  Immunized  Animals.  It 
is  evident  from  these  experiments  that  in  the  lungs  of  immunized 
rabbits  virulent  pneumococci  do  not  give  rise  to  an  early  general 
infection,  but  are  confined  to  the  lung,  where,  if  the  animal  be  not 
too  highly  immunized,  they  develop,  inducing  disease  processes 
comparable  to  the  lobar  pneumonia  of  man.  In  the  experimental 
control  of  these  conditions  under  which  diffuse  lesions  may  be 
obtained,  there  are  but  two  chief  variable  factors  to  be  considered — 
the  virulence  of  the  micro-organism  on  the  one  hand,  and  the 
degree  of  immunization  on  the  other — both  easily  and  accurately 
determined  by  the  ordinary  routine  methods  of  the  modern  labora- 
tory. 

General  Considerations. 

The  Histology  of  the  Experimental  Pneumonias.  The  type 
of  inflammation  in  all  the  experimental  lesions  obtained  with  the 
pneumococcus  was  purely  exudative  and  diffuse,  usually  with  abun- 
dant formation  of  fibrin.  All  stages  in  the  development  of  the  reac- 
tions were  present  in  the  different  lesions,  and  it  was  impossible  to 
draw  any  sharp  lines  of  distinction  between  the  simple  bronchitis 
and  the  bronchopneumonic  reactions,  or  between  the  bronchopneu- 
monias and  the  diffuse  lobar  lesions.  The  one  merged  gradually  into 
that  of  the  other,  although  the  types  were  easily  distinguished. 

The  leukocytes  were  usually  numerous  and  particularly  prominent 

tlon  of  pneumococcus  cells  :  subcutaneous.  26th.  1.5  c.c.  of  clear  salt  solution  extract  of  pneu- 
mococcus cells  :  intravenous. 

Three  normal  rabbits  in  the  process  of  immunization  received :  March  2, 1903.  3  c  c.  of  a  salt 
solution  suspension  of  sediment  from  pnetunococcos  growth  In  glucose  broth  ;  intravenous. 
Sd.  3  c.c.  subcutaneous. 
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in  the  early  stages  of  the  lesion.  The  exfoliation  of  epithelium  also 
occurred  early  in  the  process,  but  the  desquamated  cells  were  rela- 
tively more  numerous  in  the  later  stages.  Few  fibrin  fibrils  could 
be  found  in  the  very  early  stages,  but  granules  were  often  abundant. 
As  has  been  noted  by  Kohn,^*^  Hauser,^^  Bezzola,^^  and  others,  the 
fibrin  developed  and  was  more  abundant  in  the  early  stages  along 
the  walls  of  the  air  spaces,  and  in  })laces  the  fibrils  could  be  traced 
from  one  alveolus  to  another.  In  the  more  advanced  lesions  the 
fibrin  formation  was  most  marked  in  the  centre  of  the  exudate,  a 
clearer  zone  lying  next  the  alveolar  wall.* 

The  pneumococci  were  present,  often  in  large  numbers,  in  all  the 
early  stages  of  the  lesions.  The  cocci  were  for  the  most  part  outside 
the  cells.  In  resolving  lesions  the  bacteria  were  often  absent,  even 
though  large  portions  of  the  lung  were  involved.  This  was  par- 
ticularly noticeable  in  the  lesions  which  were  found  in  the  immunized 
animals.  Areas  of  irregular  development  gave  to  the  lobar  lesions 
during  the  early  stages  a  patchy  appearance.  These  areas  may  or 
may  not  correspond  with  the  lobule  of  the  lung;  certainly  they  were 
not  as  distinct  as  the  lobular  patches  present  in  human  lobar  pneu- 
monia, nor  could  the  intralobular  structure  described  by  Bezzola^^ 
and  Ribbert^^^  be  definitely  made  out.  The  lung  of  the  rabbit 
doubtless  offers  certain  differences  in  the  anatomical  structure  or 
arrangement  of  its  lobules  which  may  possibly  explain  these  slight 
discrepancies.  Furthermore,  the  posture  of  the  animal  doubtless 
influences  the  absorption  and  accumulation  of  exudates  in  the  lung 
and  thus,  to  some  extent,  the  character  of  the  lesion. 

The  Development  of  Experimental  Pneumonia.  It  is  obvi- 
ous that  the  development  of  localized  disease  processes  in  the  lung, 
as  elsewhere,  is  determined  by  conditions  referable  either  to  the 
infecting  micro-organism  or  to  the  animal  infected.  The  infecting 
micro-organisms  are  extremely  susceptible  to  environmental  influ- 
ences and  thus  exhibit  considerable  biological  variation  of  both 
species  and  race.  The  biological  character  of  the  bacterial  species 
as  regards  the  pecuHarities  of  growth  and  the  elaboration  of  toxins 
and  the  special  adaptation  of  the  individual  or  race  to  the  animal 
infected,  commonly  though  inadequately  expressed  by  the  term 
virulence,  are  thus  essential  determining,  but  extremely  variable 
factors  in  the  development  of  all  infections.  On  the  other  hand, 
the  animals  infected,  within  certain  variable  Umits,  afford  favorable 
or  unfavorable  environments  for  the  incitants  of  infection ;  in  short, 
the  animals  are  in  varying  degrees  susceptible  of  infection. f    This 

*  In  distended  or  inflated  langs  an  artefact  is  often  produced  which  should  not  be  confused 
with  these  appearances. 

t  An  important  and  co-operating  factor  intimately  associated  with  the  susceptibility  of  the 
animal  is  the  chemotoxis.  In  animals  very  susceptible  to  cerUin  infections  it  has  been  shown 
experimentally  that,  with  extremely  virulent  cultures  of  tbe.incitants,  the  chemotaxis  is  nega- 
tlve.  In  less  susceptible  animals  or  in  immunized  animals  or  with  less  virulent  Incitants  tb« 
chemotaxis  is  in  varying  degrees  positive. 
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susceptibility  may  be  local  as  affecting  certain  tissues  or  parts  of 
the  animal  or  it  may  be  systemic.  When  the  bacterial  incitant  is 
extremely  \drulent  or  the  animal  very  susceptible  a  systemic  in- 
fection is  induced,  but  when  the  bacterial  incitant  is  less  virulent 
or  the  animal  only  partially  susceptible,  a  local  infection  is  in- 
duced. 

The  morphological  character,  of  the  disease  processes  depends  in 
part  upon  the  grades  of  susceptibiUty  in  the  animal  tissues,  but 
chiefly  upon  the  nature  and  virulence  of  the  bacterial  incitants, 
which,  as  noted  above,  are  extremely  variable.  Different  races  of 
the  same  bacterial  species  thus  often  give  rise  to  very  different  types 
of  lesion  in  different  or  even  in  the  same  species  of  animal.  Simi- 
larly, according  to  the  degree  of  specialization  necessary  in  the  bac- 
terial incitant,  the  different  types  of  lesion  may  each  be  induced 
by  a  large  or  a  small  number  of  bacterial  species  or  even  by  only 
one  species,  as  in  the  so-called  specific  lesions.  For  example,  in 
the  lung,  many  different  kinds  of  bacteria  give  rise  to  broncho- 
pneumonia, but  few  to  diffuse  lobar  pneumonia,  and  only  one,  the 
tubercle  bacillus,  to  a  specific  productive  necrotic  process  called 
tuberculosis. 

Owing  to  the  special  anatomical  arrangement  of  the  epithelial, 
vascular,  and  lymphatic  tissues  of  the  lung,  and  to  the  physiological 
or  pathological  adaptation  of  these  tissues,  the  lung  surface  acts,  to 
some  extent,  similarly  to  the  skin  and  mucous  membrane  as  a  barrier 
to  infection,  yet  is  peculiarly  fitted  not  only  for  the  rapid  absorption 
and  elimination  of  toxic  material,  but  for  the  rapid  diffusion  of  such 
material  and  the  accumulation  of  exudates.  The  problem  of  infec- 
tion in  the  lung  is  thus  obviously  complicated,  and  the  relationship 
between  the  above-cited  essential  factors  of  infection  more  subtle 
than  in  other  parts  of  the  body.  For  most  bacteria  the  normal  lung 
is  unfavorable,  and  similarly  for  the  bacteria  commonly  found  in 
pneumonic  lesions  the  lung,  as  compared  with  other  tissues,  is,  in 
most  animals,  a  less  favorable  environment;  thus  for  infection  of 
the  lung  special  adaptation  or  virulence  of  the  bacterial  excitant  is 
essential.  If  this  virulence  be  too  great,  the  micro-organisms  gain 
early  access  to  and  develop  more  rapidly  in  the  other  more  favorable 
tissues  of  the  susceptible  animals.  If  this  virulence  be  moderate, 
localized  processes  are  incited  in  the  lung,  the  surface  of  which, 
acting  as  a  barrier  to  infection,  prevents  the  invasion  of  the  more  sus- 
ceptible tissues  until  the  animal  becomes,  in  a  measure,  immunized 
or  the  organisms  acquire  the  requisite  virulence  for  systemic  infec- 
tion. For  the  development  of  extensive  diffuse  lesions  of  the  lung 
a  relatively  extreme  adaptation  or  virulence  of  the  incitant  is  obvi- 
ously essential;  thus  these  lesions  rarely  develop  in  animals  very 
susceptible  to  the  infection.  Furthermore,  bacterisemias,  whether 
temporary  or  terminal,  are  apt  to  complicate  such  disease  processes. 
A  relative  systemic  insusceptibility,  whether  natural  to  the  animal 


WADS  worth:  etiology  of  actte  pneumonitis.         871 

species  or  acquired  by  the  individual,*  is,  therefore,  an  extremely 
important  factor  in  the  development  of  lobar  pneumonia.  For  the 
formation  of  circumscribed  or  patchy  lesions  of  the  lungs  less  special- 
ization or  virulence  of  the  incitant  is  required;  thus  the  protective 
mechanism  of  the  lung  is  usually  an  efficient  barrier  shielding  the 
more  susceptible  tissues  from  infection,  and  bacteriaemias  are  com- 
paratively rare.  Occasionally,  however,  as  in  susceptible  animals 
infected  with  incitants  which  possess  or  quickly  attain  a  high  vini- 
lence,  a  systemic  infection  supersedes  the  localized  pneumonic 
lesion.  Plague  pneumonia  is  an  apt  illustration  of  the  development 
of  bronchopneumonia  under  these  conditions,  which,  except  for 
the  lack  of  systemic  insusceptibiUty,  are  the  same  as  give  rise  to 
lobar  pneumonia.  Thus  it  is  that  in  bronchopneumonia  and  in 
lobar  pneumonia  similar  etiological  conditions  in  shghtly  varying 
relationship  give  rise  to  slightly  varying  lesions  diflfering  only  in  type. 

The  PNETjikioNic  Process  in  AL\n  in  the  Light  of  these 
Experimental  Researches  on  Animaus.  All  grades  of  reac- 
tion from  the  idiopathic  lung  congestions  (Maladie  de  Woillez)  to 
the  diffuse  lobar  pneumonic  lesions  may  be  induced  by  pneumo- 
cocci  in  the  lung  of  man.  In  these  the  diflferent  races  of  pneu- 
mococci  exhibit  wide  variations  in  virulence.  Carriere'"  found 
attenuated  pneumococci  in  the  lung  congestions,  whereas  it  is  well 
known  that  those  isolated  from  lobar  lesions  are  usually  extremely 
virulent.  Eyre  and  Washbourn*^  tested  four  stocks  of  pneumococci : 
one  from  the  sputum  of  a  healthy  person,  three  from  pneumonia 
cases.  The  pneumonia  cultures  became  excessively  virulent  by 
passing  them  through  from  eight  to  eleven  rabbits,  0.00001  loop 
proving  fatal  in  rabbits.  The  sputum  culture  was  passed  through 
forty-three  rabbits  before  0.001  loop  was  fatal,  and  fifty-three  before 
0.00001  loop  proved  fatal.  The  subsequent  observations  of  these 
authors  confirm  the  above-noted  results. 

It  is  well  known  that,  relative  to  other  species,  man  is  more  resist- 
antf  to  pneumococcus  infection.  However,  the  resistance  offered 
by  different  races  of  men  varies  greatly.  Billings,"  from  the  census 
report,  found  that  the  negro  is  markedly  susceptible  to  pneumonic 
infection.  Marchoux"*  reports  an  epidemic  of  pneumococcus  infec- 
tion of  a  bacteriaemic  type  occurring  in  a  body  of  French  colonial 
negro  troops.     Although  disseminated  legions  were  present,  well- 

•  This  systemic  insusceptibility  may  be  acquired  by  individoab:  nonnally  susceptible,  in  the 
early  stages  of  the  infection  which  may  for  a  time  be  confined  to  the  air  spaces  where  the  exu- 
dates collect :  thus  lobar  pneumonia  is  occasionally  indured  in  very  su.<ceptible  animals.  Such 
a  fine  balance  of  conditions  is  for  the  present  at  least  beyond  experimental  control. 

t  The  presence  of  the  pneumococcus  in  the  sputum  of  health  and  in  many  of  the  disease 
processes  of  the  nose,  throat,  and  ear  suggests  that  more  or  less  specific  resistance  may  be 
developed  at  times  in  some  if  not  in  many  individuals.  By  means  of  a  special  technique  I 
have  obtained  agglutinin  and  precipitin  reactions  with  the  blood  serum  from  certain  animal 
species  not  usually  susceptible  to  pneumococcus  infection,  and  with  the  normal  human  sera, 
tests  these  reactions  were  more  marked  and  developed  in  higher  dilutions.  (Joomal  of  Medical 
Re!»earch,  1903,  N'o.  2,  vol.  x.) 
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developed  pneumonias  were  comparatively  rare.  KoUe^"*  noted  a 
similar  epidemic  among  the  negroes  of  South  Africa,  but  lesions 
were  found  in  the  lungs  of  some  of  these  cases.  Brodie,  Rogers,  and 
Hamilton"  studied  two  epidemics  of  severe  general  pneumococcus 
infection,  characterized  by  rhinitis  and  gastrointestinal  disturbances, 
occurring  in  the  Kaffirs.  Pneumonic  lesions  were  rare.  Tostivantand 
Remlinger'^^  describe  the  marked  susceptibility  of  certain  Arab  tribes 
to  pneumococcus  infection  and  the  difference  in  the  lesions  induced. 

Aside  from  racial  susceptibility,  the  individual  at  different  ages 
and  under  different  conditions  offers  striking  analogies,  in  some 
instances  to  the  susceptible,  in  others  to  the  resistant,  animal.  In 
general,  the  newborn  and  the  infant  are  remarkably  susceptible  to 
infection.  At  this  age  lobar  pneumonias  are  rare;  infection  of  the 
lungs  with  pathogenic  bacteria  gives  rise  to  the  bronchopneumonic 
type  of  lesion.  Here,  then,  is  a  direct  analogy  to  the  susceptible 
animal.  In  the  adult,  as  in  the  resistant  or  immunized  animal,  lobar 
lesions  are  more  commonly  found  in  the  primary  pneumonias;  but, 
on  the  other  hand,  the  adult  may  be  rendered  in  varying  degrees 
susceptible  by  other  disease  processes,  and  exudative  pneumonitis 
developing  under  these  conditions,  the  so-called  secondary  pneu- 
monia, is  more  apt  to  be  of  the  bronchopneumonic  type. 

It  has  long  been  recognized  clinically  that  in  the  lobar  pneumonias 
of  man  there  is  no  definite  relation  between  the  extent  of  the  lesion 
and  the  gravity  of  the  infection  upon  which  a  prognosis  may  be 
safely  based.  This  is  even  more  pronounced  in  the  experimental 
pneumonias  in  animals,  and,  as  shown  by  the  researches  on  animals, 
is  due  to  the  fact  that  extensive  lesions  may  be  incited  by  virulent 
infections  when  confined  to  the  lung  without  seriously  endangering 
the  life  of  the  individual;  whereas  less  extensive  lesions  are  often 
followed  by  general  infections  which  terminate  fatally.  Thus  the 
lesions  in  the  fatal  lobar  pneumonias  of  old  people  are  often  small, 
sometimes  unrecognized;  whereas  the  lungs  of  a  robust  individual 
with  good  protective  resources  may  be  extensively  involved,  and 
yet  recovery  take  place.  As  suggested  by  the  researches  on  animals, 
the  generalization  of  the  infection  is  the  real  danger.  Upon  the 
determination  of  this  only  can  a  prognosis  be  safely  based. 

It  is  therefore  evident  that  the  various  phenomena  of  pneumo- 
coccus infection  observed  in  animal  inoculation  also  occur  in  man. 
The  rule  of  one  is,  however,  the  exception  of  the  other;  thus,  general 
infections,  except  as  transitory  or  terminal  conditions  complicating 
the  local  processes  are  comparatively  rare  in  man,  but  common  in 
the  ordinary  laboratory  animal. 

Summary  and  Conclusions. 

As  a  result  of  the  numerous  and  varied  researches  of  other  ob- 
servers it  has  been  determined  that  the  bronchi  and  lung  under 
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normal  conditions  are  practically  free  from  micro-organisms ;  that 
the  secretions  of  the  upper  respiratory  tract  in  both  health  and 
disease  often  harbor  the  bacteria  commonly  found  in  pneumonia, 
namely,  the  pneumococcus,  the  streptococcus,  the  staphylococcus, 
and  the  pneumobacillus;  that  the  incitants  of  pneumonia  may  be 
carried  to  the  lung  by  the  lymph  channels,  inducing  an  interstitial 
pleuropneumonitis;  or  by  the  bloodvessels,  giving  rise  to  secondary 
metastatic  processes;  or,  as  is  usual,  by  the  air-passages,  inciting 
the  various  lesions  of  exudative  pneumonitis,  of  which  two  main 
types,  the  bronchopneumonic  and  the  diffuse  lobar,  are  recognized ; 
and,  finally,  that  the  bronchopneumonic  lesions,  whether  arising 
in  man  or  induced  experimentally  in  animals,  may  be  incited  by  a 
great  variety  of  bacteria,  most  frequently  by  the  pneumococcus  or 
the  streptococcus;  whereas,  comparatively  few  species  of  bacteria 
give  rise  to  diffuse  lesions  in  animals,  and  in  man  practically  but  one 
species,  the  pneumococcus,  ever  attains  the  necessary  specialization 
for  the  incitement  of  lobar  pneumonia. 

In  the  researches  of  others  patchy  or  circumscribed  lesions  com- 
parable to  the  bronchopneumonia  of  man,  have  been  induced 
experimentally  with  comparatively  Uttle  difficulty.  Previous  at- 
tempts to  induce  diffuse  lobar  lesions  in  animals,  though  successful 
in  a  few  exceptional  instances,  have  failed  to  determine  the  exact 
conditions  under  which  the  lesion  develops  and  offer  no  reliable 
method  of  securing  typical  pneumonic  processes. 

By  means  of  accurately  controlled  series  of  experiments  which 
allowed  of  precise  comparison,  it  was  possible  in  my  researches  to 
determine  the  effect  of  increasing  or  diminishing  the  virulence  of 
the  incitant,  the  pneumococcus,  in  systemically  predisposed,  in 
locally  predisposed,  and  in  both  systemically  and  locally  predisposed 
animals.  These  experiments  show  that  the  incitement  of  diffuse 
lesions  in  the  normal  rabbit  is  extremely  uncertain,  and  only  possible 
in  the  predisposed  rabbit  when  both  the  general  and  local  suscepti- 
bility are  increased  and  when  organisms  of  comparatively  low  viru- 
lence are  used.  Thus,  and  owing  chiefly  to  the  fact  that  the  lung 
surface  acts  as  a  barrier  to  infection,  the  development  of  acute 
exudative  pneumonitis  offers  an  especially  clear  example  of  the  nice 
balancing  of  the  essential  conditions  determining  infection.  These 
conditions  are,  on  the  one  hand,  the  specialization  or  \'irulence  of 
the  incitant,  and,  on  the  other  hand,  the  animal  susceptibility,  both 
local  and  systemic.  Organisms  of  low  virulence  induce  evanescent 
bronchial  reactions;  more  virulent  organisms  by  a  local  infection, 
give  rise  to  the  more  typical  bronchopneumonic  lesions;  while 
organisms  of  still  greater  virulence,  if  confined  to  the  lung,  incite 
diffuse  processes  of  the  lobar  type,  but  if  not  so  confined  and  bac- 
terisemic  infection  occurs,  the  lung  lesions  are  less  marked  and  of 
the  bronchopneumonic  type.  The  extremely  fine  balance  of  these 
conditions  essential  to  the  formation  of  lobar  lesions  in  normal  as 
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well  as  in  predisposed  animals  is  as  yet  for  practical  purposes  be- 
yond experimental  control. 

Finally,  as  a  result  of  these  systematic  researches  on  normal  and 
predisposed  animals,  an  entirely  new  procedure  was  adopted:  the 
preliminary  immunization  of  the  rabbits,  so  that  extremely  virulent 
cultures  of  pneumococci  can  be  used  without  giving  rise  to  bac- 
terisemic  infection.  The  experiments  with  this  procedure  showed 
that  diffuse  exudative  lesions  comparable  to  the  lobar  pneumonia 
of  man  may  be  incited  experimentally  in  the  immunized  rabbit; 
and  that  in  securing  this  result  there  are  but  two  chief  variable 
factors,  the  virulence  of  the  incitant  and  the  immunization  of  the 
animal;  both  easily  and  accurately  controlled  by  the  routine  tech- 
nique of  the  modern  laboratory. 

T  am  deeply  indebted  to  Professor  T.  Mitchell  Prudden  and  to 
Professor  Philip  Hanson  Hiss,  Jr.,  for  their  suggestions  and  criticism. 
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HEREDITARY  (EDEMA. 
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BOSTON  DISPKNSART. 

Although  the  influence  of  heredity  as  a  factor  in  the  produc- 
tion of  certain  forms  of  oedema,  not  of  cardiac  or  renal  origin,  was 
mentioned  by  Quincke  in  1882,  it  was  not  until  1888,  when  Osier 
published  the  details  of  a  case,  that  the  subject  attracted  general 
notice  in  this  country.    This  was  probably  due,  first,  to  the  eminent 
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position  held  by  the  latter  writer  in  the  medical  world,  and,  second, 
to  the  exceptionally  favorable  circumstances  that  enabled  him  to 
obtain  a  full  and  accurate  history  of  the  patient's  antecedents.  Too 
often,  in  our  attempt  to  learn  the  family  history  of  any  given  case, 
are  we  met  by  absolute  ignorance  on  our  patient's  part  of  facts  con- 
cerning even  his  immediate  progenitors,  or  receive  information 
possessing  the  authenticity  of  tradition. 

Rarely  are  we  permitted  to  look  back,  with  reasonably  accurate 
vision,  four,  five,  or  even  six  generations  into  our  patient's  past. 
Cases  have,  however,  been  reported  of  the  affection  we  are  consider- 
ing in  which  we  are  afforded  such  privilege. 

Dinkelacker,^  a  pupil  of  Quincke,  wrote  a  dissertation  in  1882  on 
acute  oedema,  using  as  the  basis  of  the  essay  cases  referred  to  later 
by  Quincke.^  Among  these  was  a  case  of  a  watchmaker,  who  had 
for  years  been  afilicted  with  periodical  attacks  of  acute  oedema, 
whose  son,  a  child  of  one  year,  had  suffered  from  his  third  month 
with  the  same  affection. 

In  1885  Valentin,'  who  had  occasion  to  see  this  family  after  the 
appearance  of  the  papers  of  these  two  observers,  adds  the  interesting 
information  that  another  son,  then  two  years  old,  not  born  when  the 
above  observations  were  made,  was  also  afflicted  with  similar  attacks 
from  the  first  week  of  life.  Another  child,  a  daughter,  had  shown 
no  sign  of  the  affection  up  to  the  time  of  observation. 

In  1885  Striibing*  reports  a  case  in  a  man,  aged  seventy  years,  who 
for  forty-five  years  had  had  attacks  of  acute  oedema  of  the  face, 
throat,  pharynx,  and  larynx,  the  latter  so  severe  that  extreme  dysp- 
noea ensued.  This  would  last  a  few  hours  and  then  subside.  Be- 
tween his  sixty-third  and  sixty-eighth  year  he  was  entirely  free  from 
the  throat  attacks;  then  without  any  evident  cause  he  felt  pain  on 
swallowing,  with  beginning  inspiratory  dyspnoea.  This  increased 
rapidly  until  in  fifteen  minutes  it  had  attained  such  a  degree  that 
tracheotomy  seemed  unavoidable.  Respiration  was  attended  with 
the  highest  degree  of  orthopnoea,  with  action  of  all  the  accessory 
muscles.  This  condition  lasted  for  a  few  minutes,  then  gradually 
subsided,  until  six  hours  later  no  sign  of  the  distress  remained.  Now, 
however,  oedema  of  the  face  and  genitals  developed.  Four  days  later 
all  disturbance  had  disappeared.  More  frequently  than  the  attacks 
of  oedema  have  occurred  since  his  twenty-sixth  year,  at  intervals  of 
four  to  six  weeks,  attacks  of  severe  vomiting,  preceded  by  a  slight 
sensation  of  abdominal  pain,  increasing  in  intensity  up  to  the  cul- 
mination in  the  vomiting.  These  attacks  were  attended  by  marked 
prostration  and  followed  by  sleep,  out  of  which  he  awoke  feeling  well. 
At  times  the  attack  was  ended  in  three  or  four  hours,  after  vomiting 
four  or  five  times.  On  other  occasions  it  lasted  twenty-four  hours, 
with  twenty  to  thirty  repetitions  of  the  emesis. 

His  sixteen-year-old  son  suffered  from  his  third  year  with  similar 
attacks,  except  that  oedema  was  not  so  marked  a  feature.    Much 
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more  frequent  were  the  attacks  of  vomiting,  in  which  a  large  quantity 
of  fluid  was  ejected.  A  daughter  also  suffered  from  attacks  similar 
to  those  of  her  father. 

Falcone*  reports  a  case  of  acute  recurrent  cedema  in  a  child,  aged 
seven  years,  whose  grandfather  was  aflBicted  with  similar  attacks. 

Osier,"  in  1888,  reported  a  case  of  great  interest  in  which,  through 
the  fortuitous  recollections  of  some  of  the  members  of  the  family, 
and  especially  the  unimpaired  memory  of  a  great-grandfather,  aged 
ninety-two  years,  who  had  himself  been  afflicted  for  seventy-four 
years,  a  history  of  the  affection  extending  through  five  generations, 
and  involving  twenty-two  members,  was  obtained. 

The  characteristics  of  the  affection  in  this  family  noted  by  Osier 
were:  the  occurrence  of  local  swelUngs  in  various  parts  of  the  body; 
the  almost  invariable  association  of  gastrointestinal  disturbance, 
— cohc,  nausea,  vomiting,  and  sometimes  diarrhoea;  the  strongly 
marked  hereditary  disposition: 

Margaret 
(died  at  72  years) 

I 

Samuel  Stacey  AUan  John 

(living  at  92  yeare) 

.  By  second  wife  By  first  wife  -. 


3  dtOdren  StOly  Bmma  George        4  children 

all  affeded  (no  children)  (single)  i  1  (f>oy)  affected 


\  child  (girl)      HamiUon  Bd>ecca  5  girls  2  boys 

I  (died  of  oedema  glottidls)      (4  affected) 


Thomaa  JAzde    Child  11  years  CUM  17  yeart 

This  child,  a  girl,  has  jost  had  first  attack. 

Krieger'  cites  a  case  in  a  man,  aged  twenty-five  years,  whose 
mother  was  also  affected. 

In  one  of  Smith's*  cases,  that  of  a  young  woman,  subject  to  recur- 
rent attacks  of  oedema,  the  mother  was  similarly  affected. 

Fritz^  gives  the  history  of  a  man,  aged  twenty-three  years,  who 
fell  and  struck  on  the  right  temple.  Shortly  after  the  left  eyelid 
began  to  swell,  until  the  eye  became  completely  closed.  The  swell- 
ing extended  to  cheek,  lip,  and  neck.  On  entrance  to  the  hospital 
there  were  cyanosis,  dyspnoea,  almost  entire  aphonia,  and  frothy 
expectoration.  Examination  showed  the  uv^ila  swollen,  the  left  ton- 
sil, the  left  pillar  of  fauces,  and  the  left  side  of  the  glottis  very  oedem- 
atous.  During  the  night  the  swelling  appeared  in  the  right  side  of  the 
face,  subsiding  in  the  places  where  it  had  first  made  its  appearance. 
On  the  following  day  it  entirely  left  the  face,  but  appeared  in  the 
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right  foot  and  ankle.  Lungs  and  heart  normal.  Urine  900  c.c,  1022, 
acid.  Urea,  28.8  grams.  No  albumin  or  sugar.  He  was  otherwise 
well  and  had  always  been  so,  except  that  after  drinking  on  an  empty 
stomach,  overeating,  or  after  slight  injuries,  swelling,  usually  in  ex- 
tremities and  eyelids,  would  ensue.  These  attacks  had  occurred 
since  he  was  four  years  old.  His  paternal  grandmother  died  of 
oedema  of  the  glottis.  One  aunt  had  recurrent  attacks  of  oedema. 
Two  cousins,  children  of  this  aunt,  died  of  oedema  of  the  glottis. 
One  of  his  sisters  is  also  affected  with  attacks  of  glottic  oedema. 
Both  of  his  brothers  died  with  the  same  form  of  oedema.  Eight 
members  in  all  were  affected  in  this  family. 

Roy^°  mentions  cases  of  acute  circumscribed  oedema  in  a  mother 
and  her  daughter. 

Ricochon"  reports  three  generations  of  acute  oedema,  accom- 
panied by  colic,  vomiting,  meteorism,  fever,  and  malaise.  His  cases 
show  a  close  symptomatic  resemblance  to  the  cases  of  Striibing, 
already  mentioned,  and  to  those  of  Yarian,"  which  follow.  This 
patient  was  a  woman,  aged  fifty-four  years,  who  since  childhood  had 
acute  attacks,  commencing  with  general  malaise,  followed  by  swell- 
ing of  some  part  of  the  body,  usually  the  face  or  extremities,  some- 
times the  shoulders  or  chest.  One  or  two  days  later  she  is  taken  with 
very  severe  sharp  pain  in  the  region  of  the  epigastrium,  occasionally 
elsewhere  over  the  abdomen,  with  marked  prostration.  This  is  soon 
followed  by  nausea  and  vomiting,  with  severe  retching.  Mental 
emotion  is  capable  of  precipitating  an  attack  with  great  sudden- 
ness. 

At  times  with  the  oedema,  or  just  as  it  is  subsiding,  there  have 
appeared  "purple  rings"  on  the  chest,  neck,  arms,  and  hypogastrium. 
^ter  free  vomiting  the  pain  and  oedema  disappear,  and  such  an  attack 
in  the  forenoon  does  not  incapacitate  her  for  work  in  the  afternoon. 
The  attacks  appear  on  an  average  of  every  two  weeks,  nine  weeks 
being  the  longest  period  during  which  she  has  been  free  from  its 
occurrence.  Her  mother  had  identical  attacks  from  childhood,  and 
died  at  the  age  of  sixty-three  years,  "from  dropsy."  After  the  meno- 
pause she  also  had  attacks  of  purpura.  Her  uncle  on  her  mother's 
side  had  similar  attacks,  and  died  at  the  age  of  forty-two  years,  from 
oedema  of  the  glottis.  This  uncle  left  a  child,  a  girl,  who  suffers  from 
periodical  oedema  without  the  gastralgia  and  vomiting.  A  brother 
of  this  child,  now  dead,  also  had  attacks.  Her  maternal  grandfather 
and  some  of  his  brothers  had  similar  attacks,  but  without  the  pain 
and  vomiting.  Her  maternal  great-grandfather  also  suffered  with 
the  aflfliction,  but  he,  too,  never  had  the  pain  or  vomiting.  This  is 
as  far  back  as  the  affection  can  be  traced.  Her  two  children,  both 
girls,  while  of  irritable  disposition,  never  showed  signs  of  her  trouble. 
One  died  of  tuberculosis  when  twenty-one  years  of  age.  The  other 
is  living  at  twenty-five  years  of  age  and  married.  Her  grandchild  by 
this  daughter  has  thus  far  shown  no  evidence  of  the  affection. 
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Matenud  great-grandfather. 


Maternal  grandfather  Some  of  his  brothers 


Mother  Vnde 


PaUent 
Woman,  54  years 


Girl  Boy 

Counn  Cousin 


Daughter  Daughter 

! 

Granddauobter 

Schlesinger^'  cites  an  instance  in  which  the  affection  appeared  in 
four  generations.  The  patient,  a  man,  aged  forty-four  years,  has 
been  subject  for  twenty-two  years  to  the  following  attacks; 

Commencing  with  a  subjective  feeling  of  irritation  or  depression, 
an  exanthem  appears  on  some  part  of  the  body.  After  six  or  eight 
hours  this  disappears,  then  on  some  portion  of  the  body  a  rapidly 
developing  swelling  occurs,  usually  attended  by  pain  in  the  epigas- 
trium. This  swelhng  develops  with  great  rapidity,  reaching  its  maxi- 
mum in  a  few  moments,  lasts  from  one  to  three  days,  and  then  dis- 
appears. In  the  eariier  years  it  occurred  every  half-year,  later  on  at 
intervals  of  every  ten  or  eleven  days. 

Paternal  grandfather 
(died  over  80  years  of  age) 


Paternal  aunt         Paternal  uncles  FMher,  affected 


'        '       i        ■  '  I  I 

Sisters  PoiieKt  Brotheni 

oneaffeded 


Son 


Son  Son 

youstgest  norc  16  yearn 
affected 

T.  Wardrop  GriflSth,"  of  Leeds,  reports  a  case  of  an  adult  woman, 
aged  twenty-three  years,  who  from  infancy  had  been  subject  to  at- 
tacks of  localized  oedema  involving  the  hands,  feet,  shoulders,  geni- 
tals, and  throat.  At  the  age  of  twenty-three  years  death  occurred 
suddenly  from  laryngeal  obstruction.  Her  father  had  been  subject 
to  similar  attacks  from  earliest  infancy.  At  the  age  of  twenty-one 
years  he  had  a  laryngeal  attack;  a  few  years  later  another;  and  at  the 
age  of  twenty-nine  years  a  third  attack  caused  his  death.    Examina- 
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tion  of  the  larynx  of  the  woman  showed,  in  cross-sections,  that  the 
oedema  involved  not  merely  the  mucous  membrane,  but  also  the 
deeper  connective  tissue,  and  even  the  substance  of  the  muscles 
themselves,  which  condition  Griffith  thinks  would  prevent  the  ab- 
ductors from  enlarging  the  aperture  during  inspiration,  and  so  lead 
to  death. 

These  instances  leave  no  doubt  of  the  influence  of  heredity  in  some 
of  these  cases  of  acute  oedema.  The  characteristics  of  this  affection 
are  recurrent  attacks  of  acute  cedema  in  varying  portions  of  the  body, 
usually  of  rapid  development  and  brief  duration,  and  often  asso- 
ciated with  disturbances  of  the  gastrointestinal  tract. 

We  now  come  to  the  consideration  of  a  form  of  cedema  with  quite 
different  characteristics.  This  variety  is  as  slow  in  its  development 
and  as  sluggish  in  its  course  as  the  form  we  have  just  described  is 
acute  and  transient. 

Higier"  says,  in  speaking  of  oedema  not  of  organic  origin,  but 
occurring  in  connection  with  some  neurotic  condition :  "  It  may  ap- 
pear and  disappear  in  some  hours  or  some  days,  but  it  may  also  last 
the  life  long.  It  is  not  rarely  hereditary."  This  would  seem  to  indi- 
cate that  this  author  regards  these  two  forms  as  in  close  relationship. 
It  is  questionable,  however,  whether  we  are  justified  in  so  consider- 
ing them,  on  the  basis  of  their  clinical  characteristics. 

Heredity  is  as  strongly  indicated  in  some  of  these  chronic  cases  as 
in  the  above-cited  acute  forms.  The  features  peculiar  to  this  chronic 
form  of  oedema  are  swelling  in  one  or  more  extremities  or  parts  of 
an  extremity,  of  gradual  onset,  and  usually  life-long  course,  unat- 
tended by  pain  or  disturbance  of  the  general  health.  Some  slight 
exceptions  to  this  definition  may  be  found  in  individual  cases;  such 
as  transient  pain,  or  the  presence  of  some  coincident  affection, 
usually  of  the  nervous  system;  but  they  are  so  seldom  as  to  but 
emphasize  the  rule. 

The  following  remarkable  cases  are  reported  by  Milroy:" 

Mrs  W.    Herself  normal 
a  relative  affected. 

I 

Joseph  W. 
her  son 


JtUia 


Sally 


3  children  died  in  child- 
hood of  whom  one  is 
knovm  to  have  been  affected 


Charity 


Olive 


Sarah 


Lydia 


4  children 
1  affected 


13  children 
all  normal 


3  children 
1  affected 


2  children 
normal 


4  children 
1  affected 

I 

4  children 
1  affected 


5  children 
1  affected 

9  children 
2  affected 


8  children 
1  affected 


9  children 
all  normal 


6  children 
3  affected 


11  children 
2  affected 


2  children 
normal 


6  children 
2  affected 
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Of  six  generations,  comprising  ninety-seven  individuals,  over  22 
per  cent,  were  affected.  In  the  third  generation  there  were  nine  indi- 
viduals, all  children  of  one  father.  Of  these,  three  died  in  childhood 
of  unknown  cause.  Of  the  remaining  six,  four  lived  to  be  over  seventy 
years  of  age,  and  two  were  eighty  and  eighty-two  years,  respectively, 
at  time  of  death.  The  other  two  died  at  the  ages  of  sixty-six  and 
thirty-eight  years.  This  indicates  in  a  striking  way  how  absolutely 
harmless  this  form  of  oedema  appears  to  be.  We  shall  see  that  it  is, 
in  this  respect,  in  sharp  contrast  to  the  form  we  have  previously 
considered. 

Jopson"  reports  two  cases  of  marked  subcutaneous  oedema  of  the 
lower  extremities  of  congenital  origin  in  children,  aged  four  years 
and  one  and  one-half  years,  respectively,  whose  father,  during  his 
childhood,  had  a  similar  condition,  which  disappeared  as  he  became 
older.  The  swelling  in  both  cases  pitted  on  pressure.  In  the  older 
child  the  foreskin  at  birth  was  also  involved. 

In  1899  Meige"  reported  cases  of  a  similar  affection  occurring  in 
eight  members  of  one  family  through  four  generations-  The  reader 
is  referred  to  his  excellent  article  for  photographs  of  the  condition. 

Maternal  great-grandmother 


Maternal  grandmother 


Mother  Uncles 


2sulers  Brother 

patients 


In  each  of  these  cases  the  swelUng  came  on  at  the  period  of  puberty 
or  sUghtly  later,  that  is,  from  the  thirteenth  to  the  twenty-third  year, 
and  continued  a  chronic  course,  involving  in  some  cases  only  one  leg, 
in  others  both  legs,  in  others  both  leg  and  thigh. 

Desnos,"  in  speaking  of  chronic  oedema,  mentions  that  it  may  be 
hereditary,  and  thinks  that  when  it  is  so  it  is  usually  down  the 
maternal  line.  These  cases  of  Meige,  published  eight  years  after 
this  statement  was  made,  seem  to  confirm  the  opinion.  So  few  have 
been  the  cases  reported,  however,  of  this  chronic  hereditary  oedema 
that  it  is  impossible  to  determine  that  such  is  the  case.  It  certainly 
is  not  so  in  acute  oedema  of  hereditary  nature. 

In  the  cases  reported  by  Dinkelacker,  Quincke,  and  Valentin,  and 
in  the  instances  cited  by  Striibing,  it  was  transmitted  from  a  father 
to  a  son. 

In  Osier's  cases  this  repeatedly  occurs.  In  one  instance  the  dis- 
position can  be  traced  through  the  male  line  for  four  generations; 
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great-grandfather,  grandfather,  father,  and  son  each  being  subject 
to  the  attacks.  This  is  strikingly  exemplified  in  Schlesinger's  cases, 
where  also  four  generations  in  the  paternal  succession  were  afPected. 
In  Yarian's  patient  the  maternal  element  is  somewhat  more  evident, 
but  even  here  we  see  that  among  her  ancestors  and  relatives  a  father 
transmitted  the  disposition  to  several  of  his  sons,  and  through  one  of 
these,  not  alone  to  a  granddaughter,  but  to  a  grandson  and  great- 
grandson. 

There  have  been  many  endeavors  to  solve  the  problem  of  the  pro- 
duction of  cedema.  One  of  the  earliest  attempts  at  the  solution  of 
the  question  was  that  of  Lower,^"  in  1669.  Lower  ligatured  the  in- 
ferior cava  and  claimed  to  have  thereby  obtained  cedema  of  the  lower 
extremities  and  ascites,  as  the  result  of  the  venous  stasis,  the  blood 
serum  passing  through  the  vessel  walls  as  through  a  filter.  This  was 
the  mechanical  filtration  theory.  Wherein  the  error  in  his  experi- 
ment lay  does  not  now  appear.  At  all  events,  this  was  the  prevailing 
view  for  two  hundred  years  up  to  1869. 

Virchow,^^  in  his  Handbook  of  Special  Pathology  and  Therapy,  pub- 
lished in  1854,  says :  "  I  have  never  been  able  to  convince  myself  that 
in  mechanical  dropsy  the  fluid  passes  through  the  walls  of  the  veins. 
The  location  of  the  transudation  is  mainly  the  capillaries.  With  a 
certain  degree  of  lateral  pressure  the  capillary  wall  may  be  permeable 
for  watery  fluid." 

This  is  a  practical  acceptance  of  the  mechanical  filtration  theory 
for  certain  forms  of  cedema,  but  he  says  further:  "Exceedingly 
difficult  is  finally  the  question  of  the  primary  essential  or  idiopathic, 
and  the  secondary,  consecutive,  or  symptomatic  dropsies.  One 
may  assume  that  these  primary  and  essential  dropsies  are  brought 
about  by  an  arterial  fluxion  in  parts  whose  blood  and  lymph  vessels 
are  in  a  state  of  disturbed  nutrition." 

In  1869  Ranvier^^  took  up  Lower's  experiments  and  utterly  failed 
to  obtain  cedema  in  that  way.  All  the  signs  of  venous  stasis  appeared, 
but  cedema  was  not  one  of  them.  When,  however,  he  cut  the  sciatic 
nerve  on  one  side,  on  that  side  he  obtained  oedema,  while  on  the 
other  side  no  transudation  from  the  vessels  occurred.  To  the  writer 
the  most  interesting  result  of  Ranvier's  experiments  is  the  following: 
(Edema  was  only  obtained  when  the  sciatic  nerve  itself,  outside 
of  the  spinal  canal,  was  cut.  When  its  roots  of  origin  inside  the  canal 
before  the  accession  of  many  sympathetic  fibres  were  severed  no 
dropsy  resulted. 

In  1877  Cohnheim  and  Lichtheim^'  published  the  results  of  numer- 
ous experiments.  They  concluded  that  a  hydreemic  condition  of  the 
blood  in  itself  alone  cannot  cause  oedema.  For  its  production  there 
must  exist  coincidently  some  injury  to  the  vessel  walls.  They  show 
that  transfusion  of  salt  solution,  even  to  the  extent  of  64  per  cent,  of 
a  dog's  weight,  is  not  followed  by  oedema  of  the  skin.  Such  injury 
to  the  vessel  walls  may,  however,  be  brought  about  in  time  by  a 
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hydrsemic  condition  itself.  "The  normal  function  of  the  vessel  walls 
is  dependent  upon  the  continuation  of  normal  circulation  in  the 
vessels.  .  .  .  It  is  hardly  to  be  doubted  that  not  alone  the 
oxygen,  but  other  constituents  of  the  blood  are  equally  im- 
portant factors  for  the  maintenance  of  the  normal  function  of  the 
vessels." 

Sotnischewsky^  thought  that  oedema  could  be  produced  by  simple 
constriction  of  the  ^eins,  provided  the  total  venous  outflow  of  the 
limb  was  cut  off,  while  every  opportunity  for  the  afflux  of  blood  to 
the  part  was  afforded.  He  found,  however,  that  when  he  also  cut 
the  nerve  supplying  a  vein,  oedema  occurred,  even  if  the  total  venous 
outflow  was  not  restricted. 

Cohnheim^*  again,  in  1882,  emphasizes  the  greater  facility  with 
which  oedema  occurs  in  hydraemia  from  the  poorly  nourished  and 
permeable  vessels.  He  cites  the  experiment  of  Ostroumoff,  in  the 
course  of  his  remarks.  Ostroumoff  irritated  the  peripheral  end  of 
cut  Ungual  nerve  with  an  induced  current  of  gradually  increasing 
intensity.  He  obtained  a  primary  hypersemia,  followed  in  ten  min- 
utes by  oedema,  which,  ten  minutes  later,  had  reached  marked  pro- 
portions. In  1884  some  exceedingly  interesting  experiments  were 
carried  out  by  Landerer*'  to  determine  the  part  played  by  the  elastic 
tissue  in  transudation.  He  found  tissues  subject  to  dropsy  markedly 
deficient  in  elasticity,  and  concluded  that  this  factor  was  one  of  great 
influence  on  the  circulation  of  the  blood  and  lymph.  He  considers 
oedema  and  inflammation  also,  an  impairment  of  "the  elastic  equi- 
librium of  the  circulating  fluids  of  the  body."  This  subject  was  men- 
tioned by  Monro  previous  to  1777,  for  in  the  German  translation  of 
his  work  on  dropsy  of  that  date,  on  page  11,  is  the  following:  "Es 
giebt  viele  und  mancherlei  Ursachen  von  der  Wassersucht.  Die 
vomehmsten  davon  sind  folgende.  .  .  .  Eine  Erschlappung  und 
Schwache  der  Fasem.    Diese  Ursache  fallt  ofters  vor.*'*' 

Gaertner,"  repeating  the  experiments  of  Cohnheim  and  Lich- 

theim,  thought  that  their  injection  of  the  salt  solution  was  too  rapid, 

and  that  oedema  ensued  when  the  fluid  was  more  slowly  introduced. 

Gergens^'  found  that  in  frogs  the  vessels  allowed  much  more  fluid 

to  pass  through  when  the  medulla  was  destroyed. 

Of  much  interest  are  the  experiments  of  Salvioli.*"  He  found  that 
an  excess  of  artificial  hydraemia  did  not  cause  transudation  into  the 
subcutaneous  tissue,  but  did  to  a  certain  extent  produce  oedema  of 
some  of  the  internal  organs.  When,  however,  he  ligatured  the  renal 
and  inf^or  mesenteric  vessels,  fluid  did  collect  in  the  subdermal 
spaces  of  the  abdomen,  thorax,  and  thighs.  From  this  he  concluded 
that  some  vessels  are  naturally  more  permeable  than  others,  and  that 
when  these  vessels  are  cut  off  from  the  circulation,  in  this  state  of 
artificial  hydraemia,  those  next  in  order  of  permeability  permit  trans- 
udation to  take  place.  He  regards  the  different  organs  as  possess- 
ing different  degrees  of  i>ermeability,  and  thinks  that  the  location  of 
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such  transudation  may  be  varied  by  suppressing  the  vessels  that 
under  usual  conditions  most  readily  allow  filtration. 

Jankowski^^  says  that  cedema  from  hydrsemia  in  itself  alone  does 
not  exist,  but  that  in  such  condition  where  the  vessel  walls  are  injured 
even  slight  disturbances  of  circulation  suffice  to  produce  transuda- 
tion. 

Recklinghausen^^  considered  oedema  the  product  of  increased  fil- 
tration of  blood  plasma,  dependent  on  abnormal  pressure  in  blood- 
and  l3rmpli-vessels  or  on  chemical  change  in  the  blood  plasma. 

Heidenhain^'  and,  at  about  the  same  time,  Hamburger,^*  of 
Utrecht,  advanced  the  theory  that  the  capillary  endothelium  pos- 
sesses powers  of  secretion,  and  is  not  merely  a  filtering  agent. 

Horsley  and  Boyce'^  saw  the  results  of  Ranvier's  experiments  con- 
firmed in  nine  out  of  twelve  cases,  and,  in  an  enumeration  of  the 
various  factors  in  the  production  of  oedema,  quote  the  paper  of  Tiger- 
stedt  and  Santesson^®  (which  was  not  available  to  me)  as  disposing 
once  and  for  all  of  physical  theories,  and  of  the  dependence  of 
transudation  on  mere  variation  in  pressure  on  the  two  sides  of  a 
permeable  membrane. 

Hamburger;^^  in  a  paper  on  the  regulation  of  the  "osmotic  ten- 
sion" of  fluids  in  the  peritoneal  and  pericardial  cavities,  considers 
as  factors  in  transudatipn,  venous  hypersemia,  increased  permea- 
bility of  vessel  walls,  and  irritation  of  the  capillary  endothelium  by 
some  substance  produced  by  disease,  and  later  adds,^*  as  a  fourth 
factor,  "retardation  of  absorption." 

Lazarus-Barlow,^'  in  a  most  valuable  contribution  to  the  subject, 
concludes  that  cedema  is  not  caused  by  merely  mechanical  means, 
even  in  the  cardiac  variety;  that  there  is  no  evidence  of  any  damage 
to  the  bloodvessels,  other  than  that  caused  by  starvation  of  the  same; 
and  that  anaemia,  being  in  fact  a  starvation,  in  conjunction  with 
non-removal  of  waste  products,  is  an  important  cause  of  cedema. 

The  non-removal  of  waste  products  introduces  the  element  of 
poisoning,  which,  he  thinks,  is  a  more  important  factor  than  mere 
anaemia. 

Senator*"  believes  that  dropsy  does  not  necessarily  depend  on  dis- 
ease of  the  kidneys,  but  upon  a  coincident  injury  to  and  consequent 
increased  permeability  of  the  blood-  and  lymph-vessels  of  the  skin, 
and  of  the  serous  and  mucous  membranes. 

Boddaert*^  says:  "It  is  the  general  scientific  opinion  that  obstruc- 
tion of  the  lymphatics  plays  no  part  in  the  development  of  cedema  by 
constriction,"  but  concludes  from  his  researches  that  oedema  by 
constriction  is,  at  first,  at  least,  essentially  lymphatic. 

He  considers,  as  a  result  of  direct  experiment,  that  the  oedema 
produced  in  one  extremity  by  ligature  of  the  lymphatics  alone  is 
identical  in  kind  with  that  produced  in  the  other  limb  by  constriction 
of  its  entire  circumference  (in  the  upper  part  of  the  thigh).  His 
researches  were  conducted  on  rabbits. 
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Opitz**  presented,  in  1899,  an  excellent  general  consideration  of 
the  whole  subject  of  oedema. 

He  thinks  that  the  filtration  theory  received  a  hard  blow  from  the 
experiments  of  Cohnheira  and  Lichtheim,  whose  work  he  considers 
the  starting-point  for  the  modem  theory  of  oedema. 

Howell*^  classes  oedema  as  follows:  (Edema  of  engorgement, 
oedema  of  inflammaton-  origin,  that  of  hydnemic  or  cachectic  nature, 
and  that  of  angioneurotic  character.  Changes  in  the  vessel  walls  of 
nutritive  character,  qualitative  changes  in  the  blood  and  toxaemias 
resulting  in  malnutrition  and  nerve  irritation,  are  all  causative  factors. 
Instances  of  such  blood  conditions  are  seen  in  anaemia,  chlorosis, 
scurvy,  slow  starvation,  chronic  discharges,  etc.,  and  all  debiUtating 
influences  resulting  in  hydraemia. 

Funck,**  in  an  exceedingly  interesting  paper  on  the  physiology  and 
pathology  of  dropsy,  says  that  it  has  been  experimentally  shown  that, 
within  moderate  limits,  as  in  ordinary'  disease,  neither  a  diminution 
of  albumin  nor  an  excess  of  water  in  the  blood  is  sufiicient  to  cause 
oedema.  To  produce  oedema,  something  more  is  required  than  more 
facility  of  filtration  of  watery  blood,  in  fact,  malnutrition  of  the  vessel 
wall,  lessened  elasticity  from  vasomotor  paralysis,  rendering  the  ves- 
sels more  permeable  for  fluid. 

Albu*'  believes  that  a  watery  condition  of  the  blood,  with  loss  of 
albumin,  favors  the  transudation  of  serum  from  the  vessels;  that  a 
"hydraemic  plethora,"  with  lessened  outflow  of  fluid,  tends  to  the 
same  condition ;  while  the  »ine  qua  non  is  an  increased  permeability 
of  the  vessel  walls.  These  three  theories  are  practically  those  of 
Bright,  Bartels,  and  Cohnheim,  respectively,  combined. 

Among  the  latest  works  on  the  causation  of  oedema  known  to  the 
writer,  and  which  practically  brings  the  subject  up  to  date,  is  the 
interesting  work  of  Jacques  Loeb,*'  of  Chicago.  Loeb  considers 
the  filtration  theory  utterly  erroneous.  He  says :  "  I  consider  that  the 
power  for  the  movement  of  fluid  in  the  tissues  in  cases  of  oedema  (as 
in  all  other  cases)  is  essentially  to  be  sought  for  in  osmotic  force,  and 
that  the  oedematous  conditions,  that  is  to  say,  the  penetration  of 
fluids  into  the  tissues,  occur  when  the  osmotic  force  in  the  tissues  is 
higher  than  that  of  the  blood  and  lymph.  In  other  words,  the  oedema 
must  have  as  its  basis  such  causes  as  raise  the  osmotic  force  of  the 
tissue  or  lessen  the  osmotic  force  of  the  blood  and  lymph."  This 
may  be  a  change  in  the  tissues  of  chemical  nature  that  increases  its 
osmotic  force.  Ix)eb  produced  such  a  change  in  a  muscle  by  totally 
shutting  off  its  circulation,  and  suggests  that  it  may  have  been  due 
to  lack  of  oxygen.  He  shows  that  the  osmotic  pressure  may  be  300 
times  the  degree  of  intravascular  pressure  that  has  been  thought 
sufficient  to  produce  the  highest  degree  of  oedema  of  the  lungs. 

Many  experiments  with  frogs  showed  that  a  given  muscle  in  a 
limb,  when  the  circulation  to  the  limb  was  totally  restricted,  absorbed 
fluid  to  from  1  per  cent,  to  3  per  cent,  of  its  weight  in  eighteen  hours, 
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15  per  cent,  in  forty-eight  hours,  25  per  cent,  to  40  per  cent,  in  seven 
days.  A  similar  result  ensued  when  the  muscle  was  removed  and 
placed  in  salt  solution. 

This  chemical  change  in  the  muscle,  which  increases  its  osmotic 
force,  and  is  apparently  due,  he  thinks,  to  lack  of  oxygen,  is  accom- 
panied by  acid  formation.  Osmotic  force  may  be  increased  in  the 
tissues  by  alkalies,  acids,  and  loss  of  water. 

"The  occurrence  of  oedema  is  brought  about  by  chemical  changes 
in  the  tissues.  These  chemical  changes  influence  first  the  osmotic 
force  in  the  sense  that  in  the  tissues  that  are  cedematous  it  is  higher 
than  in  the  blood  and  lymph.  Second,  these  chemical  changes  may 
also  bring  about  morphological  changes." 

As  Sewall^'  pointed  out  some  years  ago,  there  can  be  no  question 
but  that  osmosis  in  living  animal  tissue  is  a  different  problem  than 
it  is  in  dead  membrane.  The  endothelial  walls  of  the  capillaries  are 
composed  of  living  cells  engaged  in  active  vital  process,  vital,  at  least, 
as  regards  their  own  existence,  if  in  no  other  way.  That  this  living 
cell  membrane  allows  the  fluid  of  the  blood  or  tissues  to  pass  through 
it,  subject  only  to  the  law  of  diffusion,  as  applicable  to  dead  inert 
membrane,  seems  to  the  writer  extremely  problematical,  although, 
perhaps,  possible.  Another  source  of  error  is  the  assumption  that 
deductions  drawn  from  experiments  on  lower  animals  are,  without 
further  qualification,  applicable  to  physiological  or  pathological 
processes  in  the  human  being. 

Not  alone  do  different  animals  vary  greatly  in  the  degree  to  which 
a  physiological  or  pathological  process  may  be  carried  out,  but  also 
corresponding  organs  in  the  different  species  may  possess  functions 
differing  greatly  in  degree,  if  not  in  kind.  This  is,  perhaps,  nowhere 
more  evident  than  in  the  cutaneous  covering  of  the  various  animals. 
Thus  the  skin  of  man  is  an  organ  of  excretion  of  the  utmost  impor- 
tance, while  in  the  dog  this  is,  by  comparison,  a  function  of  infinitely 
less  value.  In  the  rabbit  and  guinea-pig  such  is  also  the  case,  while 
in  some  animals  scarcely  any  analogy  exists.  The  dog,  and  occa- 
sionally the  rabbit,  have,  as  a  rule,  been  the  animals  employed  in  the 
attempt  to  solve  this  question.  It  would  seem  that  such  marked 
variation  in  the  function  of  an  organ,  in  man  of  the  greatest  impor- 
tance, in  the  animals  experimented  upon  of  relatively  little  impor- 
tance, in  the  elimination  or  retention  of  the  watery  constituents  of 
the  body,  must  have  its  influence  on  the  results  of  these  experiments, 
and  should  be  considered  in  the  deductions  drawn  therefrom  for 
application  to  similar  processes  in  the  human  being. 

However,  the  actual  process  of  transudation  may  take  place,  we 
know,  beyond  all  reasonable  doubt,  that  the  exciting  factor  in  this 
process  may  be,  in  numerous  cases,  of  neurotic  nature.  It  is  not 
necessary  to  go  beyond  the  limits  of  the  human  species  to  find  con- 
vincing evidence  of  this  fact. 

The  occurrence  of  oedema  in  traumatic  or  surgical  injury  to  a  nerve 
or  in  other  nerve  disturbance  has  frequently  been  seen. 
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The  oedema  following  nerve  section;  the  transudation  occurring 
in  the  area  of  distribution  of  a  nerve  which  has  been  the  seat  of 
neuralgic  pain;  the  cedema  occasionally  met  with  in  neuritis;  that  of 
paralyses,  and  that  sometimes  seen  in  tetany  are  all  instances  in 
which  the  neurotic  factor  is  apparently  direct.  Further  evidence  is 
found  in  the  occasional  occurrence  of  not  only  a  circumscribed  but 
a  unilateral  cedema,  of  which  a  case  will  be  noted  among  these  here 
reported.  (Fritz.)  These  cases  are  somewhat  analogous  to  those 
of  unilateral  hyperhidrosis  or  hemidiaphoresis  sometimes  seen.  The 
occurrence,  simultaneous  with  the  transudation,  of  symptoms  of  un- 
doubted nervous  origin,  or  the  occurrence  of  the  same  at  other  times, 
or  occasionally  in  alternation  with  the  cedema,  furnishes  also  strong 
presumptive  e%ddence  of  its  neurotic  character.  The  extremely  rapid 
onset,  development,  and  disappearance  of  the  acute  attacks  can 
hardly  be  accounted  for  on  any  other  than  a  neurotic  basis. 

Finally,  the  heredity  itself  in  the  cases  above  mentioned  strongly 
suggests  a  neurosis. 

Of  interest  in  this  connection  are  the  cases  of  periodical  vomiting 
described  by  Leyden,**  who  cites  their  analogy  to  the  "gastric  crises" 
of  Charcot.  These  attacks  closely  resemble  those  of  Striibing's  and 
Yarian's  cases,  apart  from  the  oedema.  They  were,  as  in  the  case 
of  Striibing's  younger  patient,  accompanied  by  the  vomiting  of  large 
amounts  of  watery  fluid.  In  none  of  these  cases  did  oedema  ever 
appear,  but  the  gastric  symptoms  are  practically  identical  with  those 
seen  so  frequently  in  these  cases  of  acute  oedema. 

The  neurotic  element  in  the  chronic  cases  is  not  evident,  although 
Meige  is  inclined  to  consider  them  analogous  to  the  trophic  disturb- 
ances seen  in  lesions  of  the  cord. 

No  more  curiously  interesting  affection  exists  than  this  recurrent 
acute  oedema.  Here  we  have  in  one  family  a  man  living  in  unim- 
paired vigor  of  mind  and  body  at  ninety-two  years,  having  suffered 
with  the  affection  for  seventy-four  years,  while  in  his  family  a  child 
died  of  the  affliction  in  early  life,  and  an  adult  woman  forfeited  her 
life  to  the  same  disease.  That  death  may  be  narrowly  escaped  is  illus- 
trated by  the  fact  that  his  mother  at  one  time  nearly  died  of  "short- 
ness of  breath,"  but,  nevertheless,  hved  to  be  seventy-two  years  old. 

That  death  may  come  with  great  suddenness  and  without  warning 
is  shown  by  Griffith's  case.  This  woman  was  playing  on  the  floor 
with  her  baby,  apparently  in  perfect  health,  when  she  was  seen  to 
suddenly  put  her  hand  to  her  throat  as  if  she  felt  trouble  there  and 
immediately  fell  over  dead. 

This  affection  has  occasionally  been  regarded  as  one  of  little  seri- 
ousness to  life.  It  is,  however,  a  condition  of  serious  import,  and, 
once  occurring,  renders  the  patient's  future  always  insecure. 

Krieger's  case  was  found  dead  in  bed,  and  autopsy  showed  that 
death  was  due  to  oedema  glottidis.  Five  of  the  eight  members  of  the 
family  cited  l)y  Fritz  died  of  glottic  oedema,  including  both  of  the 
patient's  brothers. 
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Griffith's  case  died  at  twenty-three  years  and  her  father  at  twenty- 
nine  years,  both  of  oedema  of  the  glottis. 

These  cases  are  only  those  occurring  in  the  families  where  the 
affection  manifested  some  hereditary  tendency.  Many  fatal  cases 
have  been  recorded  in  instances  of  acute  recurrent  oedema  where 
heredity  was  not  manifested,  and  which,  therefore,  are  not  included 
among  those  we  are  considering.  But  if  we  consider  the  mortahty 
in  these  hereditary  cases  alone,  we  shall  see  that  the  affection  shows 
a  death  rate  of  about  16  per  cent. ;  while  of  the  remaining  cases,  6  per 
cent,  had  had  attacks  in  which  death  was  imminent. 

This  is  a  mortality  in  strong  contrast  to  the  prognosis  given  by  some 
writers  for  acute  recurrent  oedema;  and  it  will  at  once  be  evident  why 
this  is  so,  when  we  consider  that  cases  of  this  affection  are  rarely 
under  the  observation  of  any  one  observer  for  any  prolonged  period 
of  time. 

The  full  life  history  of  the  individual  is,  therefore,  not  obtained. 

In  a  somewhat  extensive  review  of  the  general  subject  of  acute 
oedema  previous  to  the  study  of  the  hereditary  cases,  it  was  evident 
to  the  writer  that  the  mortality  was  much  greater  than  was  generally 
considered,  but  no  conception  of  as  high  rate  as  the  above  percentage 
indicates  was  obtained.  It  would  seem,  however,  that  we  must  be 
nearer  the  truth  in  deduction  based  on  these  hereditary  instances, 
for  here  we  know  the  life  history  of  many  of  the  individuals,  and 
further  knowledge  of  the  ultimate  fate  of  those  still  living  would  tend 
not  to  diminish  but  to  rather  increase  the  death  rate. 

In  the  fatal  cases  death  was  due,  almost  without  exception,  to 
oedema  of  the  glottis. 

If  in  the  adult  death  may  occur  with  the  extreme  suddenness  seen 
in  so  many  of  these  instances  from  obstructive  oedema  of  the  throat, 
it  might  well  be  thought  that  in  the  child  this  would  be  much  more 
likely  to  occur. 

Curiously  enough,  however,  the  majority  of  the  deaths  in  the  cases 
here  reported  occurred  in  adult  life,  notwithstanding  the  fact  that 
many  of  the  individuals  had  been  afflicted  with  the  affection  in  child- 
hood. 

Another  singular  fact  is  that  while  in  almost  every  family  there 
were  many  cases  that  began  in  childhood,  there  were  a  number  in 
which  the  affection  did  not  appear  until  after  this  period;  and  in  one 
family,  in  four  generations,  no  case  occurred  until  adult  life  was 
attained. 

Direct  exciting  cause  seems  often  to  be  present  in  the  individual 
attacks.  In  a  number  of  instances  trauma  appeared  responsible  for 
the  onset;  in  others  exposure  to  extremes  of  temperature  or  emotional 
excitement  were  apparent  factors.  These  can  but  be  regarded  as 
merely  the  sparks  that  induce  the  explosion  of  nerve  force,  already  in 
a  state  of  hereditary  unstable  equilibrium. 

Of  the  ultimate  neurotic  nature  of  the  affection,  it  would  seem  that 
there  could  be  no  serious  doubt. 
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A  Treatise  on  Orthopedic  Surgery.  By  Royal  Whitman, 
M.D.,  Instructor  in  Orthopedic  Surgery  in  the  College  of  Physi- 
cians and  Surgeons  of  Columbia  University,  New  York ;  Associate 
Surgeon  to  the  Hospital  for  Ruptured  and  Crippled;  Orthopedic 
Surgeon  to  the  Hospital  of  St.  John's  Guild ;  Chief  of  the  Ortho- 
pedic Department  of  the  Vanderbilt  Clinic ;  Member  of  the  Royal 
College  of  Surgeons  of  England;  Member  and  some  time  President 
of  the  American  Orthopedic  Association ;  Corresponding  Member 
of  the  British  Orthopedic  Society;  Member  of  the  New  York 
Surgical  Society,  etc.  Second  edition,  revised  and  enlarged- 
Illustrated  with  507  engravings.  Philadelphia  and  New  York: 
Lea  Brothers   &  Co.,  1903. 

The  second  edition  of  this  book  triply  applauds  its  author.  'J'he 
first  edition,  profusely  illustrated  by  line  and  half-tone  prints, 
completely  and  concisely  presented  the  best  and  latest  thought  of 
to-day  in  orthopedic  surgery.  The  prompt  exhaustion  of  this 
edition  is  but  a  merited  acknowledgment  of  the  appreciation  of 
the  medical  bookbuyer.  The  bookmaker's  tribute  to  the  writer 
follows  and  will  be  welcomed  by  the  booklover,  since  it  accords  a 
more  generous,  fitting,  and  attractive  publication  to  the  second 
edition.  In  the  latter,  contrasted  with  its  predecessor,  suitably 
selected  paper  has  vastly  improved  the  printing  of  the  half-tones, 
while  the  judicious  leading  of  a  smaller  printed  page,  framed  with 
wider  margins,  and  marked  by  a  freer  use  of  boldface  headings, 
has  much  increased  the  ease  of  reading  and  reference  and  mate- 
rially enhanced  the  beauty  as  well  as  the  number  of  the  new  book's 
pages.  Not  resting  on  the  double  laurels  won  by  the  first  edition, 
the  author  has  proceeded  to  deserve  a  third  variety  on  account  of 
new  features  introduced  in  text  and  illustration  in  the  second  edition. 
Not  only  has  the  work  been  brought  abreast  of  the  moment  by  a 
number  of  valuable  additions,  but  the  matter  of  the  first  edition 
has  been  revised  and  in  a  couple  of  instances  reclassified. 

The  Ix)renz  refinement  of  the  Pravaz  and  Paci  manipulative 
articulation  by  "  bloodless  method  "  of  congenitally  unarticulatetl 
hip-joints  is  described  in  minute  detail,  and  step  by  step  illustrated 
through  each  stage  of  operation,  fixation,  and  after-treatment.  This 
supplement  to  what  in  the  first  edition  was  rather  a  comprehensive 
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chapter  will  doubtless  be  scrutinized  first  and  with  ungrudging 
approval  by  each  reader  of  the  new  volume.  Congenitally  mal- 
formed hips,  however,  are  comparatively  rare  deformities,  and  the 
greater  usefulness  of  this  book  lies  in  the  excellent  chapters,  with 
which  we  are  familiar,  dealing  with  the  more  prevalent  tubercular 
lesions  of  spine  and  hip,  w4th  rachitic  deformities,  with  scoliosis, 
with  paralyses,  and  the  congenital  and  other  distortions  of  the  feet, 
including  the  practically  universal  ones  due  to  conventional  shoeing, 
and  not  forgetting  the  newly  inserted  method  of  correcting  hallux 
valgus  by  Sampson's  ingenious  toe-post.  One  cannot  glance  at 
these  chapters,  in  either  edition,  without  admiration  for  their  illus- 
trative demonstration — clear  beyond  mistake — of  the  most  modern 
orthopedic  methods  and  apparatus. 

The  topical  division  of  subjects  with  subclassifications  on  a  patho- 
logical basis  has  been  preserved,  and  doubtless  \vi\\  be  of  practical 
assistance  in  reference  for  physicians  not  devoted  to  this  specialty. 
On  the  other  hand,  both  scientifically  and  for  the  instruction  of 
students,  it  would  seem  preferable  to  group  the  subjects  according 
to  their  pathological  origin  and  subdivide  them  in  reference  to  their 
anatomical  distribution.  J.  M.  S. 


Radium  and  Other  Radioactive  Substances:  Polonium, 
Actinium,  and  Thorium.  With  a  consideration  of  Phosphores- 
cent and  Fluorescent  Substances,  the  Properties  and  Applications 
of  Selenium,  and  the  Treatment  of  Disease  by  the  Ultraviolet 
Light.  By  William  J.  Roimer,  Consulting  Electrical  Engineer. 
New  York:  D.  Van  Nostrand  Co.,  1903. 

Coming  at  this  time,  when  the  attention  of  students  of  both  pure 
and  applied  science  is  focused  on  the  extraordinary  phenomena 
manifested  by  radium,  polonium,  and  their  allies,  this  little  work 
is  singularly  opportune.  Within  the  brief  compass  of  72  pages  the 
author  presents  clearly  and  concisely  a  great  deal  of  very  interesting 
and  instructive  matter. 

To  the  physician  the  subject  has  a  double  interest:  he  follows 
with  appreciation  the  work  of  the  physicists  in  their  investigations 
into  t^iose  activities,  the  manifestations  of  which  have  so  changed 
oiir  views  of  matter;  he  seeks  for  therapeutic  possibilities  in  the 
practical  application  of  this  radioaction  against  disease. 

The  first  part  is  devoted  to  a  consideration  of  phosphorescent 
and  fluorescent  substances,  which  the  author  aptly  likens  to  "step- 
down  transformers,"  in  that  they  lower  the  vibration  frequency  of 
tdtra violet  rays  to  such  a  number  that  the  human  eye  can  appreciate 
them.  The  fact  that  many  of  these  substances  respond  to  the  stimu- 
lation of    radioaction   and    emit   light   makes  their  study  one  of 
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importance.  As  an  example  of  this  is  given  the  fact  that  a  diamond 
will  phosphoresce  from  stimulation  by  radium,  thus  differentiating 
it  from  an  imitation  diamond. 

Briefly  and  clearly  the  author  gives  the  history  of  radioactive 
substances  from  their  extraction  from  the  common  source,  pitch- 
blend,  through  the  record  of  observed  facts  and  ingenious  hypoth- 
eses. The  author  discusses  the  substances  in  the  order  of  their 
activity,  taking  uranium  as  a  standard;  the  emanating  rays  are 
classified  according  to  their  power  of  penetration  and  susceptibility 
to  deflection  by  a  magnet,  and,  further,  their  properties  are  compared 
with  those  of  x-rays.  Several  interesting  radiographs  are  shown, 
giving  the  photographic  record  of  the  power  of  penetration  of  the 
emanations  from  the  radioactive  substances  through  materials  of 
varying  resistance.  In  conclusion,  we  are. given  a  short  though 
entertaining  account  of  the  Finsen  Light  Institution  and  the  method 
of  treatment  employed  there,  some  of  the  results  in  cases  of  lupus 
vulgaris  being  shown  by  photographic  plates.  H.  M.  W. 


Infection  and  Immunity,  with  Special  Reference  to  the 
Prevention  of  Infectious  Diseases.  By  George  M.  Stern- 
berg, M.D.,  LL.D.,  Surgeon-General,  U.  S.  Army  (retired). 
New  York  and  London:  Putnam  &  Sons. 

To  present  the  subjects  of  infection  and  immunity  as  these  phe- 
nomena are  now  interpreted  in  a  form  which  is  intelligible  to  the 
non-medical  reader  is  indeed  a  diflScult  problem.  Owing  to  the 
new  technical  terms  which  the  investigations  upon  antitoxins, 
agglutinins,  precipitins,  and  bacteriolysins  have  brought  into  use, 
and  to  the  complexity  of  Ehrlich's  side-chain  theory,  these  subjects 
have  been  practically  omitted  as  being  unsuitable  for  popular  treat- 
ment. The  volume  therefore  narrows  down  to  discussions  upon 
the  general  subjects  of  "susceptibility  to  infection,"  ^'disinfection," 
"  immunity,"  and  a  series  of  chapters  upon  the  various  infectious 
diseases  which  form  the  second  and  major  part  of  the  volume. 
Bubonic  plague,  Asiatic  cholera,  typhoid  fever,  etc.,  are  all  discussed 
separately.  Each  disease  is  considered  from  an  historical,  etio- 
logical, and  epidemiological  standpoint,  while  special  regard  is  paid 
to  prophylaxis  and  measures  of  prevention.  Technical  terms  are 
avoided  as  much  as  possible  and  the  main  facts  regarding  each 
form  of  infection  are  given  in  a  concise,  clear,  and  interesting 
manner.  The  chapters  on  yellow  fever  and  malaria  are  particularly 
good. 

Perhaps  the  title  of  the  book  is  somewhat  misleading,  but  the 
text  is  none  the  less  interesting.  W.  T.  L. 


I 
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Die  Fermente  und  Ihre  Wirkungen.  Von  Carl  Oppknheimer, 
Dr.  Phil,  et  Med. ;  Assistent  am  Thierphysiol.  inst.  d.  Landwirth. 
Hochsch,  Berlin,  Zweite  Neubearbeitete  Auflage.  Leipzig:  F.  C. 
W.  Vogel,  1903. 

The  general  subject  of  Ferments  has  assimied  so  much  importance 
within  the  last  few  years  that  without  a  proper  knowledge  of  their 
action  one  is  at  a  loss  to  explain  many  of  the  processes  concerned 
in  physiology  or  pathology.  A  book  such  as  this  is  particularly 
acceptable,  and  it  is  really  impossible  to  overestimate  its  value. 
The  subject  is  treated  in  a  purely  scientific  manner  and  each  chapter 
contains  such  a  wealth  of  information  that  it  may  be  read  many 
times  without  exhausting  the  benefits  to  be  derived  from  it,  so 
carefully  has  the  material  been  collected  and  so  concisely  put  forth. 
The  first  and  minor  portion  of  the  book  deals  with  the  subject  in. 
general  terms,  while  in  the  second  portion  the  various  ferments  are 
grouped  together  in  sections,  but  discussed  fully  in  separate  chapters. 
Cytolysins,  agglutinins,  and  precipitins  receive  recognition  and  are 
classed  as  substances  related  in  a  way  to  the  true  ferments.  The 
book  has  both  subject  and  author  indices.  One  realizes  the  great 
care  and  precision  with  which  the  book  has  been  prepared  when 
he  finds  over  1500  references  to  Uterature.  The  book  numbers  439 
pages  in  all.  W.  T.  L. 


Surgical  Diseases  of  the  Abdomen,  with  Special  Reference 
TO  Diagnosis.  By  Ricilard  Douglas,  M.D.,  Formerly  Pro- 
fessor of  G^Tiecology  and  Abdominal  Surgery,  Medical  Depart- 
ment, Vanderbilt  University,  Nashville,  Tenn.;  ex-President  of 
Southern  Surgical  and  Gynecological  Association,  etc.  Illus- 
trated, 883  pp.    Philadelphia:  P.  Blakiston's  Son  &  Co.,  1903. 

Surgeons  both  in  their  journal  articles  and  text-books  have,  we 
feel,  paid  undue  attention  to  operative  technique  to  the  neglect  of 
the  important  question  of  diagnosis.  It  is  therefore  with  pleasure 
that  we  review  this  book  on  Surgical  Diseases  of  the  Abdomen, 
which  deals  almost  entirely  wHlth  the  diagnosis  of  these  conditions 
and  which  is  yet  written  by  a  practical  surgeon.  A  book  dealing 
with  the  diagnosis  of  abdominal  diseases  from  the  surgical  point 
of  view  has  been  a  want  felt  by  all  surgeons,  and  the  present  volume 
bids  fair  to  supply  that  want  very  satisfactorily.  Abdominal  surgery 
has  become  a  wide  field  and  has  extended  its  boundaries  far  into 
the  territory  formerly  considered  entirely  the  domain  of  the  medical 
man.  Consequently  the  question  of  diagnosis  in  this  field  of  surgery 
is  of  as  much,  if  not  more,  importance  to  the  surgeon  than  to  the 
physician. 
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The  book  before  us  presents  each  of  the  subjects  under  discussion 
in  a  most  extensive  and  satisfactory  manner.  At  the  close  of  each 
chapter  is  a  Hst  of  references  which  will  be  found  of  great  value  to 
the  reader  who  desires  to  further  investigate  any  particular  subject. 
The  illustrations  are  not  profuse,  but  supply  every  want. 

It  is  impossible  in  a  review  of  this  kind  to  comment  upon  each 
portion  of  the  book,  but  nevertheless  certain  comments  may  not  be 
out  of  place. 

The  first  chapter  is  an  excellent  one  on  Peritonitis,  in  which  the 
symptoms  and  diagnosis  are  presented  in  a  most  comprehensive 
manner.  Instead  of  describing  extensively  the  steps  of  the  surgical 
treatment,  the  author  briefly  presents  the  surgical  indications. 
Although  we  agree  with  him  that  drainage  is  too  constantly  employed 
in  pelvic  work,  we  are  not  prepared  to  say  the  same,  as  he  does, 
of  appendiceal  work.  He  heartily  approves  the  postural  drainage, 
suggested  by  Fowler,  which  has  proved  so  very  satisfactory  in  cases 
of  peritonitis.  The  diagnosis  and  surgical  indications  of  typhoid 
perforation  are  carefully  considered,  but  in  our  judgment  the  author 
does  not  urge  with  suflficient  energy  immediate  operation  as  soon 
as  symptoms  indicate  perforation.  It  is  now  practically  agreed  by 
all  having  experience  in  this  condition  that  it  is  a  mistake  to  delay 
operation  for  the  recovery  from  shock,  but  that  the  sooner  the 
abdomen  is  opened  and  properly  treated  the  better  will  be  the 
result.  . 

We  fully  concur  with  Douglas  in  his  attitude  toward  the  exploring 
needle  as  a  diagnostic  measure  in  liver  abscess.  He  states  that  the 
needle  should  not  be  employed  unless  the  surgeon  is  prepared  to 
operate  at  once  in  case  pus  is  found. 

The  portions  of  the  book  dealing  with  diseases  of  the  kidney 
and  with  abdominal  injuries  meet  with  our  particular  approval. 
The  latter  portion  of  the  volume  is  devoted  to  surgery  of  the  female 
pelvis,  and  is  not  proportionately  as  extensive  as  other  parte.  One 
criticism  that  might  be  offered  is  that  the  diseases  of  the  ureter 
have  not  been  considered. 

This  book  is  one  which  every  surgeon  and  every  physician  can 
read  with  profit,  and  it  will  undoubtedly  take  its  place  as  a  most 
satisfactory  book  of  reference.  J.  H.  G. 


Cancer  and  Precancerous  Changes,  Their  Origin  and 
Treatment.  By  G.  H.  Fink,  M.R.C.S.,  L.S.A.  Lond.,  Major 
Indian  Medical  Service  (retired).     London:  H.  K.  Lewis,  1903. 

This  pamphlet  is  a  highly  speculative  and  often  vague  discussion 
upon  the  changes  in  the  animal  organism  as  well  as  in  the  surround- 
ing hygienic  conditions  which  may  lead  to  the  development  of 
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cancer.  An  analogy  is  drawn  between  the  life-cycle  of  the  malarial 
parasite  and  the  life-history  of  cancer,  while  great  importance  is 
given  to  the  hypothetical  "materies  morbi"  of  new-gro\s'ths.  Much 
of  the  dissertation  is  far  from  lucid,  owing  both  to  the  abstruse 
nature  of  the  problems  dealt  with  and  to  the  faulty  EngHsh  used. 
To  some  persons  the  book  may  prove  interesting,  but  scarcely 
instructive.  W.  T.  L. 


A  Text-book  of  Obstetrics.  By  J.  Clarence  Webster,  -M.D., 
F.R.C.P.E.,  F.R.S.E.  Philadelphia,  New  York,  and  London: 
W.  B.  Saunders   &  Co.,  1903. 

This  is  a  thoroughly  good  work.  Not  only  is  the  practical  side 
of  the  subject  well  handled,  but,  in  addition,  the  scientific  receives 
its  required  consideration  Throughout  the  author  has  shown  a  nice 
sense  of  proportion,  and  seems  to  us  to  have  succeeded  in  his  en- 
deavor to  make  a  book  suitable  both  for  the  needs  of  the  active 
practitioner  and  the  scientific  student. 

As  might  be  expected,  his  section  upon  Placentation  is  especially 
good,  as  are  the  chapters  on  Ectopic  Pregnancy  and  Eclampsia. 

His  chapter  upon  Pelvimetry  is  up  to  date  in  every  way,  even  to 
the  figuring  of  Ehrenfest's  pehigraph  and  kliseometer. 

Throughout  the  volume  his  advice  as  regards  treatment  is  marked 
with  most  satisfactory  conservatism. 

The  consideration  of  the  subject  of  "Puerperal  Infection"  is,  in 
our  opinion,  one  of  the  most  valuable  portions  of  the  whole  book. 
In  this  chapter  the  subject  is  considered  in  a  thoroughly  scientific 
manner,  and  the  treatment  is  in  accord  with  the  views  which  receive 
the  adherence  of  most  experienced  men. 

In  a  word,  the  author  has  produced  a  very  satisfactory  volume 
which,  undoubtedly,  will  receive  the  commendations  of  the  profes- 
sion. W.  R.  N. 


A  Text-book  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.D. 
Philadelphia,  New  York,  and  Ixjrtdon:  W.  B.  Saunders  &  Co., 
1903. 

Four  editions  since  first  issued,  in  1898,  is  a  record  which  makes 
the  formal  review  of  this  work  a  rather  useless  procedure. 

To  be  a  satisfactory  subject  for  review  a  volume  should  have  some 
rather  glaring  faults  either  of  omission  or  commission,  thus  enabling 
the  one  who  criticises  to  express  his  opinijon  without  being  com- 
pelled to  make  a  very  searching  examination.     Unfortunately,  this 
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volume  is  not  satisfactory  from  the  reviewer's  standpoint,  as  a 
rather  intimate  knowledge  of  the  earHer  editions  and  an  examination 
of  the  changes  and  added  material  in  the  present  one  have  not 
enabled  us  to  find  any  points  about  which  one  can  write  a-dversely. 
We  are,  therefore,  compelled  to  consider  the  good  points  of  the  book, 
a  study  which,  while  not  as  exciting  to  us,  is,  nevertheless,  in  the 
present  instance,  one  which  affords  us  decided  satisfaction,  as  we 
believe  this  to  be  one  of  the  best  books  on  obstetrics  published  up 
to  the  present  time  for  the  use  of  both  the  undergraduate  student 
and  the  man  engaged  in  active  practice. 

As  samples  of  the  general  excellence,  we  would  refer  to  the  chap- 
ters upon  the  Pathology  of  the  Puerperium,  the  Pathology  of  the 
Newborn  Infant,  and  the  section  devoted  to  the  Major  Obstetrical 
Operations.  The  chapter  on  Puerperal  Sepsis  is  also  particularly 
complete,  and  we  are  glad  to  note  that  while  the  use  of  the  Doderlein 
or  Menge  tube  is  described  and  advocated  as  an  aid  to  diagnosis, 
its  limitations  and  the  possible  factors  of  inaccuracy  in  its  use  are 
clearly  defined. 

The  book  is  even  more  profusely  illustrated  than  the  previous 
editions.  W.  R.  N. 


Role  des  Poison  du  Bacille  de  Koch  dans  la  Meningite 

TUBERCULEUSE    ET    LA   TUBERCULOSE   DES    CENTRES    NeRVEUX. 

Par  Dr.  P.  F.  Armand-Delille.    Paris:  G.  Steinheil,  editeur. 

This  monograph  is  a  study  upon  the  effect  which  different  poisons 
isolated  from  the  tubercle  bacillus  may  produce  upon  the  central 
nervous  system.  The  research  is  divided  into  three  parts.  The 
first  part  deals  with  the  experimental  aspect  of  the  subject;  the 
second  with  the  histological  lesions,  and  the  third  gives  the  conclu- 
sions which  the  author  draws  from  his  work  and  the  theories  which 
may  be  deduced  therefrom.  From  the  experimental  investigations 
it  was  found  that  the  tubercle  bacillus  is  capable  of  producing  two 
varieties  of  poisons  which  act  in  different  ways  upon  the  meninges 
and  brain.  One  group  has  a  local  action.  It  causes  more  especially 
caseation  of  the  tissue,  and  through  the  mechanical  action  of  these 
lesions  vascular  alterations  follow  in  the  surrounding  tissue,  resulting 
in  degenerative  changes  of  the  nervous  elements.  The  second  group 
of  poisons  is  of  a  diffusible  nature  and  gives  rise  to  phenomena  of 
nerve-cell  intoxication  without  evident  histological  modifications 
in  either  the  nerve  cells  or  meninges. 

Tuberculosis  of  the  meninges,  studied  from  the  histological  stand- 
point, was  never  complicated  by  actual  inflammatory  lesions  of  the 
elements  of  the  nervous  tissue;  but  important  degenerative  altera- 
tions were  found  in  the  nervous  centres  immediately  surrounding 
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the  diseased  meiiiiiges  and  were  ascribed  to  the  changes  in  the  blood- 
vessels. 

The  author,  from  these  observations,  formulates  a  conception  of 
the  pathological  physiology  of  tuberculous  meningitis.  Three 
periods  may  be  distinguished  in  the  genesis  of  clinical  symptoms. 
The  first  period,  the  stage  of  excitation,  is  explained  by  the  circu- 
latory disturbances  in  the  cortex,  and  in  a  small  measure  by  the 
toxic  phenomena;  the  second  period  is  characterized  by  symptoms 
of  paralysis  of  the  cortex,  which  seem  to  be  produced  by  the  toxic 
phenomena,  and  the  third  period  ends  in  death,  caused  by  paralysis 
of  the  spinal  cord  and  medulla  from  intoxication  by  the  diffusible 
poisons  of  the  tubercle  bacillus.  W.  T.  L. 


A  System  of  Physiologic  Therapeutics.  Edited  by  Solomon 
SoLis  Cohen,  A.M.,  M.D.,  Senior  Assistant  Professor  of  CUnical 
Medicine  in  Jefferson  Medical  College,  etc.  Philadelphia :  P. 
Blakiston's  Son  &  Co.,  1903. 

Volume  VIII.  Rest,  jVIental  Therapeutics,  and  Suggestion. 
By  Francis  X.  Dercum,  M.D.,  Ph.D.,  Professor  of  Nervous 
and  Mental  Diseases  in  the  Jefferson  Medical  College  of  Phila- 
delphia, etc.     Pp.  318. 

Volume  X.  Pneumotherapy,  including  Aerotherapy  and 
Inhalation  Methods  and  Therapy.  By  Dr.  Paul  Louis 
Tissier,  one  time  Interne  of  the  Paris  Hospitals;  Assistant  Con- 
sulting Physician  to  Laennec  and  Lariboisi^re  Hospitals,  etc. 
Pp.  479. 

Volume  VIII.  presents  much  that  has  been  the  subject  of  other 
volumes  in  times  gone  past  and  also  much  that  is  of  more  recent 
date.  If  the  author  had  merely  given  us  a  modern  presentation  of 
"Rest  and  Pain,"  as  Hilton  taught  us,  we  would  have  been  only 
grateful  for  the  opportunity  of  again  reviewing  a  book  which  made  a 
deep  impression  upon  us  in  our  earher  career.  But  he  has  done 
more,  for  he  has  traced  the  connection  farther  than  our  fathers  and 
added  to  it  the  best  of  Mitchell  and  of  those  who  have  introduced 
modifications  of  more  or  less  importance.  In  pointing  out  how  far 
this  is  appUcable  to  the  treatment  of  hysteria  and  the  symptom- 
complex  of  neurasthenia  we  find  the  field  enlarged,  and  conditions 
more  or  less  aUied  to  the  latter  subjects  offered  for  discussion. 
Hypochondria,  according  to  the  author,  becomes  a  "readily  dif- 
ferentiated clinical  entity,"  and  with  this  view  we  will  agree  so  far  as 
concerns  the  plan  upon  which  he  bases  his  hopes  for  relieving  those 
troublesome  patients  of  their  symptoms.  At  any  rate  he  makes 
them  a  class  by  themselves,  and  in  that  differentiation  we  are  more 


900  REVIEWS. 

hopeful  both  for  the  neurasthenics  and  hysterics.  In  the  sixth 
chapter,  on  the  application  of  rest  in  chorea  and  other  functional 
nervous  diseases  and  in  organic  nervous  diseases,  we  find  a  curious 
assemblage  of  symptoms  and  diseases,  although  we  are  not  dis- 
posed to  be  critical,  for  the  practical  points  abound  and  the  large 
experience  of  the  author  is  well  in  evidence.  The  therapeutics  of 
mental  diseases  is  well  presented  in  two  chapters  comprising  eighty 
pages.  To  those  who  believe  that  the  subject  cannot  be  summed 
up  in  mechanical  and  chemical  restraint  we  commend  this  section  of 
the  work.  So  thorough  has  the  writer  been  that  we  are  of  the 
opinion  that  those  whose  especial  work  lies  in  the  treatment  of  these 
unfortunates  will  find  much  to  learn,  while  those  in  the  broader  field 
can  find  much  that  the  physician  should  know  and  apply  in  the  way 
of  prevention.  Finally  we  come  to  suggestion  for  which,  as  is 
pointed  out,  there  is  a  legitimate  field  and,  as  we  all  know,  one 
that  should  be  understood  only  to  condemn.  For  those  who  have 
gone  over  the  dreary  wastes  of  speculation  or  read  pages  of  invec- 
tive these  chapters  are  refreshing. 

In  Vol.  X.  we  have  a  book  of  a  different  type — an  effort  to  assepa- 
ble  together  practically  all  that  can  be  said  in  favor  of  the  method, 
and  in  this  compilation  an  ex  'parte  argument  is  presented  with  the 
resultant  lack  of  perspective.  Granted  that  this  method  has  been 
neglected,  its  presentation  need  not  include  the  antiquated  and  the 
obsolete,  which  obscure  the  present.  Completeness  may  suggest 
that  all  be  presented,  but  in  every-day  and  practical  work  they  are 
unnecessary.  Air  as  a  therapeutic  agent  is  presented  from  all 
viewpoints — composition,  density,  temperature.  The  therapeutic 
applications  follow  closely  upon  the  physical  and  chemical  facts. 
The  special  therapeutic  indications  are  not  the  subject  of  separate 
chapters,  but  are  included  in  the  broader  statements,  but,  however, 
with  sufficient  differentiation  of  particular  interest,  as  in  the  chapter 
on  "  General  and  Respiratory  Gymnastics  and  Mechanical  Pressure 
Methods,"  which,  however,  should  be  read  in  connection  with 
Vol.  VII.  of  this  series.  In  the  second  part  "Inhalation  Methods 
and  Therapy"  will  doubtless  prove  to  be  of  greater  interest  to  the 
physician.  Dealing  with  gases,  fumes,  and  vapors  in  general,  the 
author  takes  up  the  medicaments  suitable  for  use  (vapors,  atomiza- 
tion  of  liquids,  insufflation  of  powders)  in  satisfactory  detail.  If 
any  matter  of  importance  has  been  omitted  we  have  failed  to  note  its 
absence.  In  this  portion  the  literature  is  full,  the  directions  precise, 
and  the  indications  fully  set  forth.  How  much  can  be  accomplished 
by  these  methods  only  one  who  has  inteUigently  practised  them  can 
believe.  As  one  lays  down  this  volume  he  must  admit  that  it  con- 
tains a  mass  of  information  of  real  value;  that  it  has  reconciled 
many  hitherto  disputed  points;  that  theory  has  been  modified  to  the 
point  of  furnishing  a  working  basis  for  practice,  and  that  all  methods 
and  matters  are  readily  accessible.     If,  as  in  other  volumes  of  the 
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series  pharmacology  is  in  evidence  to  a  greater  extent  than  the  plan 
of  the  work  would  seem  to  indicate,  we  must  remember  that  no  com- 
plete scheme  of  therapeutics  can  be  built  on  any  one  or  on  all  physical 
agencies  combined,  and  that  physiological  properties  are  possessed 
by  matters  other  than  those  presumably  here  presented.  Excluding 
what  has  seemed  to  us  as  unnecessary  in  a  book  which  is  to  appeal 
to  the  practising  physician,  we  believe  that  this  volume  represents 
the  present  state  of  our  knowledge  upon  this  subject,  and  that  its 
information  is  in  a  presentable  form,  for  which  the  reviewer  and 
reader  will  congratulate  Drs.  Eshner,  Brickner,  and  Groepp  for 
their  skilful  and  painstaking  translation.  R.  W.  W. 


A  Thesaurus  of  Medical  Words  and  Phrases.  By  Wilfred 
M.  Barton,  M.D.,  and  Walter  A.  Wells,  M.D.  Philadelphia, 
New  York,  and  London :  W.  B.  Saunders  &  Co.,  1903. 

The  most  striking  feature  of  this  work  is  its  entire  originality 
both  of  conception  and  execution.  There  is  no  other  book  just  like 
it,  and  it  has  been  so  carefully  compiled  and  covers  the  ground  so 
thoroughly  that  we  doubt  if  there  vdW  be  room  for  a  similar  publi- 
cation for  years  to  come.  The  method  of  its  use  is  explained  in  a 
well-written  introduction.  It  is  intended  to  play  for  medical  litera- 
ture the  part  which  Roget's  Thesaurus  of  English  Words  and  Phrases 
has  long  done  for  general  literature.  It  is  not  a  medical  dictionary 
because  it  does  not  furnish  definitions,  but  merely  synonyms,  and 
in  fact  reverses  the  ordinary  dictionary  method,  as  instead  of  sup- 
plring  a  meaning  or  idea  for  a  given  word,  the  Thesaurus  supplies 
the  word  necessary  to  express  the  idea  which  we  have  in  our  mind. 
The  persons  to  whom  it  will  prove  especially  useful  will  undoubtedly 
be  those  who,  while  deficient  in  medical  education,  are  employed 
at  work  in  medical  literature.  Thus,  as  its  authors  claim,  it  will 
possess  great  value  to  stenographers  engaged  in  transcribing  the 
proceedings  of  medical  societies  or  reporting  medicolegal  testi- 
mony. It  will  also  be  of  great  value  to  translators  of  medical 
works. 

Although  the  authors  suggest  its  value  to  lawyers,  journalists,  or 
noveHsts  who  are  dealing  with  subjects  requiring  the  employment 
of  technical  medical  terms,  nevertheless,  we  take  leave  to  express 
the  opinion  that  it  would  be  most  unfortunate  should  these  three 
classes  of  laymen  attempt  to  write  technical  descriptions  from  its 
pages.  We  could  imagine  the  ridiculous  effect  produced  in  their 
writings  by  the  choice  of  some  of  the  synonyms  which  are  given 
for  words  in  ordinary  use,  and  as  there  is  no  guide  to  the  definition 
of  the  various  synon\Tns,  the  Thesaurus  would  leave  them  at  perfect 
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liberty  to  choose  anything  they  might  desire;  and  when  it  is  remem- 
bered that  medical  men  no  longer  talk  the  ridiculous  jargon  which 
amuses  us  so  much  from  the  lips  of  Dr.  Slop  in  Tristam  Shandy, 
we  can  but  conclude  that  it  is  much  safer  for  a  layman  not  to 
provide  himself  with  a  Thesaurus,  but  to  write  in  the  ordinary 
vernacular.  To  all  those  engaged  in  medical  literary  work,  this 
book  will  prove  invaluable.  Its  thoroughness,  accuracy,  and  the 
skilfulness  with  which  the  subject-matter  has  been  arranged  leaves 
nothing  to  be  desired  in  it  as  a  work  of  reference.        F.  R.  P. 


Die  Krankheiten  der  oberen  Luftwege.  Aus  der  Praxis  fiir 
die  Praxis.  Von  Prof.  Dr.  Moritz  Schmidt.  Dritte  sehr 
verbesserte  Auflage.    Berlin:  Verlag  von  Julius  Springer,  1903. 

This  valuable  work  of  Prof.  Schmidt,  which  has  long  been  a 
standard  text-book  in  Germany,  deserves  to  be  much  more  widely 
known  and  consulted  in  America  than  is  the  case.  It  is  probably 
too  advanced  and  thorough  to  be  of  much  service  to  the  ordinary 
American  medical  student  as  a  college  text-book,  but  as  a  work  for 
consultation  and  reference,  it  should  be  in  the  library  of  every 
physician  who  is  engaged  in  doing  special  work  in  diseases  of  the 
nose,  throat,  and  ear.  One  is  especially  struck  with  the  author's 
breadth  of  view  in  regard  to  the  connection  between  disorders  of 
the  nose  and  throat,  and  constitutional  diseases  or  conditions,  which 
is  manifest  throughout  the  entire  work.  The  author  is  thoroughly 
conversant  with  all  of  the  most  recent  methods  of  diagnosis  and 
treatment,  and,  what  is  probably  more  remarkable  in  a  German,  he 
is  thoroughly  familiar  not  only  with  Teutonic  medical  literature, 
but  with  the  work  being  done  by  physicians  belonging  to  other 
nationalities.  It  is  to  be  hoped  that  a  translation  of  this  invaluable 
work  will  at  some  time  be  available  for  the  use  of  the  American 
physician.  "  F.  R.  P. 


Patologia  e  Terapia  BELLA  Orecchio  e  delle  Prime  vie 
^ere  (Otologia,  Rhinologia,  Laringologia).  Dr.  Giuseppe 
Gradenigo.     Torino:  S.  Lattes  &  Co.,  Librai  Editori,  1903. 

This  large  volume  presents  in  the  form  of  lectures  the  teachings 
of  Gradenigo,  the  distinguished  professor  of  laryngology  at  the 
University  of  Turin.  Although  intended  primarily  for  the  use  of 
students,  it  is  written  with  almost  Germanic  thoroughness,  and 
consequently  possesses  value  for  the  more  advanced  workers  in 
laryngology  and  otology.  Scientific  medicine  has  in  recent  years 
been  greatly  benefited  by  the  activity  of  the  Italian  profession. 


I 
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The  present  work  conveys  the  teachings  of  the  most  prominent 
Italian  authority  on  laryngology  and  otology.  The  marginal  nota- 
tions which  are  to  be  found  on  every  page  are  of  great  service  as 
guides,  especially  to  the  reader  who  is  not  a  fluent  Italian  student. 

Although,  as  stated  before,  the  book  is  of  a  more  or  less  elemen- 
tary character,  it  would  nevertheless  be  of  value  to  all  workers  in 
this  special  field  if  for  nothing  else  because  of  the  originality  of 
many  of  the  author's  views  upon  important  subjects.  The  great 
tendency  in  the  American  medical  profession  is  to  confine  their 
researches  in  medical  Uterature  to  works  published  in  English, 
German,  and  occasionally  French.  Of  course,  this  is  owing  to  the 
fact  that  but  few  American  physicians  are  suflSciently  familiar  with 
the  Latin  tongues  to  acquaint  themselves  with  publications  in 
ItaUan  or  Spanish.  The  converse  of  this  proposition  is,  however, 
not  true  in  the  book  at  present  under  discussion,  the  references  in 
which  are  of  the  most  polyglot  character,  the  author  evincing 
famiUarity  with  the  medical  literature  of  all  tongues.        F.  R.  P. 


The  Care  of  the  Baby.  A  Manual  for  Mothers  and  Nurses. 
By  J.  P.  Crozer  Griffith,  M.D.,  Clinical  Professor  of  Diseases 
of  Children  in  the  Hospital  of  the  University  of  Pennsylvania. 
Third  edition,  thoroughly  revised.  Philadelphia,  New  York, 
and  London:    W.  B.  Saunders  &  Co.,  1903. 

The  appearance  of  a  third  edition  of  Dr.  Griffith's  well-known 
manual  is  a  satisfactory  indication  of  the  favor  with  which  the 
earlier  editions  have  been  received.  In  its  present  form  it  has  been 
submitted  to  a  thorough  revision,  a  large  number  of  illustrations 
have  been  added,  and  a  few  to  which  objection  had  been  raised 
have  been  omitted. 

While  primarily  intended  as  a  popular  book  for  the  guidance  of 
mothers  and  nurses,  it  contains  a  large  amount  of  material  that 
should  be  a  part  of  the  equipment  of  every  physician  whose  work 
brings  him  into  frequent  contact  with  childish  patients.  It  therefore 
offers  an  excellent  primer  for  the  student,  inasmuch  as  every  young 
practitioner  is  early  brought  face  to  face  with  baby  patients;  and 
it  behooves  him  to  be  well  prepared  to  face  with  confidence  the 
discriminating  criticism  of  the  experienced  mother  and  her  gossipy 
friends. 

Throughout  the  whole  work  the  author  aims  to  discourage  over- 
confidence  in  the  mother,  and  seeks  to  teach  her  what  not  to  do 
for  her  child  in  case  of  illness  rather  than  to  assume  responsibilities 
which  should  properly  be  relegated  to  the  physician.  It  is  therefore 
a  safe  book  to  put  into  the  hands  of  mothers  and  nurses,  and  should 
prove  a  valuable  adjunct  to  the  nursery.  T.  S.  W. 
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Serum  Therapy.    By  R.  T.  Hewlett,  M.D.,  D.P.H.  Lond. 
Philadelphia:  P.  Blakiston's  Son   &  Co. 

This  small  work  of  two  hundred  and  fifty  pages  contains  a 
concise  account  of  the  treatment  of  disease  by  antitoxins  and 
antisera,  with  a  brief  description  of  the  preparation  and  adminis- 
tration of  these  materials,  the  way  in  which  they  are  supposed  to 
act  as  curative  agents,  etc.  Ehrlich's  side-chain  theory  is  clearly 
set  forth  and  a  chapter  is  devoted  to  transfusion  of  animal  blood, 
saline  solutions,  and  artificial  sera.  Those  interested  in  this  subject 
will  find  the  book  useful  and  quite  complete  for  its  size.     T.  A.  C. 


The  Medical  Epitome  Series.  An  Epitome  of  Inorganic 
Chemistry  and  Physics.  By  A.  McGlannan,  M.D.,  of  the 
College  of  Physicians  and  Surgeons,  Baltimore.  Series'  edited 
by  V.  C.  Pedersen,  M.D.  Philadelphia  and  New  York:  Lea 
Brothers   &  Co. 

This  small  volume  contains  an  excellent  epitome  of  the  most 
important  facts  in  physics  and  inorganic  chemistry.  It  will  prove 
of  special  value  to  undergraduate  students  of  those  subjects,  but 
will  be  a  most  serviceable  companion  to  more  advanced  scholars 
who  desire  a  r^sum^  for  handy  consultation.  To  the  medical  man 
a  book  of  this  kind  is  a  most  useful  little  work  of  reference  for 
consultation  in  some  of  the  points  which  come  up  so  frequently  in 
his  practice  in  relation  to  the  sciences  with  which  it  deals.  The 
plan  upon  which  the  matter  is  arranged  is  most  practical.  It  is  a 
pity  that  in  the  proof-reading  a  number  of  errors  have  been  over- 
looked. They  are  not,  however,  of  great  importance,  and  do  not 
in  any  way  mar  the  accuracy  of  the  scientific  facts  set  forth. 

E.  A.  C. 


The  Medical  Epitome  Series.  Normal  Histology.  A  Manual 
FOR  Students  and  Practitioners.  By  John  R.  Wathen,  M.D. 
Philadelphia  and  New  York :  Lea  Brothers  &  Co. 

The  qualities  that  distinguish  the  Medical  Epitome  Series  and 
which  have  made  it  justly  popular  are  conspicuous  in  the  present 
member  of  the  group.  It  presents  the  same  judicious  arrangement 
of  subject-matter,  clear  and  concise  language  in  the  letter-press, 
with  an  adequate  number  of  engravings  selected  from  authoritative 
text-books,  and  the  same  continuity  in  the  text  in  place  of  the 
fragmentary  method  of  questions  and  answers  of  the  older  "quiz 
compends."  The  manual  is  as  compact  as  it  could  be  made  without 
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sacrificing  comprehensiveness,  and  is  especially  adapted  to  the  needs 
of  those  for  whom  it  is  designed — students  and  practitioners  con- 
fronted T^-ith  the  necessity  of  "getting  up"  knowledge  on  short 
notice  when  time  is  an  important  factor.  R.  M.  G. 


The  Medical  Anxals  of  IVIaryland,  1799-1899.  Prepared  for 
the  Centennial  of  the  Medical  and  Chirurgical  Faculty.  By 
Eugene  Fauntleroy  Cordell,  M.D.    Baltimore,  1903. 

I'his  volume,  which  was  pubHshed  as  a  commemoration  of  the 
Centennial  of  the  Medical  and  Chirurgical  Faculty  of  the  State  of 
Maryland,  is  a  contribution  of  the  greatest  importance  to  the 
history  of  American  medicine.  Its  author  has  long  been  distin- 
guished for  his  labors  in  the  field  of  American  medical  history. 
Had  it  not  been  for  his  zeal  for  research  the  immensely  important 
part  played  by  the  profession  of  Maryland  in  the  development  of 
medical  science  in  this  country  would  hardly  have  been  appreciated. 
There  are  indeed  few  States  which  can  boast  of  a  prouder  record 
in  this  respect  than  Maryland.  In  this  volume  its  claims  are  well 
presented.  The  work  is  divided  into  three  sections,  namely,  an 
historical,  a  biographical,  and  a  chronological  section,  the  first 
portion  being  devoted  to  a  history  of  the  Medical  and  Chirurgical 
Faculty,  the  second  to  biographical  sketches  of  its  members,  and  the 
third  to  a  chronological  record  of  events  of  importance  in  the  medical 
history  of  Maryland.  The  Medical  and  Chirurgical  Faculty  of 
Maryland  for  many  years  occupied  a  peculiarly  important  position 
in  the  fact  that  until  the  year  1859  physicians  desiring  to  practise 
within  the  limits  of  Maryland  were  obliged  to  have  a  license  from  it. 
In  that  year  this  power  was  taken  from  it  by  legislative  enactment. 

In  the  chronological  record  we  would  note  that  in  all  probability 
the  autopsy  stated  as  having  been  made  in  that  colony  in  1637  is 
the  earliest  recorded  in  America,  and  in  addition  there  are  also 
a  number  mentioned  subsequently,  all  of  which  were  performed 
prior  to  the  autopsy  performed  in  Massachusetts  in  1674,  and  very 
generally  supposed  to  have  been  the  first. 

Another  "first  event"  is  noted  in  the  year  1768,  when  John  Archer, 
of  Maryland,  received  the  first  medical  diploma,  "M.B."  from  the 
University  of  Pennsylvania, ever  granted  after  attendance  in  America. 
In  more  recent  times,  the  first  annual  meeting  of  the  American  Med- 
ical Association  was  held  in  Baltimore  in  1848.  Many  other  inter- 
esting facts  might  be  quoted  from  this  well-compiled  record  did 
space  allow. 

Among  the  biographical  sketches  are  several  of  the  greatest 
interest  and  value,  dealing  with  the  early  celebrities  in  the  profession, 
iiKiny  of  whom  have  not  so  far  been  brought  adequately  before  the 
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public.    Among  these  may  be  mentioned  those  of  Upton  Scott,  John 
Archer,  John  Crawford,  and  Horatio  Gates  Jameson. 

Dr.  Cordell's  book  is  one  of  the  greatest  interest  not  only  to  the 
physicians  of  Maryland,  but  to  those  of  the  whole  United  States. 
It  is  an  excellent  example  of  what  should  be  done  in  various  localities 
to  gather  up  as  much  of  the  local  medical  history  as  possible,  and 
preserve  it  before  it  is  irretrievably  lost.  F  R.  P. 


A  Text-book  op  the  Practice  of  Medicine.  By  James  M. 
Anders,  M.D.,  Ph.D.,  LL.D.  Sixth  edition,  thoroughly 
revised.  Philadelphia,  New  York,  and  London:  W.  B.  Saunders 
&  Co.,  1903. 

The  appearance  of  the  sixth  edition  of  this  work  in  six  years  in 
itself  attests  its  popularity  among  students  and  practitioners.  The 
work  has  been  revised  and  brought  up  to  date,  as  has  become 
necessary  in  those  diseases  where  information  is  rapidly  accumu- 
lating. In  addition  new  diseases  or  symptom  groups  have  been 
introduced. 

The  author  has  made  use — as  in  former  editions — of  a  tabular 
parallel  in  differential  diagnosis  of  diseases  which  present  like  symp- 
toms. Many  of  these  tables  are  original  with  the  author.  Of  the 
new  subjects  introduced  are  paragraphs  on  paratyphoid  fever,  the 
fourth  disease;  trypanosomiasis,  orthostatic  albuminuria,  trans- 
cortical aphasia,  adiposis  dolorosa,  and  amaurotic  family  idiocy. 

In  a  work  of  such  general  excellence  it  is  dijEcult  to  pick  out 
any  particular  portion  as  deserving  of  special  notice.  The  chapters 
on  Tuberculosis,  Diseases  of  the  Heart,  Anaemias,  Malaria  are  very 
complete  reflections  of  our  present  knowledge  of  these  subjects,  and 
the  same  statement  applies  to  the  book  in  toto.  The  author  has  a 
very  clear  method  of  expressing  himself  and  does  not  overload  us 
with  facts  in  support  of  theories  already  proven  and  accepted. 
Also,  in  discussing  diseases  of  unknown  or  disputed  etiology  and 
pathology,  both  sides  of  the  question  at  issue  are  given  and  not 
too  much  weight  placed  on  an  individual  opinion.  As  an  illustra- 
tion of  this  method  of  treatment,  the  chapter  on  Diabetes  may  be 
cited. 

Dr.  Anders  has  been  aided  by  others  in  revising  the  parts  on  the 
Nervous  System  and  some  of  the  section  on  Children's  Diseases, 
and  this  work  has  been  done  in  the  same  thorough  way.  The 
combination  of  careful  methodical  work,  of  studying  and  making 
use  of  current  medical  literature,  with  the  author's  own  wide 
experience,  has  made  this  a  standard  text-book  second  to  none. 

J.  N.  H. 
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The  Measurement  of  the  Pressure  in  the  Right  Auricle  (a  New 
Clinical  Method). — Gustav  Gaertner  {Munchener  med.  Wochen- 
schrift,  1903,  Xo.  47).  Gaertner's  method  depends  upon  the  well- 
known  fact  that  when  the  arm  hangs  by  one's  side  the  veins  fill  with 
blood,  which  empties  out  when  the  arm  is  raised.  This  Gaertner  calls 
the  "vein  phenomenon."  It  occurs  normally  when  the  vein  to  be  tested 
in  the  arm  is  raised  to  the  level  of  the  costal  insertion  of  the  third,  fourth, 
or  fifth  rib.  Gaertner  argues  that  the  occurrence  of  the  "vein  phenom- 
enon" is  dependent  upon  the  pressure  in  the  right  auricle.  The  veins 
form  manometers,  which,  although  not  transparent,  indicate  the  position 
of  the  blood  column.  A  slight  positive  pressure  suffices  to  distend  their 
walls,  while  they  collapse  if  the  pressure  is  zero  or  negative. 

He  recognizes  two  limits :  1 .  The  elevation  of  the  arm  at  which  empty- 
ing of  the  veins  just  occurs.  2.  The  elevation  of  the  arm  at  which  the 
vems  just  do  not  collapse.  Of  these  only  the  first  is  important.  The 
pressure  in  the  right  auricle  is  measured  by  determining  the  vertical 
distance  between  the  level  of  the  right  auricle  and  the  level  of  the  vein 
examined.  The  pressure  in  the  right  auricle  is  subject  to  rh\-thmical 
variations.  It  rises  during  svstole  and  sinks  during  diastole,  and  varies 
with  inspiration  and  expiration.  The  veins  of  the  arm  constitute,  as  it 
were,  a  "minimum  manometer." 

By  adjusting  the  arm  at  the  proper  height,  Gaertner  observed  pulsa- 
tion in  the  veins  in  cases  of  mitral  disease,  and  in  cases  of  dyspnoea.  A 
voluntar}^  increase  of  pressure  in  the  right  auricle  can  be  produced  by 
forced  expiration  when  one  holds  the  nose  (Valsalva  experiment). 

He  found  that  the  pressure  in  the  veins  is  not  identical  with  the 
pressure  in  the  thorax.  Bv  increasing  the  pressure  in  the  thorax  arti- 
ficially to  the  equivalent  of  10  cm.  of  water,  the  pressure  in  the  auricle 
rose  only  about  6  cm.  With  an  increase  of  15  cm.  in  the  thorax  the 
auricular  pressure  rose  only  about  11  cm.  He  noticed  the  curious  fact 
that  negative  pressure  in  the  thorax  produced  no  diminution,  but  actually 
an  increase  of  pressure  in  the  auricle. 
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Gaertner  had  an  opportunity  to  test  the  pressure  in  a  number  of 
patients  in  Prof.  Neusser's  clinic. 

His  experiments  showed  that  in  all  cases,  without  exception,  in  which 
there  was  congestion  of  the  right  heart  he  was  able  to  demonstrate  by 
his  method  an  increased  auricular  pressure.  The  difference  from  the 
normal  was  naturally  dependent  upon  the  nature  of  the  case.  In  almost 
all  cases  it  was  so  material  a  difference  as  to  be  readily  recognized. 
Usually  in  healthy  people  the  veins  collapse  when  the  hand  is  at  or  below 
the  level  of  the  shoulder;  some  cases  when  it  is  raised  to  the  level  of  the 
eye  or  top  of  the  head.  He  designates  the  auricular  pressure  as  V.  D. 
(Vorhofsdruck).  He  took  as  his  standard  the  upper  border  of  the  fifth 
rib.  He  found  that  the  pressure  varied  from  9  cm.  to  23  cm.  In  the 
case  of  pericarditis  about  20  cm.,  in  lung  emphysema  about  18  cm.,  in 
lobar  pneumonia  29  cm.  He  found  also  increase  of  pressure  in  tuber- 
culosis, pleural  exudation,  and  so  on.  The  highest  pressure  was  37  cm. 
in  an  individual  with  beginning  infiltration  of  the  apices  of  the  lungs. 
In  this  last  case  a  satisfactory  explanation  of  the  pressure  was  not  found. 

He  records  the  varying  changes  of  pressure  in  the  infarct  of  the  lungs 
that  was  observed  very  early. 

At  times  the  increased  auricular  pressure  was  the  only  objective 
symptom  that  indicated  damaged  circulation.  In  one  case  the  pressure 
was  20  cm.  in  a  woman,  aged  about  forty  years,  in  whom  the  investiga- 
tion of  the  heart  and  lungs  gave  no  signs  of  disease.  Clinical  history, 
however,  showed  that  there  was  cardiac  insufficiency. 

In  describing  his  method,  Gaertner  suggests  that  changes  may  be 
required  after  further  experiences.  The  determination  is  best  made 
with  the  patient  sitting  upright.  The  back  should  be  supported  in  order 
to  prevent  alterations  of  the  position  during  the  determmation.  With 
fat  people  or  with  those  with  abdominal  tumors,  ascites,  etc.,  the  feet 
should  rest  on  the  ground,  since  when  sitting  in  bed  the  abdominal 
pressure  produces  circulatory  changes.  Thin  patients  could  be  meas- 
ured even  while  sitting  in  bed.  The  anterior  plane  of  the  thorax  should 
be  as  upright  as  possible.  In  semirecumbent  position  the  determination 
is  more  difficult.  The  chief  difficulty  occurs  when  one  attempts  to  deter- 
mine what  point  must  be  selected  as  the  normal  zero  point.  At  first  he 
was  inclined  to  select  the  upper  limit  of  heart  dulness ;  but  he  later  con- 
cluded to  select  a  point  on  the  skeleton,  and  chose  the  sternal  insertion 
of  the  upper  border  of  the  fifth  rib.  This  is  easily  demonstrable,  and 
there  can  be  no  question  of  its  position,  while  there  might  be  controversy 
about  the  limits  of  cardiac  dulness.  Furthermore,  this  point  corresponds 
in  healthy  human  beings  to  the  level  of  the  tricuspid  valve.  Finally,  the 
horizontal  plane  that  passes  through  this  point  is  to  be  regarded,  accord- 
ing to  his  observations,  as  the  lowest  limit  at  which  the  vein  phenomenon 
occurs.  In  all  cases,  then,  one  will  obtain  a  positive  value  for  V.  D., 
while  if  a  higher  point  be  selected  the  value  for  V.  D.  may  be  either 
positive  or  negative.  It  may  be  said  that  the  auricle  in  diastole  forms 
a  space  6  cm.  to  8  cm.  in  vertical  measurement,  so  that  in  the  auricle 
itself  there  must  be  differences  of  pressure  according  as  the  measurement 
is  at  the  top  or  bottom  of  the  auricle,  and  by  selecting  the  lowest  point 
of  the  auricle,  that  is,  the  tricuspid  valve,  as  his  zero  point,  he  always 
obtains  a  positive  value  for  his  auricular  pressure. 

Having  determined  that  one  will  select  the  lowest  plane  of  the 
auricle  for  the  measurements,  it  remains  to  determine  where  this  lowest 
point  falls.    It  would  be  simple  to  determine  this  matter  by  means  of 
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Roentgen-ray  pictures,  but  this  is  a  complicated  procedure.  For  prac- 
tical diagnostic  purposes  such  exactness  is  superfluous,  for  in  patholog- 
ical cases  the  extent  of  the  pressure  is  so  far  from  the  normal  that  it  is 
readily  perceived  by  less  exact  means. 

Of  the  veins  that  may  be  selected  for  examination,  those  of  the  back 
of  the  hand  and  the  radial  surface  of  the  forearm  are  the  most  suitable. 
At  times  these  are  not  available,  and  any  vein  that  presents  must  be 
selected,  such  as  the  median  basilic.  It  is  rare  in  adults  that  no  vein 
occurs  available  for  this  determination,  though  this  is  common  among 
well-nourished  children. 

Under  the  action  of  cold  the  veins  become  invisible;  the  use  of  warmth 
in  any  form,  however,  quickly  restores  the  circulation  to  the  skin  and 
brings  out  the  veins.  One  must  select  a  vein  that  collapses  readily.  On 
the  backs  of  the  hands  of  old  people  it  is  not  uncommon  to  find  thickened 
varicose  veins  which  do  not  collapse.  Exceptionally,  such  veins  occur 
also  on  the  forearm  and  upper  arm.  The  collapse  of  even  the  most  deli- 
cate vein  is  sufficient  for  the  determination.  A  good  illumination  and 
a  suitable  position  of  the  observer  are  essential  for  this.  If  the  eye  of 
the  observer  is  a  little  bit  higher  than  the  vein  and  if  the  light  comes 
over  the  shoulder  of  the  observer,  one  can  see  the  shadows  cast  by  the 
rising  vein  over  the  congested  skin  and  can  determine  the  moment  of 
collapse  by  the  disappearance  of  the  shadow.  Of  course,  one  must  be 
careful  that  articles  of  clothing  do  not  interfere  with  the  circulation  and 
must  be  sure  that  the  handling  of  the  arm  does  not  occlude  any  of  the 
veins.  The  person  examined  must  not  hold  his  breath;  the  arm  exam- 
ined must  not  be  too  sharply  bent  at  the  elbow,  at  the  most  about  120 
degrees;  nor  should  the  arm  be  everted  from  the  shoulder. 

Before  beginning  the  final  determination,  let  the  arm  hang  vertically 
and  wait  until  the  blood  column  accumulates  to  the  shoulder  after  two 
or  three  minutes.  Then  bend  the  arm,  held  in  adduction  to  an  angle 
of  120  degrees  at  the  elbow  and  pronated.  The  forearm  must  be  raised 
from  the  shoulder  so  that  the  wnole  forearm  stays  horizontal.  In  this 
case  the  collapse  occurs  simultaneously  in  the  whole  extent  of  the  fore- 
arm. The  movements  must  be  executed  by  the  physician  with  care  not 
to  compress  the  vein.  The  muscles  of  the  person  examined  must  be 
as  relaxed  as  possible.  Several  determinations  must  be  made,  preferably 
using  both  left  and  right  arms.  Often  the  first  determinations  are  higher 
than  the  later  ones,  as  the  patients  are  frequently  somewhat  excited  by  the 
examination.  Once  Gaertner  observed  a  very  great  increase  of  pressure 
after  only  very  slight  muscular  exertion  in  the  case  of  a  patient  with 
mitral  disease.  The  determination  of  the  difference  of  level  between 
the  auricle  and  the  observed  vein  can  be  either  approximate  or  accurate. 
According  to  the  first  method,  one  roughly  measures  the  height  of  the  vein 
at  the  point  of  emptying  and  projects  it  upon  the  median  plane  of  the 
body,  and  in  this  way  finds  how  much  above  the  given  zero  point  the 
collapse  occurs.  It  is  much  more  accurate  to  measure  this  pressure  in 
centimetres,  which  Gaertner  does  with  a  simple  apparatus  that  he 
describes. 

The  first  objection  that  may  be  raised  is  that  he  is  obtaining  hydro- 
dynamic  relations  and  not  hydrostatic,  and  second  that  the  pressure  in 
the  peripheral  vein  is  modified  by  a  suction  action  where  the  small  vein 
empties  into  the  jugular.  Third,  that  the  elasticity  of  the  vein  walls 
modifies  the  result. 

He  also  made  determinations  using  the  veins  in  the  foot  and  leg 
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He  thinks  that  a  comparison  of  the  results  given  on  the  upper  and  lower 
extremities  gives  us  a  means  of  determining  intra-abdommal  pressure. 
His  conclusions  are  as  follows: 

1.  An  observation  of  the  "vein  phenomenon"  puts  us  in  a  position  to 
determine  the  pressure  in  the  right  auricle  in  a  manner  beyond  objec- 
tion, as, far  as  the  laws  of  physics  are  concerned. 

2.  By  means  of  the  method  here  described  we  can  recognize  the 
presence  of  congestion  in  the  right  heart  not  only  with  certainty,  but 
actually  can  measure  the  degree  of  injury  and  follow  the  course  of 
alterations.  We  will  be  able  to  follow  very  accurately  the  limits  of 
therapeutic  measures. 

3.  The  method  is  so  simple,  the  appearance  is  so  unmistakable  that 
its  application  will  recommend  itself  for  diseases  of  the  circulation  and 
respiratory  organs. 

OsKAR  Prym  (Miinchener  Tried.  Wochenschrift,  1904,  No.  2,  p.  60) 
raises  several  objections  to  Gaertner's  method  which  was  recently  pro- 
posed. Having  tried  this  method  repeatedly  in  the  clinic  at  Bonn,  he 
finds:  1.  The  vein  phenomenon  occurs  in  the  same  individual  at 
unequal  heights  in  different  veins;  the  difference  amounted  to  6  cm.  or 
8  cm.  or  more.  2.  There  was  often  a  rapid  change  in  the  height  at 
which  the  vein  phenomenon  occurred,  which  depended  apparently  upon 
the  rapidity  with  which  the  arm  was  raised.  With  more  rapid  raising 
of  the  arm  the  vein  phenomenon  occurred  at  a  greater  height.  3.  On 
account  of  the  influence  of  varying  pressure  and  varying  volume  of 
blood  passing  through  the  veins,  and  on  account  of  the  varying  tonus 
of  the  veins,  he  concludes  that  the  vein  phenomenon  does  not  always 
indicate  either  the  lowest  pressure  in  the  right  auricle  nor  the  highest 
pressure.  The  vein  phenomenon  may  indicate  either  too  high  or  too 
low  a  pressure.  He  thinks  it  not  allowable  to  regard  the  veins  as  sim- 
ple manometers,  for  the  height  at  which  the  vein  empties  is  dependent 
not  only  upon  the  pressure  in  the  right  auricle,  but  also  upon  the  amount 
of  flowing  blood,  upon  the  resistance  to  the  outflow,  and  upon  the  tonus 
of  the  vein.  He  thinks  that  Gaertner's  method  may  be  of  use  clinically 
if  these  factors  are  borne  in  mind. 
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The  Treatment  of  the  Congenital  Dislocation  of  the  Hip. — Reineh 
(Centralhlatt  f.  Chir.,  1904,.  No.  2)  considers  this  subject  under  two 
separate  headings:  first,  radical  treatment  in  relation  to  the  age  of  the 
patient,  and,  second,  the  after-treatment.    The  method  of  Schlesinger, 
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of  Dresden,  consists  in  reduction  followed  immediately  by  immobiliza- 
tion in  a  plaster  cast,  but  we  must  remember  that  he  states  that  three 
years  is  the  age  limit  for  this  procedure.  Reiner  has  found,  however, 
that  this  method  may  be  tried  up  to  the  twelfth  year  where  both  sides 
are  involved,  and  to  fifteen  years  in  the  single  variety.  In  patients  of 
this  age  the  idea  should  be  not  to  accomplish  complete  reduction  at 
the  first  sitting,  but  instead  to  merely  bring  the  head  of  the  femur  near 
the  articular  surface  of  the  acetabulum.  The  reduction  should  then  be 
completed  in  from  eight  to  fourteen  days,  and  in  12  cases  the  method 
was  successful.  In  regard  to  the  after-treatment,  active  and  passive 
motion  are  essential,  care  being  taken  to  see  that  reduction  is  absolute 
at  the  end  of  the  movement. 


Intracapsular  Resection  of  the  Prostate  for  Hypertrophy. — Rydy- 
GiER  {Centralblatt  /.  Chir.,  1904,  No.  1)  states  that  there  have  lately 
appeared  three  articles  on  the  subject  of  the  treatment  of  prostatic 
hypertrophy  by  Riedel,  Zuckerkandl,  and  Volcker;  Riedel  not  only 
goes  into  the  technique,  but  also  into  the  operative  indications,  and  his 
conclusions  are  in  the  same  line  with  those  of  Rydygier,  who,  however, 
does  not  agree  with  Zuckerkandl  and  Volcker.  The  author  notes 
that  in  1900  he  fully  described  partial  perineal  prostatectomy  and  also 
in  1901  and  1902  the  intracapsular  operation  as  related  to  resection, 
but  Zuckerkandl  evidently  did  not  come  across  these  references,  for 
at  one  place  in  his  article  he  notes  his  priority  in  this  field  of  work. 
The  author's  method  differs  from  those  of  Alexander,  Nicoll,  Jabulay, 
Freyer,  and  others ;  also  from  Czerny,  which  Volcker  describes,  and  from 
Zuckerkandl.  As  this  condition  usually  exists  only  in  men  who  are 
senile,  the  author's  idea  is  to  make  the  operative  interference  as  slight 
as  possible  so  as  to  avoid  shock.  The  technique  consists  in  makmg 
an  mcision  in  the  raph^  of  the  perineum,  then  separating  the  capsule 
to  one  side  about  1  to  2  cm.  from  the  median  line  in  a  longitudinal 
direction.  The  urethra  should  not  be  opened  as  Zuckerkandl  ad\ises, 
as  no  advantage  is  gained  by  doing  so.  Total  extirpation  is  certainly 
not  necessaiy  in  every  case  and  it  is  far  more  dangerous  than  a  partial 
reduction.  Care,  too,  should  be  taken  not  to  injure  the  rectum  as  hap- 
pened in  several  of  Zuckerkandl's  cases,  and  also  not  to  injure  the 
eiaculatory  ducts.  That  recurrence  is  more  common  after  resection 
than  after  other  methods  does  not  seem  probable;  the  operation  should 
be  performed  in  the  early  stages  of  the  disease,  and  it  is  one  that  is 
but  very  slightly  dangerous  and  which  should  not  be  followed  by 
disagreeable  sequelae. 

Some  Practical  Points  Associated  with  Appendicitis. — Spanton 
(Britigh  Medical  Journal,  February  6,  1904)  states  that  the  early  symp- 
toms are  often  not  only  obscure  but  positively  misleading,  and  the 
tj^ical  signs  the  books  describe  so  mathematically  are  often  repre- 
sented by  a  cipher.  The  author  then  reports  10  cases  in  detail  and 
remarks  that  the  ordinary  symptoms  of  simple  appendicitis  are  suffi- 
ciently familiar  and  so  need  not  be  detailed  here.  JBut  there  are  some 
to  which  undue  importance  is  attached,  while  there  are  others  which 
may  readily  be  mistaken  for  those  of  other  morbid  conditions.  Pain, 
for  example,  is  relied  upon  by  some  as  essential,  but  in  several  of  the 
cases  the  pain  was  so  sught  as  to  be  hardly  mentioned  by  the  patient. 
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The  locality  of  the  pain,  too,  is  very  misleading.  In  a  large  proportion 
of  the  worst  eases  the  pain  is  referred  to  the  epigastrium  or  along  the 
course  of  the  colon.  Epigastric  pain  is  almost  invariably  associated 
with  peritonitis  and  is  one  of  the  most  valuable  indications  of  its  pres- 
ence and  the  need  for  operation  in  these  cases.  Tenderness  on  pressure 
and  referred  pain  should  be  kept  distinct.  Tenderness  is  usually  over 
the  seat  of  the  appendix,  but  it  must  be  borne  in  mind  that  the  appendix 
may  be  fixed  in  one  of  the  hernial  openings  (it  occupied  the  obturator 
foramen  in  one  case)  or,  on  the  other  hand,  it  may  be  free  and  move  its 
position  considerably;  hence  the  location  of  the  tenderness  may  vary 
greatly.  In  women  it  is  liable  to  be  confounded  with  ovarian  tenderness, 
and  it  is  not  an  uncommon  thing  for  the  appendix  and  ovary  to  be  adher- 
ent— both  inflamed — and  the  author  has  elsewhere  pointed  out  the 
comparative  frequency  of  appendicitis  in  young  women  occurring  at 
the  catamenial  periods.  The  presence  of  a  lump  is  again  very  mis- 
leading, for  a  good  proportion  of  such  cases  without  very  marked  con- 
stitutional symptoms  do  well  and  recover  without  operation,  while,  on 
the  other  hand,  the  absence  of  such  a  swelling  indicates  little,  for  the 
appendix  may  be  gangrenous,  may  be  hidden  away  down  in  the  pelvis, 
or  may  be  doubled  down  behind  the  ileum,  in  which  cases  no  lump 
would  be  perceptible. 

But  when  we  come  to  abdominal  tension,  especially  with  rigidity  of 
the  light  abdominal  muscles,  we  have  an  indication  of  a  more  definite 
character,  almost  always  denoting  formation  of  pus  or  circumscribed 
peritonitis,  which  in  conjunction  with  constitutional  symptoms,  espe- 
cially persistent  sickness,  is  almost  pathognomonic.  In  such  cases 
operation  is  demanded.  Constipation  is  no  doubt  usually  present,  but, 
on  the  other  hand,  spurious  diarrhcea  is  not  uncommon.  There  is 
frequently  a  history  of  more  or  less  habitual  constipation,  with  some 
unusual  meal  followed  by  sickness  and  diarrhoea,  which  may  persist 
even  as  the  graver  symptoms  increase.  Temperature  counts  for  little, 
except  when  a  sudden  rise  gives  indication  of  grave  mischief,  which  is 
ordinarily  apparent  enough  already.  The  same  as  to  pulse;  it  is  often 
quiet  and  even  slow  when  the  necessity  for  operation  is  clear  enough. 
The  necessity  for  operation  must  be  judged  on  the  merits  of  each  indi- 
vidual case,  but  it  is  far  safer  to  operate  too  soon  than  to  defer  it  a 
minute  too  long.  A  certain  proportion  of  patients  will  get  well  with 
ordinary  care  and  treatment,  especially  strict  recumbency;  but  in  all 
cases  of  doubt  it  is  far  safer  for  the  patient  and  more  to  the  credit  of 
surgery  to  act  soon,  and  make  practically  certain  of  saving  the  patient's 
life.  No  one  ought  to  be  allowed  to  me  unopened  unless  practically 
moribund,  and  some  most  desperate  cases  do  get  well. 

Notes  on  the  Ineffectual  Treatment  of  Cancer. — Power  (British 
Medical  Journal,  February  6,  1904)  states  that  in  cancer,  with  its 
apparently  increasing  mortality,  it  is  only  right  that  a  fair  trial  be  given 
to  every  method  of  treatment  which  promises  to  give  relief,  provided 
that  the  method  can  be  adopted  without  ill  consequences  to  the  patient. 
With  this  end  in  view,  three  cases  were  treated  by  the  injection  of  the 
Schmidt  serum;  one,  a  woman,  from  whom  had  recently  been  removed 
a  part  of  the  breast  for  a  scirrhous  carcinoma;  a  man,  the  half  of 
whose  tongue  had  been  removed  for  epithelioma,  and  a  patient  from 
whose  neck  had  been  removed  a  malignant  growth  the  origin  of  which 
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was  not  clear.  After  noting  in  great  detail  the  progress  of  each  of  these 
cases  the  author  states  in  conclusion:  1.  In  regard  to  the  reaction. 
There  is  no  doubt  that  a  reaction  takes  place  after  the  injection  of 
Schmidt's  serum.  The  temperature  rises  and  with  it  the  pulse,  but 
the  respirations  as  a  rule  are  not  afiFected.  In  this  rise  of  temperature 
there  was  nothing  peculiar,  for  it  follows  the  injection  of  serum  which 
admittedly  contains  toxins  and  in  all  probability  any  similar  serum 
would  produce  a  similar  result  if  it  were  active.  It  cannot  therefore 
be  said  with  accuracy  that  the  reaction  is  specific,  and  this  is  proved 
by  the  fact  that  the  first  case  showed  the  most  typical  reaction,  yet 
subsequent  examination  of  her  tissues  failed  to  detect  any  mahgnant 
disease.  2.  The  local  effect  upon  the  tumor  was  shown  in  each  case, 
for  the  breast  in  the  first  case  and  the  malignant  masses  in  the  other 
two  cases  became  inflamed  and  reddened  as  the  result  of  the  injection. 
Yet  here  again  one  could  not  see  that  the  serum  acted  by  selection 
upon  malignant  tissues  only.  It  seemed  to  intensify  any  pre-existing 
inflammation.  This  was  effectually  shown  in  the  first  case,  where  the 
lymphatic  glands  in  the  right  axilla  became  enlarged  in  addition  to 
those  in  the  left  armpit,  the  original  seat  of  cancer  being  the  left  breast. 
For  here  again  subsequent  examination  showed  that  none  of  the  glands 
which  had  thus  become  enlarged  after  the  injections  of  the  culture  were 
affected  with  cancer.  3.  The  treatment  is  certainly  painful  apart 
from  the  succession  of  h}'podermic  injections. 

Lastly,  malignant  disease  progresses  even  to  a  fatal  issue  while  the 
injections  are  being  given,  as  happened  in  the  second  case.  The  author 
believes  that  this  method  b  of  no  service  at  present,  either  from  a  pro- 
phylactic, diagnostic,  or  curative  standpoint,  but  it  may  fairly  be  argued 
that  this  trial  has  been  insufficient  and  that  further  observations  are 
desirable. 
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Mineralization  and  Hypochloruration  in  the  Bromide  Treatment 
of  Epilepsy. — M.  Toulouse  considers  that  hypochloruration  aids 
materially  the  action  of  the  bromides  in  the  treatment  of  epilepsy,  but 
it  causes  a  demineralization  of  the  patient,  who  is  thus  rendered  more 
liable  to  infection,  especially  that  of  tuberculosis.  To  remedy  this, 
sodium  chloride  is  replaced  by  sodium  phosphate.  Five  patients  were 
treated  by  the  administration  of  75  to  150  grains  of  sodium  phosphate 
per  day.  No  crises  occurred.  It  seems  rational  to  admit  that  sodium 
phosphate  does  not  interfere  with  the  absorption  of  the  bromides.  A 
diet  rich  in  chlorides  seems  to  create,  on  the  part  of  the  tissues,  a  desire 
for  homologous  salts,  such  as  the  bromides.  The  author's  experiences 
confirm  the  theory  of  modifying  the  nutrition  in  order  to  augment  the 
action  of  drugs. — La  presse  midtcale,  1904,  No.  11,  p.  86. 
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Radium  in  Certain  Nervous  Affections. — M.  A.  Darier  has  suc- 
ceeded in  two  cases  in  terminating  neurotic  convulsive  attacks  which 
had  in  one  patient  been  accustomed  to  occur  every  day,  and  in  the 
other  three  or  four  times  a  week,  by  applying  tubes  containing  radium 
to  the  temples.  Also  in  a  case  of  neurasthenic  pseudo-ataxia  and  in  a 
case  of  recent  facial  paralysis,  cure  resulted  after  a  day's  application  of 
the  radium.  The  activity  of  the  radium  employed  varied  from  10,000 
to  7000  units,  and  the  feeble  intensities  were  appUed  for  three  or  four 
days  or  even  up  to  fifteen  days,  pain  appearing  a  short  time  after  the 
cessation  of  the  application.  With  intensities  of  from  1000  to  7000 
units  the  duration  of  the  sittings  was  from  two  to  six  hours  per  day. — La 
semaine  mSdicale,  1904,  No.  7,  p.  51. 

Solanum  Carolinense  in  Epilepsy. — Dr.  Trusch,  after  a  study  of  this 
drug,  has  arrived  at  the  following  conclusions:  1.  That  solanum  caro- 
linense possesses  great  value  in  the  treatment  of  idiopathic,  non- 
hereditary  grand  Trial,  especially  when  the  disease  begins  after  childhood. 
2.  That  it  is  also  very  useful  in  hystero-epilepsy  with  convulsions;  in 
petit  Trial  its  effect  is  less  marked.  3.  In  advanced  epilepsy,  where 
cell  degeneration  in  the  brain  seems  to  have  been  established,  the  drug 
seems  to  have  an  almost  specific  action,  but  its  effect  does  not  last  so 
long  as  does  that  of  the  bromides.  4.  The  author's  observations  show 
that  the  vegetable  depressomotors  possess  real  advantages  over  the 
mineral  salts  employed  to  produce  this  effect.  With  solanum  the  bad 
effects  of  the  continued  use  of  the  bromides  are  avoided,  especially  the 
dermatoses  and  the  influence  upon  the  mind.  5.  The  fluid  extract  of 
the  drug  seems  to  be  the  preparation  to  be  preferred. — Journal  de 
midedne  de  Paris,  1904,  No.  8,  p.  74. 

Intravenous  Collargolum  Injections  in  Septic  Affections.— Dr. 
George  Tucker  Harrison  reports  a  case  of  pyaemia  following  criminal 
abortion  which,  when  first  seen,  had  a  weak  pulse,  remittent  tempera- 
ture, effusion  in  the  right  knee-joint,  and  a  gluteal  abscess.  After  the 
first  injection  of  collargolum  in  twenty-four  hours  the  pulse  and  tem- 

Eerature  were  nearer  to  the  normal  and  the  general  condition  was  much 
etter.  Two  more  injections  were  given  during  the  following  three 
weeks,  but  the  fever  continued  because  of  an  abscess  which  developed 
in  the  right  thigh.  This  was  incised,  drained,  irrigated,  and  dressed. 
On  the  lollowing  day  not  a  drop  of  pus  was  present,  and  recovery 
rapidly  ensued.  The  author  remarks  this  as  being  unusual  in  such 
cases,  and  reports  a  case  of  puerperal  sepsis,  and,  in  conclusion,  states 
that  he  has  seen  no  such  brilliant  recoveries  as  those  following  the  use 
of  collargolum. — Virginia  Medical  Semi-monthly,  1904,  No.  20,  p.  477. 

Epidural  Injections  in  Genito  urinary  Diseases. — Dr.  Artur  Strauss 
reports  his  results  in  18  cases  of  various  genito-urinary  disorders.  Of 
10  cases  of  enuresis,  1  was  cured  by  an  operation  for  phimosis  rather 
than  by  the  injections,  in  2  the  enuresis  by  day  was  cured,  while  that 
of  the  night  was  improved;  5  others  were  also  improved,  while  3  passed 
out  of  observation.  Two  cases  of  incontinence  were  cured.  Of  7  cases 
of  pollution  all  were  cured,  while  of  3  of  spermatorrhoea  2  recovered, 
while  the  third  was  unimproved.  One  case  of  prostatorrhoea  and  2 
out  of  3  cases  of  impotence  were  cured,  while  of  2  cases  of  neuras- 
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thenia  sexiialis  1  was  improved,  while  the  other  remained  in  statu  quo. 
The  author  used  for  injection  at  first  0.2  per  cent,  sodium  chloride  to 
each  10  c.c.  of  which  2  drops  of  5  per  cent,  carbolic  acid  had  been 
added;  later  Schleich's  solution  was  used.  From  10  c.c.  to  35  c.c.  were 
injected  into  the  lumbar  sacral  region  of  the  cord  at  each  sitting,  and, 
in  the  author's  opinion,  the  operation,  when  done  under  strict  asepsis, 
^  is  not  in  the  least  dangerous.  The  indications  for  its  performance  seem 
to  be:  infantile  eneuresis,  incontinence  without  mechanical  obstruction, 
emissions,  impotence,  spermatorrhoea,  and  neuropathic  polyuria. — 
Therapeutische  MonatsfCefte,  1903,  No.  2,  p.  74. 

Treatment  of  Tuberculous  Meningitis  by  Lumbar  Puncture. — Dr. 
H.  Serafidi  has  treated  three  patients  suffering  from  this  affection  by 
lumbar  puncture  with  the  following  results:  The  first  patient,  aged 
nine  years,  when  seen  was  in  the  position  of  opisthotonos,  with  photo- 
phobia, frequent  emesis,  etc.,  and  a  pulse  of  160  per  minute.  On  the 
fourth  day  of  the  disease  10  c.c.  of  fluid  were  drawn  off  by  lumbar 
puncture,  and  amelioration  began  at  once.  In  three  days  recovery  was 
assured.  The  second  patient,  aged  fifteen  years,  exhibited  practically 
the  same  symptoms  as  the  first.  On  the  eighth  and  ninth  day  of  the 
disease  lumbar  puncture  was  performed.  The  patient's  condition 
rapidly  improved  and  a  few  days  later  he  was  entirely  well.  The  third 
patient,  aged  one  and  a  half  years,  presented  classical  symptoms  of  the 
disease,  and  upon  the  fourth  day  of  the  illness  10  c.c.  of  clear  fluid  were 
drawn  from  the  spinal  canal.  Slight  improvement  followed,  and  two 
days  later  34  c.c.  of  fluid  more  were  withdrawn.  Recovery  followed 
without  event.  The  author  states  that  if  any  conclusion  can  be  drawn 
from  these  three  cases  it  is  that  the  cure  of  tuberculous  meningitis  is  not 
absolutely  impossible.  He  considers  these  recoveries  permanent,  since 
considerable  tmie  has  elapsed. — Revue  de  therapeutique,  1903,  No.  3,  p.  80. 

Secretine. — M.  Ed.  Enriquez,  who  has  made  extensive  experiments 
with  this  substance  (which  is  an  acid  extract  prepared  by  macerating 
the  duodenal  mucous  membrane),  has  demonstrated  that  it  is  not  exclu- 
sively an  excitant  of  the  pancreatic  secretion,  but  that  it  increases  also 
the  flow  of  bile,  and  that  the  result  of  introducing  an  acid  substance 
into  the  duodenum  and  that  following  the  injection  of  secretine  into 
the  circulation  are  identical.  Seven  patients  in  whom  the  dominant 
symptom  was  habitual  constipation  were  treated  by  the  author,  with 
the  result  that  the  motor  and  secretory  functions  of  the  intestine  were 
stimulated  and  regular  evacuations  of  the  bowel  were  obtained.  Of  five 
cases  in  which  the  constipation  was  accompanied  by  the  symptoms  of 
mucomembranous  colitis,  such  as  painful  abdominal  crises  and  passages 
of  mucus,  four  were  relieved  of  the  constipation,  and  at  the  same  time 
the  other  symptoms  were  rendered  mucn  less  distressing.  Of  four 
patients  in  whom  the  constipation  was  associated  with  lack  of  motility  of 
the  stomach,  delayed  digestion,  and  general  lassitude,  all  were  favorably 
and  rapidly  affected  by  the  treatment.  In  conclusion,  the  author  states 
that  the  acid  duodenal  medication  has  an  undoubted  stimulant  action 
upon  secretion,  and  since  it  increases  the  quantity  of  bile  and  pan- 
creatic juice  and  also  excites  the  motility  of  the  intestine,  it  should  prove 
of  considerable  value  in  intestinal  dyspepsias. — La  presse  mMicale,  1903, 
No.  14,  p.  106. 
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A  Simple  Method  for  Obtaining  Sputum  in  Children. — Leonard 
FiNDLAY,  of  Glasgow  (Archives  of  Pediatrics,  February,  1904,  p.  126), 
referring  to  the  difficulty  experienced  in  obtaining  specimens  of  sputum 
from  young  children,  describes  a  method  which  has  been  in  use  for  years 
in  the  French  hospitals,  but  which  he  has  not  found  described  in  any 
English  work.  It  consists  in  irritating  the  pharynx  and  especially  the 
epiglottis  with  the  forefinger  "wrapped  with  a  piece  of  gauze;  cough  is 
thus  excited,  and  any  expectoration  that  is  coughed  up  is  swept  out  of 
the  mouth  by  the  finger  before  it  has  time  to  be  swallowed.  The  quan- 
tity thus  obtained  varies,  but,  as  a  rule,  is  sufficient  for  bacteriological 
examination.  Several  attempts  may  be  required,  but  even  in  children 
as  young  as  six  months  sufficient  has  been  obtained  on  which  to  found 
a  diagnosis.  This  method  he  has  practised  as  a  routine  measure  for 
nine  months  in  the  Royal  Hospital  for  Sick  Children,  Glasgow,  and  with 
very  gratifying  results.  Many  cases  of  not  very  well-marked  tubercu- 
losis of  the  lungs  were  diagnosticated  early,  even  on  the  day  of  admission 
to  the  hospital,  and,  with  only  one  exception,  no  case  of  pulmonary  tuber- 
culosis went  to  post-mortem  examination  without  the  tubercle  bacillus 
having  been  found  in  the  sputum  at  some  time.  In  cases  of  meningitis, 
also,  supervening  upon  local  pulmonary  disease,  in  which  there  was  a 
doubt  as  to  its  being  tuberculous  or  pneumococcic  in  origin,  the  finding 
of  the  tubercle  bacillus  in  the  expectoration  removed  in  the  manner 
described  cleared  up  the  diagnosis. 

Impetigo  and  Ecthyma  Showing  the  Diphtheria  Bacillus. — Raoul 
Labbe  and  Demarque,  of  Paris  (Revue  mensuelle  des  maladies  de 
I'enfance,  February,  1904,  p.  49),  report  two  cases  in  j^oung  children 
exhibiting  extensive  lesions  of  impetigo  and  ecthyma,  in  wnich  were 
found,  besides  staphylococci  in  one  case  and  staphylococci  and  strepto- 
cocci in  the  other,  various  forms  of  Klebs-Loefifer  bacillus.  The  same 
organisms  were  found  in  the  throats  of  the  patients,  and  both  received 
injections  of  Roux's  serum  (20  c.c),  although  no  clinical  symptoms  of 
faucial  diphtheria  were  observed,  and  no  history  of  previous  sore  throat 
could  be  elicited  in  either  case.  The  cutaneous  lesions  resembled  those 
of  a  staphylococcic  infection,  but  differed  in  their  slow  and  chronic 
evolution.  Without  doubt,  such  cases  are  not  exceptional,  but  the 
authors  have  failed  to  find  reference  to  similar  observations  in  the  liter- 
ature. They  advise  recourse  to  bacteriological  examination  of  all  cases 
of  impetigo  or  ecthyma  with  multiple  localizations  in  children,  and 
that  serum  should  not  be  neglected  as  one  of  the  culture  media.    In 
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such  cases  serotherapy  should  be  employed  early,  but  local  treatment 
should  not  be  neglected,  and  here,  probably,  the  method  of  topical 
application  of  antidiphtheritic  senun  recently  suggested  by  L.  Martin 
{Uomptes-rendus  soc.  de  Hologie,  May  16,  1903)  may  find  an  appro- 
priate field. 

The  Open-air  Treatment  of  Bronchopneumonia  Complicating 
Whooping-cough. — Ker  (Scottish  Medical  and  Surgical  Journal,  Jan- 
uary, 1904)  gives  the  results  obtained  in  the  treatment  of  the  complicating 
bronchopneiunonia  of  whooping-cough  by  the  open-air  method,  as 
practised  at  the  Edinburgh  City  Hospital. 

The  writer  calls  attention  to  the  high  death  rate  from  this  disease, 
especially  among  the  lower  classes  and  in  children  living  in  institutions, 
and  to  our  helplessness  in  its  treatment. 

Although  much  can  be  done  to  secure  the  patient  rest  and  to  main- 
tain his  strength,  the  practical  point  is  some  method  of  successfully, 
treating  the  bronchopneumonia,  which  is  the  cause  of  death  in  the  vast 
majority  of  cases. 

The  records  of  the  Edinburgh  Hospital  show  a  death  rate  of  71  per 
cent,  for  the  cases  with  bronchopneumonia,  and  statistics  from  other 
hospitals  give  about  the  same  results. 

The  fact  that  many  of  the  whooping-cough  patients  developed 
bronchopneumonia  after  admission,  evioently  from  ward  infection, 
influenced  the  writer  to  try  the  open-air  treatment.  At  least  any  method, 
however  heroic,  could  hardly  increase  the  death  rate. 

Many  writers  have  recommended  that  children  suffering  from  per- 
tussis be  allowed  out  in  the  open  air,  but  the  occurrence  of  a  pulmonary 
complication  is  usually  said  to  be  a  contraindication  of  this  treatment. 

Tne  first  cases  were  selected  from  the  worst  in  the  wards,  and  many 
of  them  were  regarded  as  hopeless.  They  were  carried  out  and  left  in 
the  open  air  for  about  six  hours  daily,  provided  it  did  not  rain.  No  bad 
results  were  noted,  and  there  was  a  very  marked  improvement  in  some 
of  them.  The  children  were  warmly  covered,  and  the  chest  was  pro- 
tected with  cotton.  The  main  effects  of  the  treatment  were  as  follows: 
The  whoops  were  unaffected  in  number  or  severity.  The  patients  took 
their  food  ravenously,  and  their  general  strength  was  improved.  They 
also  slept  better,  and  the  whole  nervous  tone  of  the  children  was  im- 
proved. Another  practical  advantage  was  the  complete  rest  given 
the  wards  for  a  period  of  from  one  to  seven  hours  daily.  While  one 
case,  which  was  admitted  uncomplicated,  developed  bronchopneumonia 
and  several  had  relapses  in  convalescence,  it  may  be  said  that  under 
this  treatment  broncnopneumonia  of  hospital  origin  became  extinct. 
As  regards  the  severity  of  the  cases  treated  there  is  no  doubt  at  all. 
Many  were  admitted  cyanosed,  with  temperatures  of  103°  F.  or  104°  F., 
respirations  of  60  to  80,  and  pulse  running  from  140  to  170.  Even  in 
the  favorable  cases  these  symptoms  continued  for  a  long  time,  though 
the  pulse  and  respiration  rate  slowly  decreased  and  the  cyanosis  dis- 
appeared. 

The  writer  gives  tables  of  various  groups  of  cases  treated  over  certain 
periods,  the  results  of  which  are  briefly  stated  as  follows:  Treated 
indoors  entirely:  cases,  74;  deaths,  51;  death  rate,  66.9  per  cent.  Treated 
outdoors  partly  or  entirely:  cases,  76;  deaths,  24;  death  rate,  31.5  per 
cent. 
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Pyelitis  Due  to  the  Bacillus  Coli  Communis.— McCay  {Indian 
Medical  Gazette,  December,  1903)  reports  a  case  of  pyelitis  in  a  cliild, 
aged  seven  years,  the  true  nature  of  the  infection  not  being  discovered 
until  the  patient  had  been  under  treatment  for  several  weeks.  The 
child  was  taken  ill  suddenly  with  pain  in  the  left  side  extending  down 
the  leg.  There  was  tenderness  over  the  left  lumbar  region,  coated 
tongue,  constipation,  and  a  temperature  of  101°  F.  A  week  after  the 
onset  the  temperature  had  risen  as  high  as  105°  F.,  with  marked  remis- 
sions. Pus  was  suspected,  but  could  not  be  localized.  The  urine  at 
this  time  was  acid,  with  a  trace  of  albumin.  There  was  some  abdominal 
distention,  and  constipation  was  a  prominent  symptom.  The  case  was 
then  thought  to  be  possibly  atypical  typhoid  fever.  The  patient  con- 
tinued to  have  high,  irregular  fever,  accompanied  by  chills  and  vomiting, 
and  when  seen  by  the  writer  for  the  first  time  was  extremely  weak, 
anaemic,  and  much  emaciated.  There  was  oedema  of  the  forehead  and 
below  the  eyelids. 

The  blood  examination  gave  a  negative  Widal  reaction,  while  the 
urine  showed  a  moderately  large  quantity  of  pus  and  abundant  lively 
colon  bacilli.  The  patient  was  given  citrate  of  potassium  in  large  doses, 
which  had  the  effect  of  rendering  the  urine  alkaline  and  of  diminishing 
the  amount  of  pus,  but  had  no  mfluence  upon  the  bacilli.  They  grew 
rapidly  on  the  various  media  and  were  very  mobile.  Urotropin  was  then 
given,  and  at  once  the  bacilli,  to  a  certain  extent,  lost  their  motility,  and 
the  number  of  colonies  were  fewer.  After  a  few  days  they  had  entirely 
disappeared  from  the  urine.    The  patient  made  a  rapid  recovery. 
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Changes  in  the  Endometrium  in  Ectopic  Gestations.— Cazeaux  {An- 
nales  de  gyn.  et  d'ohstStrique,  Feb.,  1904)  arrives  at  the  following  conclu- 
sions: The  expulsion  of  a  complete  membranous  cast  of  the  uterine 
cavity  in  ectopic  gestation  is  not  constant,  nor  does  it  imply  the  death  of 
the  fcetus.  It  has  not  been  proved  that  this  occurrence  signifies  some  dis- 
turbance at  the  site  of  the  ovum.  This  cast  is  formed  by  the  superficial 
layer  of  the  mucous  membrane  of  the  uterus,  and  the  Une  of  separation 
is  never  beyond  the  limits  of  the  ampulla. 

Function  of  the  Corpus  Luteum. — Labusquiere  (Annates  de  gyn.  ct 
d'obstetrique,  Feb.,  1904)  concludes  from  a  study  of  Fraenkel's  work  and 
from  his  own  observations  that  the  corpus  luteum  is  a  true  ovarian 
gland  which  is  renewed  regularly  and  affects  the  nutrition  of  the  uterus 
and  the  periods  of  puberty  and  the  menopause.     It  is  not  the  pressure 
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upon  the  nerves  of  the  ovary  by  the  growing  follicles  that  excites  the 
menstrual  flow,  but  the  activity  of  the  corpus  luteum,  since  the  latter 
presides  over  the  periodical  hypersemia  of  the  uterus  which  terminates 
in  either  menstruation  or  pregnancy. 

Direct  lUniniiiation  in  Grjuecology. — D.  de  Ott  (abstract  of  mono- 
graph in  Annales  de  gyn.  et  d'obstetriqiie,  Feb.,  1904)  advocates  the 
general  appUcation  of  electric  illumination  in  gynecological  examinations 
and  operations,  using  a  number  of  simple  appliances  which  are  clearly 
figured  and  explained  in  his  original  brochure.  A  suitable  head  mirror 
is  worn  by  the  operator  during  abdominal  and  vaginal  coeliotomies,  the 
patient  being  in  the  exaggerated  Trendelenburg  posture  on  a  special  table. 

Examinations  of  the  rectum  and  bladder  are  similarly  conducted,  the 
interior  of  the  latter  viscus  being  exposed  by  separating  the  opposing 
surfaces  of  the  urethral  and  vesical  sphincter  by  means  of  small  retractors, 
instead  of  with  an  endoscope.  One  blade  of  the  retractor  carries  an 
electric  light. 

(The  French  editor  prof)erly  calls  attention  to  the  fact  that  the  advan- 
tages of  extreme  pelvic  elevation  during  examination  of  the  bladder 
were  long  ago  recognized  by  American  gynecologists,  and  that  there  is 
nothing  new  about  the  method  of  illumination.) 

Torsion  of  the  Pedicle. — Hammer  (Inaugural  Dissertation;  abstract  in 
Zentrcdblatt  f.  Gynakologie,  No.  5,  1904)  analyzes  43  cases  of  torsion  of 
the  pedicle  noted  in  248  ovariotomies  at  the  Wiirzburg  clinic.  In  7  per 
cent,  there  were  sudden  colicky  pains;  in  60.5  per  cent,  several  minor 
attacks  were  noted;  32.5  p)er  cent,  were  unattended  with  symptoms,  the 
condition  being  found  at  the  time  of  operation.  Torsion  occurred  in  32 
cystoadenomata,  4  dermoids,  3  parovarian  cysts,  1  fibroma,  and  1  cysto- 
sarcoma.  Twenty-three  torsions  were  from  left  to  right  and  18  in  the 
opposite  direction. 

The  writer  agrees  with  Hofmeier  that  unsymmetrical  development  of 
the  neoplasm  is  the  direct  cause  of  the  accident,  pregnancy  having  little 
influence  upon  it.  All  the  patients  recovered  but  two,  who  were  m  col- 
lapse when  admitted. 


Late  Recurrence  of  Mammary  Cancer.— Marggraff  (Wiirzburg  In- 
augural; abstracted  in  Zentralblatt  f.  Gynakologie,  No.  5,  1904),  in 
reporting  a  case  of  recurrence  eight  years  after  amputation  of  the  breast 
for  scirrhus,  analyzes  860  cases  in  which  the  disease  reappeared  in  430 
(50  per  cent.).    The  longest  period  of  immunity  was  eleven  years. 

(We  have  recently  removed  a  recurrent  cancerous  nodule  thirteen 
years  after  the  primarj'  operation. — H.  C.  C.) 


Pathology  of  Uterine  Fibroids. — Watt-Keen  (abstract  of  Inaugural 
Dissertation  in  Zentralblatt  /.  Gynakologie,  No.  5,  1904)  in  417  cases 
from  Hofmeier's  clinic  notes  the  following  complications:  ovarian  cyst, 
27;  diseased  tubes,  19;  hernia,  7;  uterine  displacements,  14;  carcinoma 
and  sarcoma  of  the  corpus  uteri,  9.  Myxomatous  d^eneration  of  the 
fibroid  was  present  in  8  and  necrosis  in  8.  Twenty  per  cent,  of  the 
married  women  were  sterile. 

Myomectomy  (abdominal)  was  performed  123  times,  supravaginal 
amputation  44,  total  extirpation  15.     Forty-five  vaginal  myomectomies 
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and  43  total  hysterectomies  were  performed.    The  total  mortality  after 
all  operations  was  only  6.48  per  cent. 

Tuberculosis  of  the  Tubes. — Fellenberg  (Zentralblatt  f.  Gyndkologie, 
No.  5,  1904)  reports  10  cases  from  the  Bern  clinic  in  which  the  diag- 
nosis was  confirmed  microscopically.  All  the  patients  were  nulliparae; 
in  none  were  there  any  characteristic  symptoms,  and  no  ulcerations  were 
present  on  the  vagina  or  cervix.  The  peritoneum  was  affected  in  two 
cases  and  the  ovary  only  once,  the  uterus  being  free  from  disease  in  every 
instance. 

The  writer  regards  the  prognosis  after  salpingectomy  as  generally 
favorable.  In  this  respect  he  diners  from  those  who  advocate  extirpation 
of  the  uterus  and  adnexa  in  every  case  of  tuberculosis  of  the  ftibes. 


Pruritus  Vulvae. — Lorand  (La  policlinique,  vol.  xii.,  No.  6)  believes 
that  diabetes  is  the  etiological  factor  in  the  majority  of  the  cases,  and 
that  it  is  frequently  overlooked  because  the  urine  is  not  carefully  and 
repeatedly  examined,  especially  after  giving  test  meals. 

Three  conditions  may  favor  the  development  of  pruritus  in  diabetes, 
viz.:  1.  The  toxic  influence  of  the  blood.  2.  Direct  irritation  from  the 
urine,  which  is  rich  in  liric  acid,  as  well  as  sugar.  3.  Local  hypersesthesia 
of  nervous  origin.  As  regards  treatment,  the  writer  states  that  in  addition 
to  regulation  of  the  diet  he  has  obtained  good  results  from  the  use  of 
ointments  containing  10  per  cent,  naphthalin  and  ansesthesin. 

Torsion  of  the  Omentum. — ^Vignard  and  Girajstdeau  (La  policlinique, 
vol.  xii.,  No.  6)  add  2  new  cases  to  the  18  already  reported.  In  both  the 
symptoms  warranted  the  diagnosis  of  appendicitis,  the  true  condition 
being  found  only  at  the  time  of  the  operation.  Of  the  20  recorded  cases 
15  occurred  in  men  and  5  in  women.  In  all  a  hernia  existed,  so  that  this 
condition  is  evidently  the  principal  etiological  factor.  The  diagnosis  is 
obscure  and  can  seldom  be  made  before  operation.  The  treatment  con- 
sists in  resection  of  the  affected  portion  or  omentum  above  the  point  of 
torsion. 


Deciduoma  Malignum  after  the  Menopause. — McCann  (British  Ob- 
stet.  and  Gyn.  Journal,  No.  3,  1903)  reports  the  case  of  a  woman,  aged 
fifty-three  years,  who  had  borne  ten  children,  the  last  nine  years  before. 
Menstruation  had  ceased  a  year  and  a  half  before  she  came  under  ob- 
servation, complaining  of  profuse  metrorrhagia  of  four  weeks'  duration. 
The  patient  succumbed  on  the  sixth  day  after  hysterectomy.  Exam- 
ination of  the  uterus  showed  the  presence  of  a  deciduoma  malignum. 

Vaccinia  of  the  Female  Genitals. — Lowenbach  (Monatshefte  J.  prakt 
Dermatologie,  Band  xxxvi.)  states  that  he  has  observed  four  cases  in 
which  healthy  women  were  infected  on  the  genitals  from  individuals 
who  had  been  recently  vaccinated.  He  was  able  to  find  only  one  other 
similar  recorded  case.  Infection  took  place  through  the  medium  of 
clothes,  by  direct  contact,  scratching,  and  in  one  instance  because  a 
physician  who  had  dressed  a  vaccination  sore  on  a  child's  arm  made  a 
vaginal  examination  of  the  mother  without  washing  his  hands.  In  the 
eany  stage  the  vesicle  must  be  differentiated  from  pemphigus,  eczema, 
and  herpes,  in  the  later  stage  from  the  syphilides. 
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Diabetes  Mellitus  and  Metritis. — Leipmann  (Archiv  fiir  Gipiakolcgi-e, 
Band  Ixx.,  Heft  2,  1903)  reports  the  case  of  a  patient,  aged  thirty  years, 
in  her  sixth  pregnancy.  The  abdomen  was  more  enlarged  than  the 
gestation  warranted,  heart  sounds  could  not  be  heard,  fetal  movements 
could  not  be  felt,  and  the  patient  suffered  from  dyspnoea.  There  was 
a  history  of  diminution  in  the  quantity  of  urine  voided;  the  feet  were 
swollen;  the  urine  contained  large  quantities  of  sugar  with  a  trace  of 
albumin,  with  leukocytes,  but  no  casts  and  kidney  epithelia  in  the 
sediment.  The  membranes  were  ruptured  and  about  eleven  pints  of 
amniotic  liquid  allowed  to  escape.  The  head  of  the  child  could  be 
felt  freely  movable  above  the  pelvic  brim.  A  quarter  of  an  hour  later 
a  large  blood  clot  was  expelled,  followed  by  free  hemorrhage.  Version 
was  at  once  performed,  but  the  patient  suffered  severe  shock.  Extrac- 
tion of  the  child  was  followed  by  the  discharge  of  a  very  large  quantity 
of  dark  blood  and  the  placenta  had  partially  separated.  It  was  at  once 
removed,  the  uterus  douched  and  packed  witn  gauze.  The  patient's 
condition  was  desperate,  but  she  rallied  under  stimulation.  There  was 
at  first  no  sugar  found  in  the  urine  immediately  after  labor.  When 
the  gauze  was  removed  from  the  uterus,  streptococci  were  found  upon 
microscopic  examination.  Antistreptococcus  serum  was  injected  and 
sugar  appeared  in  considerable  quantity  in  the  urine.  The  patient 
became  actively  delirious  and  abundant  acetone  appeared  in  the  urine. 
The  temperature  fell ;  the  patient  shortly  afterward  died  in  coma.  Upon 
autopsy  the  cortex  of  the  kidneys  was  found  in  fatty  degeneration,  there 
was  ulcer  of  the  stomach,  arteriosclerosis  of  the  aorta,  and  h}'perffmia 
and  oedema  of  the  lungs.    There  was  dissecting  metritis. 

This  case  presented  polyhydramnios  and  diabetes  as  coexisting  con- 
ditions. The  immediately  complicating  circumstance  which  led  to  the 
patient's  death  was  severe  hemorrhage.  Upon  examining  the  uterus, 
the  connective  tissue  was  found  necrotic,  while  the  muscle  fibre  was 
intact.  The  lamellated  structure  of  the  uterine  muscle  could  still  be 
dbcerned,  although  the  nuclei  could  not  be  seen.  Abundant  bacteria 
were  present  in  the  vessels. 


Leukocytosis  in  the  Complications  of  Pregnancy  and  the  Puerperal 
State. — Carmichael,  in  a  recent  paper  before  the  Edinburgh  Obstet- 
rical Society  (British  Medical  Journal,  December  5,  1903),  found  that 
leukocytosis  was  an  unsafe  guide  as  a  synaptom  unless  taken  in  connec- 
tion with  other  well-defined  conditions.  In  some  severe  cases  of  puer- 
peral septic  infection  there  was  no  leukocytosis.  In  eclampsia  an 
mcrease  in  leukocytosis  often  accompanied  a  diminution  in  the  severity 
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of  the  attacks.    No  leukocyte  count  was  of  much  value  in  determining 
the  necessity  for  puerperal  hysterectomy. 

A  Clinical  Comparison  of  Pelvis  and  Foetus. — Lane  (Lancet,  Sep- 
tember 26,  1903)  has  made  a  clinical  study  of  the  development  of 
Indian  children  and  of  the  size  of  the  pelvis  in  the  mother. 

In  measuring  the  pelvis,  advantage  was  taken  of  the  relaxed  condition 
of  the  abdominal  walls  after  labor,  and  the  conjugate  was  measured 
by  pressing  the  tip  of  the  middle  finger  strongly  against  the  promontory 
of  the  sacrum  and  depressing  the  end  until  its  radial  edge  came  in 
contact  with  the  anterior  edge  of  the  symphysis.  This  manipulation 
is  successful  when  the  uterus  has  undergone  sufficient  involution  to 
descend  into  the  pelvic  cavity.  It  was  observed  that  when  the  dark 
and  white  races  mixed  the  result  seemed  to  be  the  lessening  in  the  pelvic 
diameters  of  the  white  individual.  The  average  conjugate  diameter 
among  Indian  natives  was  4.008  inches,  the  average  measurement 
between  the  spines  7.818  inches,  and  the  average  measurement  between 
the  crests  9.607  inches.  In  European  women  the  average  conjugate 
measurement  was  4.411  inches,  the  interspinous  diameter  8.24  inches, 
and  the  intercristal   10.367  inches.     In  Indian  women  the  average 

froportion  of  the  interspinous  to  the  intercristal  was  81.828  per  cent, 
n  European  women  this  percentage  was  79.477. 
It  was  found  that  there  existed  a  distinct  ratio  between  the  size  of 
the  child  and  the  conjugate  diameter.  As  the  weight  of  the  child 
increased  so  did  the  size  of  the  conjugate  diameter.  The  writer  believes 
that  in  most  cases  the  moulding  of  the  head  is  largely  due  to  the  soft 
parts.  When  the  head  fits  tightly  in  the  pelvic  brim  it  may  be  com- 
pressed by  the  pelvis  during  labor  and  subsequently  expanded  during 
its  passage  through  the  remainder  of  the  birth  canal.  He  concludes 
that  except  in  the  case  of  small  pelves,  a  parallelism  of  the  biparietal 
diameter  of  the  head  and  the  conjugate  diameter  of  the  pelvis  is  the 
result  of  natural  growth  and  not  of  pressure.  His  conclusions  are 
summed  up  in  the  statement  that  the  child  grows  in  utero  in  such  a 
manner  that  its  size  is  proportional  to  that  of  the  mother's  pelvis. 
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On  Lumbar  Puncture  in  Endocranial  Complications  of  Otitis. — 
Chavasse  and  Mahu  (Ajinalcs-  dii  maladies  de  Voreille,  du  larynx, 
etc.,  pp.  384-479)  state  that  lumbar  puncture  was  introduced  in  Decem- 
ber, 1890,  by  Quincke,  of  Kiel,  who  first  employed  it  with  a  therapeutic 
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aim  to  lower  the  abnormal  pressure  in  the  cerebral  ventricles,  but 
aftenvard  as  a  means  to  diagnose,  recognize,  and  measure  the  eleva- 
tion of  this  pressure  in  certain  pathological  cases.  It  soon  passed 
into  the  domain  of  general  medicine  and  there  was  not  much  delay  in 
acknowledging  it  as  an  efficacious  proceeding  of  direct  investigation 
of  the  central  nervous  system.  It  is  supposed  that  even  as  the  effusion 
in  the  pleural  cavity  reflects  quite  exactly  the  state  of  the  serous  mem- 
brane which  contains  it,  so  the  composition  of  the  cerebrospinal  fluid 
undergoes  special  modification  produced  by  the  alterations  of  the 
meninges  or  perhaps  of  the  nervous  system  itself.  It  is  then,  especially 
in  this  direction,  that  researches  have  been  directed,  for  it  is  well  known 
that  the  therapeutic  value  of  lumbar  puncture  is  limited.  Empirically 
in  the  beginmng,  lumbar  puncture  has  become  a  scientific  means  of 
exploration.  Abroad,  especially  in  Germany,  where  puncture  is  done 
commonly  through  manometric  pressure,  the  clinical  and  bacteriologi- 
cal characteristics  and  the  therapeutic  value  of  the  cerebrospinal  fluid 
has  been  studied.  In  France  the  study  of  the  cells  in  the  cerebrospinal 
fluid  by  Widal,  Ravant  and  Sicard  has  given  a  new  impetus  to  this 
means  of  diagnosis. 

Subject  is  divided  into  the  following  chapters: 

I.  Technique  of  Lumbar  Puncture,  Accidents  and  Dangers. 
II.  Technique  of  the  Examination  of  the  Cerebrospinal  Fluid. 

III.  Diagnostic  Value  of  Lumbar  Puncture. 

IV.  Therapeutic  Value  of  Lumbar  Puncture. 

Chapter  I.  Under  the  Technique  of  Lumbar  Puncture,  Accidents  and 
Dangers,  the  anatomy  of  the  lumbar  region  is  first  reviewed.  In  the 
adult,  puncture  between  the  fourth  and  fifth  lumbar  vertebrae,  that  is, 
in  the  fourth  interlaminar  space.  In  the  child,  puncture  in  the  third 
or  even  in  the  second  space.  (Quincke.)  In  certain  cases  and  espe- 
cially in  elderly  people,  where  the  cartilages  have  ossified,  if  nothing  is 
obtained  in  the  fourth  interspace,  repeat  it  in  the  third  space.  The 
needle  is  very  simple,  hollow  with  short  head,  made  of  platinum-iridium, 
and  of  sufficient  resistance  to  penetrate  without  bending  or  breaking. 
Outside  diameter  of  H  mm.,  inner  diameter  of  ^^^  mm.  to  1  mm.,  and 
a  length  of  10  cm.  for  adults;  4  to  5  cm.  is  sufficient  length  for  infants. 
The  end  of  the  needle  should  have  a  shoulder  to  which  a  short  rubber 
tube  can  be  fastened  to  regulate  the  flow  of  the  liquid.  Quincke  uses 
a  trocar  to  which  a  V-manometer  tube  filled  with  water  is  fastened 
to  measure  the  pressure.  A  piece  of  silver  or  platinum  wire  to  keep 
the  needle  open.  Strict  asepsis  of  the  instrument  and  the  region  to  be 
punctured;  also,  the  hands  of  the  operator.  In  the  faint-hearted  an 
mjection  of  cocaine  or  a  jet  of  ethyl-chloride  may  be  necessary.  The 
penetration  of  the  deep  tissues  is  almost  painless.  The  position  of 
the  patient  varied,  according  to  the  method  of  the  operator.     Some 

Elace  the  patient  near  the  edge  of  the  bed,  the  back  strongly  bent,  head 
etween  the  hands,  elbows  touching  the  thighs.  This  is  a  good  posi- 
tion for  the  operator,  but  cannot  always  be  taken  by  the  patient,  and 
then  again  the  position  causes  increased  intraspinal  pressure  which 
may  cause  the  fluid  to  flow  too  rapidly.  The  patient  may  take  a  lateral, 
or  a  siightly  lateroventral  position  on  the  right  or  left  side,  the  head 
slightly  raised  by  a  pillow.  Pressure  on  the  abdomen  prevents  imseason- 
able  movements  on  the  part  of  the  patient,  especially  when  the  needle 
is  suddenly  thrust  in.    In  frightened  patients  and  especially  those  with 
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meningitis,  several  assistants  may  be  necessary  to  get  sufficient  immo- 
bility.   This  is  not  easily  accomplished  in  the  lateral  position. 

The  point  of  puncture  in  the  fourth  interlaminar  space  is  carried  out 
according  to  Jacoby's  line  described  in  1895.  The  liquid  falls  drop 
by  drop  and  is  best  gathered  in  a  sterile  centrifugal  tube.  The  needle 
is  withdrawn  quickly  and  the  wound  stopped  by  a  drop  of  antiseptic 
collodion  or  by  a  light  application  of  tincture  of  iodine.  There  is  prac- 
tically no  danger  in  doing  lumbar  puncture.  Of  the  difficulties,  a  dry 
tap  is  rarely  made.  The  needle  may  be  too  short;  strike  the  vertebrae, 
or  the  needle  may  plug  up,  or  there  may  be  a  gelatinous  exudate.  Again 
there  may  be  abnormal  position  of  the  interspaces,  deformity  or  ossifica- 
tion of  the  ligaments. 

Among  the  possible  accidents,  the  needle  may  break,  bleeding  from 
a  rachidian  vein,  and,  in  infants,  the  aorta  could  be  punctured.  It  is 
also  possible  to  injure  the  filaments  of  the  chorda  and  cause  spasmodic 
movements  of  the  thighs;  these  passed  away  in  twenty-four  hours. 
If  the  fluid  is  collected  too  rapidly  it  may  cause  pain  in  the  head,  vertigo, 
tinnitus,  and  irregularity  of  the  pulse.  If  this  occurs,  stop  the  flow  and 
lower  the  head.  Never  let  the  pressure  fall  below  40  mm.  After 
lumbar  puncture  there  may  be  nausea  or  vomiting;  a  tendency  to 
faint  if  the  flow  is  too  rapid  or  pressure  falls  below  40  mm.  Often 
there  is  headache  next  day;  sleep  is  impossible.  These  symptoriis 
increase  to  the  third  day  and  then  lessen  till  the  sixth  or  seventh 
day. 

Death  may  result,  especially  in  cerebral  tumor  or  uraemia.  Cases  of 
death  have  occurred  after  aspiration  and  after  chloroform.  Death 
nearly  always  results  by  paralysis  of  respiration.  The  respiration  is 
first  intermittent  (Cheyne-Stokes)  and  then  stops.  Artificial  respira- 
tion is  of  no  benefit. 

Accidents  may  be  avoided  by — 

1.  Puncture  without  aspiration  even  without  a  Pravaz  syringe. 

2.  Place  the  patient  in  a  prone  position, 

3.  Never  give  ether  or  chloroform. 

4.  Avoid  gathering  the  fluid  too  fast  or  too  much. 

5.  Do  not  drain  off  more  than  20  c.c.  of  fluid. 

6.  Avoid  puncture  in  cases  of  cerebral  tumor  and  be  prudent  in 
uraemic  cases. 

Chapter  II.  Technique  of  the  Examination  of  the  Cerebrospinal 
Fluid.     It  is  important  to  know— 

1.  The  pressure  under  which  the  fluid  escapes. 

2.  Its  color  diagnosis. 

3.  The  bacteriological  investigation. 

4.  The  cytological  diagnosis. 

5.  Its  chemical  characteristics  and  its  "cryoscopie." 

In  its  normal  state  the  cerebrospinal  fluid  is  clear,  transparent,  and 
of  a  density  varying  from  1003  to  1004.  Its  quantity  vanes  from  60 
to  150  grams,  but  can  be  300  grams  and  even  400  grams  in  old 
people.  In  pathological  states  its  color  is  often  altered  and  its  density 
varies  from  1002  to  1009 

I.  Pressure.  About  125  mm.  of  water.  In  tubercular  meningitis 
and  tumors  of  the  brain,  80  to  600  mm. 

II.  Color.  Compare  a  tube  filled  with  sterilized  water  of  the  same 
size  as  the  tube  in  which  the  fluid  is  collected. 
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III.  Bacteriological  Examination. 

1.  Direct  examination  the  quickest:  Inoculation  can  only  be  per- 
formed in  chronic  cases  and  in  tubercular  meningitis.  Among  the  bac- 
teria found  are  staphylococci,  streptococci,  pneumococci  of  Fraenkel 
and  Weichselbaum,  mem'ngococci  of  Weichselbaum,  bacillus  of  Eberth, 
bacterium  coli,  streptococcus  of  Bonome,  bacillus  of  Koch,  etc. 

2.  Transplantation  and  cultures:  Colonies  only  appear  at  about  the 
end  of  fifteen  days  to  three  weeks,  so  that  this  method  is  inapplicable. 
A  positive  result  is  of  extreme  value;  a  negative  result  is  of  no  use  what- 
ever. 

3.  Inoculation  of  animals:    This  method  takes  at  least  three  weeks. 

IV.  Cell  Diagnosis.  Normal  cerebrospinal  fluid  contains  one  or  two 
lymphocytes  in  each  field.  If  the  meninges  are  irritated  or  inflamed 
the  elements  vary  according  to  the  intensity  and  nature  of  the  process; 
a  qualitative  and  quantitative  reaction  at  the  same  time.  Three  or  four 
cubic  centimetres  of  fluid  should  be  collected,  best  in  a  centrifugal  tube 
and  placed  in  the  centrifuge  ten  minutes. 

The  cells  contained  in  diseased  states  of  cerebrospinal  fluid  are: 

1.  Mononuclear  lymphocytes  with  small  round  nuclei.  If  they  are 
increased  in  number  or  predominate,  we  call  it  lymphocytosis. 

2.  Polymorphonuclear  leukocytes. 

3.  Large  mononuclear  lymphocytes,  which  are  impossible  or  very 
diflBcult  to  differentiate  in  this  liquid  from  the  single  endothelial  cells. 

1.  Lymphocytosis  of  the  cerebrospinal  fluid  only  signifies  the  exist- 
ence of  an  irritation  of  the  meninges  and  does  not  give  us  any  indication 
of  the  irritative  process.  They  are  observed  especially  in  chronic 
meningitis  (tabes,  syphilis)  and  in  tubercular  meningitis. 

2.  The  presence  of  polymorphonuclear  leukocytes  indicates  a  severe 
and  acute  irritation.  Observed  in  acute  meningitis,  non-tubercular 
form,  with  pneumococcus,  staphylococcus,  and  meningococcus,  etc. 
In  the  first  days  of  the  disease  the  polynuelear  leukocytes  are  very 
numerous  and  diminish  as  convalescence  is  established;  the  hnnpho- 
cytes  take  their  place  and,  having  predominated,  disappear  as  recovery 
takes  place. 

3.  The  cerebrospinal  fluid  remains  normal  when  there  is  no  anatomical 
lesion  of  the  meninges.  This  is  the  case  in  cerebral  tumor,  hysteria, 
"meningisme"  neurasthenia,  thrombophlebitis  of  the  sinus,  cerebral 
abscess  without  complications,  etc.  The  leukocytic  formula  of  a 
meningitic  exudate  is  in  relation  to  the  anatomical  reaction  which  has 
caused  it. 

V.  Chemical  Properties.  These  researches  have  not  been  of  much 
practical  value. 

VI.  Cryoscopy  and  H(smatology.  Normally  the  point  of  coagulation 
of  serum  is  about  0.56.  That  of  cerebrospinal  fluid  is  lower;  it  varies 
between  0.72  and  0.78.  In  diseased  conditions  it  varies  between  0.56 
and  0.74,  and  in  the  large  majority  of  cases  between  0.60  and  0.65. 
The  hsematology  is  of  less  value  than  the  point  of  coagulation.  The 
results  have  little  practical  bearing  as  yet. 

Chapter  III.  The  Diagnostic  Value  of  Lumbar  Puncture.  Diagnosis 
(ii  the  endocranial  complications  of  otitis,  especially  in  the  early  stage, 
when  a  judicious  intervention  could  save  the  life  of  the  patient,  often 
presents  great  difficulties,  sometimes  even  insurmountable.  It  is  often 
necessary  to  ask,  in  cases  with  cerebral  phenomena  well  accentuated 
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but  poorly  defined,  whether  a  true  compUcation  exists,  and  what,  a 
sinus  thrombophlebitis,  abscess,  meningitis  especially  in  children,  or 
an  affection  with  localized  meningitis,  cerebrospinal  meningitis,  tuber- 
cular meningitis,  or  whether  a  simple  reflex  phenomenon.  Is  it  "menin- 
gisme"  hysteria  or  neurasthenia?  The  importance  of  deciding  what 
to  do  in  these  difficult  cases  is  such  that  the  specialist  is  under  obliga- 
tions to  try  all  means  of  exploration  which  general  medicine  provides 
to  solve  these  hard  problems.  It  is  not  indifferent  in  effect  to  go  on  an 
error  of  diagnosis,  open  the  skull,  explore  the  meninges,  and  puncture 
the  brain  to  find  an  abscess  which  does  not  exist,  or  inversely  to  do 
nothing,  believing  a  diffuse  bacterial  meningitis  or  tuberculosis  when 
a  thrombophlebitis  or  a  brain  abscess  exists. 

Lumbar  puncture  which  permits  the  examination  of  the  fluid  in 
direct  contact  with  the  meninges,  the  brain,  and  the  spinal  cord,  gives 
us  knowledge  of  the  actual  state,  the  means  of  establishing  with  cer- 
tainty the  presence  of  an  otitic  complication,  or  of  revealing  the  exist- 
ence of  an  intercurrent  meningeal  affection.  The  study  of  these  ques- 
tions is  the  object  of  this  chapter,  which  is  the  most  important  of  our 
report. 

I.  Thrombophlebitis  of  the  Sinus,  Particularly  of  the  Lateral  Sinu^. 
The  cerebrospinal  fluid  is  of  normal  composition,  but  its  quantity, 
according  to  the  Halle  Clinic,  shows  an  important  increase.  This  fact 
has  not  been  verified  by  French  observers  in  cases  of  thrombosis  with- 
out complications. 

II.  Abscess  of  the  Cerebrum  and  Cerebellum.  When  the  abscess  is 
not  complicated  by  other  endocranial  affection,  sinus  thrombophlebitis, 
diffuse  or  circumscribed  meningitis,  the  liquid  is  as  a  rule  normal,  clear, 
without  micro-organisms,  and  does  not  coagulate. 

III.  Bacterial  Meningitis.  Sicard  has  divided  bacterial  meningitis 
into  three  groups: 

1.  Bacterial  meningitis  caused  by  pneumococcus,  staphylococcus, 
streptococcus,  bacillum  of  Eberth,  colon  bacillus,  bacillus  of  Pfeiffer, 
bacillus  pyocyaneus  and  tetragenus. 

2.  Epidermic  cerebrospinal  meningitis  due  to  the  meningococcus 
of  Weichselbaum. 

3.  Serous  meningitis  which  represents  the  first  stage  of  meningeal 
infection,  the  inflammatory  exudate  remaining  serous  without  ter- 
minating in  pus,  and  in  which  one  finds  pneumococcus,  staphylococcus, 
bacillus  of  Pfeiffer  and  of  Eberth,  that  is,  nearly  all  the  bacilli  of  the 
first  group.  Among  the  meningeal  inflammations  diffuse  suppurative 
meningitis,  caused  by  bacteria  of  different  kinds,  is  most  frequently 
observed  as  a  complication  of  suppurative  otitis. 

Diffuse  Suppurative  Leptomeningitis.  The  suppuration  in  the 
majority  of  cases  is  in  the  meshes  of  the  subarachnoid  space,  exception- 
ally in  the  subdural  space.  Thus,  as  a  rule,  suppurative  meningitis 
occurs  as  a  sole  complication  of  an  aural  affection  or  accompanies  at 
the  same  time  a  sinus  thrombosis  or  a  brain  abscess.  The  cerebro- 
spinal fluid  obtained  by  lumbar  puncture  shows  changes  in  its  com- 
position. It  shows  a  varying  disturbance,  from  greenish-yellow  to 
true  purulence,  and  contains  a  marked  quantity,  or  predominating 
quantity,  of  polynuclear  leukocytes  and  very  often  micro-organisms  oi 
different  kinds. "  The  pressure  under  which  it  is  collected  is  variable, 
on  an  average  somewhat  increased.    The  predominance  of  polynuclear 
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leukocjies  here  plays  an  important  part  and  indicates  the  existence 
of  a  meningitis  or  a  meningeal  irritation.  There  are  exceptions 
to  this  rule  where  the  brain  has  been  foimd  covered  with  pus  and 
the  cerebrospinal  fluid  clear,  normal,  or  without  polynudear  leuko- 
cytes. 

'  IV.  Circumscribed  Suppurative  Meningitis.  Here  we  may  have 
the  same  symptoms  as  in  a  diffuse  meningitis.  The  puncture  is  not 
always  demonstrative  and  can  show  a  normal  fluid.  In  all  negative 
lumbar  punctures  in  the  course  of  symptoms  of  otitic  meningitis  there 
is  the  possibility  of  a  circumscribed  meningitis. 

V.  Extradural  Suppuration;  Internal  Suppurative  Pachymeningitis; 
Intradural  Abscess.  In  these  suppurative  umammations  the  cerebro- 
spinal fluid  is  normal  in  composition 

VI.  Serous  Meningitis.  Serous  meningitis  is  still  poorly  defined. 
We  find  described  under  this  class  bacterial  meningitis  not  yet  come 
to  suppuration;  meningitis  from  absorption  of  toxins,  from  suppura- 
tive ears,  the  temporal  Bone  or  the  brain.  Then  the  serous  meningitis 
of  Quincke.  Serous  meningitis  is  observed  almost  exclusively  in  infancy 
or  youth  and  sometimes  shows  true  meningeal  symptoms;  it  takes  most 
frequentiy  a  subacute  course  with  tendency  to  dropsy  of  the  ventricles, 
giving  rise  to  sjonptoms  of  cerebral  pressure,  climcally  like  a  cerebral 
abscess,  with  which  it  is  frequentiy  confused. 

Merkens,  Brieger  and  Korner  believe  that  the  great  majority  of 
cases  of  serous  meningitis  are  due  to  the  absorption  of  toxins  from  a 
suppurative  seat  producing  a  serotoxic  inflammation  of  the  meninges 
leaoing  to  an  internal  hydrocephalus.  A  sufficient  number  of  observa- 
tions of  the  cerebrospinal  fluid  has  not  been  made  to  draw  conclusions, 
though  it  is  generally  clear  and  under  pressure. 

VII.  Cerehrospiriiil  Meningitis.  Due  to  the  meningococcus  of 
Weichselbaum.  The  cerebrospinal  fluid  is  generally  of  a  greenish  tint 
and  slightly  cloudy.  It  can  be  purulent.  Councilman  has  found 
it  mostly  clear.  Dr.  Coimcilman  observed  the  diplococcus  of  Weich- 
selbaum thirty-eight  times  in  fifty-five  cases. 

VIII.  Tuberculous  Meningitis.  Most  common  in  infants,  caused 
by  an  otitic,  or  concomitant  with,  a  general  tuberculosis.  Rarely  it 
has  been  confounded  with  an  ordinary  meningitis  or  even  vnih  a  brain 
abscess.  The  fluid  obtained  by  puncture  is  most  often  clear,  limpid, 
sometimes  greenish-yellow,  or  tinted  with  blood.  It  is  collected  gen- 
erally under  increased  pressure.  The  coagulum  which  forms  is  white, 
dull  or  gray,  hard.  The  bacillus  of  Koch  is  foimd  in  about  50  per  cent, 
of  cases  and  always  in  small  numbers.  The  lymphocytes  predomi- 
nate. The  accuracy  of  information  derived  by  lumbar  punctiure  has 
put  aside  all  ideas  of  intervention. 

IX.  " Meningisme."  Pseudomeningitis  of  Bouchut.  A  simulation 
more  or  less  perfect  of  meningitis  by  a  process  independent  of  all  cortico- 
meningeal  lesions.  Cases  where  no  inflammatory  lesion  can  be  sus- 
t>ected.     It  should  be  distinctly  separated  from  serous  meningitis. 

ometimes  observed  in  suppurative  otitis  and  to  be  diagnosed  From 
simple  or  tubercular  meningitis  or  cerebral  abscess.  Occurs  in  youth 
and  also  in  the  adult.  Attributed  to  hysterical  neurasthenic  meningitis, 
non-bacterial  intoxication,  or  toxins  from  pneiunococcus,  or  reflex 
symptoms  from  suppurative  labyrinthitis. 

X.  ^'Lahyrinthisme." 
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XI.  Traumatic  Lesions  of  the  Labyrinth  and  of  the  Base  of  the  Skull. 
Two  cases  cited  by  Moure.  Numerous  blood  globules  in  tne  cerebro- 
spinal fluid. 

XII.  Inflaences  Exercised  by  Certain  Diseases  on  the  Cerebrospinal 
Fluid.  1.  Syphilis.  2.  General  paralysis.  Tabes.  3.  Chronic  alco- 
holic meningitis.  4.  Mental  aberration,  senile  dementia.  5.  Hysteria 
and  neurasthenia. 

Discussion  on  the  Diagnostic  Value  of  Lumbar  Puncture.  The  fol- 
lowing conclusions  are  generally  true,  but  not  constant: 

1.  Clear  liquid,  normal,  non-coagulable;  thrombophlebitis  of  the 
sinus,  brain  abscess  supra  and  subdural,  serous  meningitis  so-called 
simple;  " meningisnie,"  hysteria,  sometimes  circumscribed  meningitis. 
If  the  fluid  gathers  in  a  stream  under  pressure,  very  great  probability 
of  a  sinus  thrombophlebitis,  serous  meningitis  or  sometimes  abscess 
of  the  brain. 

2.  Clear  liquid,  without  bacteria  or  cells  forming  a  coagulum;  men- 
ingitis probable,  perhaps  by  toxins  (?),  sometimes  tuberculous. 

3.  Clear  liquid  or  yellowish  or  slightly  cloudy  with  lymphocytosis 
predominating,  or  the  bacillus  of  Koch:  tubercular  meningitis  (elimi- 
nate clinically  the  causes  of  lymphocytosis  if  the  bacillus  of  Koch  is 
not  found). 

4.  Fluid  opalescent  or  purulent,  forming  coagulum  with  polynuclear 
leukocytes  predominating,  and  eventually  micro-organisms  of  different 
kinds;  acute  suppurative  diffuse  meningitis  or  non-suppurative  cerebro- 
spinal meningitis  if  there  is  the  meningococcus  of  Weichselbaum  and 
if  the  puncture  is  early,  sometimes  circumscribed  meningitis.  This 
is  quite  exceptional  in  brain  abscess. 

Then  for  differential  diagnosis  of  the  different  kinds  of  meningitis 
and  meningitis  and  brain  abscess,  simple  serous  meningitis,  "menin- 

fisme"  and  sinus  thrombophlebitis,  lumbar  puncture  with  its  color, 
acterial  and  cell  diagnosis  of  the  cerebrospinal  fluid,  does  not  give  us 
an  absolute  diagnosis  but  one  of  great  importance,  especially  if  we  are 
aided  by  clinical  observation. 

Chapter  IV.  Therapeutic  Value  of  Lumbar  Puncture.  In  practical 
otology,  in  meningeal  complications,  lumbar  puncture  seems  as  if  it 
coula  be  therapeutically  of  a  certain  utility,  at  least  as  a  means  to  sup- 
press the  initial  seat  of  suppuration.  If  one  decides  to  use  it  for  this 
effect  one  must,  following  tne  advice  of  Netter  and  Sicard,  withdraw 
each  time  20  to  30  c.c.  of  fluid  and  repeat  the  lumbar  puncture  as 
many  times  as  one  deems  it  necessary. 

Conclusions.  1.  Lumbar  puncture  is  a  valuable  means  of  diag- 
nosis in  intracranial  complications  of  aural  suppuration  on  condition 
that  an  examination  of  the  cerebrospinal  fluid  is  made  as  to  its  color, 
bacteriology,  and  cytology.  Lumbar  puncture  without  aspiration, 
without  general  anaesthesia,  and  with  the  patient  lying  down  is  almost 
always  without  danger. 

2.  Positive  as  well  as  negative  results  should  be  considered,  also 
the  clinical  status  and  the  exact  stage  in  which  the  puncture  is  made. 
The  influence  of  certain  general  diseases  on  the  condition  of  the  cerebro- 
spinal fluid  must  not  be  overlooked. 

3.  The  existence  of  a  bacterial  meningitis  is  indicated  in  the  great 
maiority  of  cases,  if  the  liquid  is  turbid  or  even  clear  after  centrif ugali- 
zation  and  contains  bactena  or  polynuclear  leukocytes  or  both.    A  clear 
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liquid  or  one  slightly  turbid,  containing  mononuclear  lymphocytes  in 
abundance,  indicates  as  a  rule  tubercular  meningitis,  positively,  if  it 
contains  the  bacillus  of  Koch.  Lymphocytosis  is  also  seen  in  other 
chronic  meningeal  affections  and  in  the  convalescence  from  acute 
meningitis,  especially  in  cerebrospinal  meningitis. 

4.  In  extradural  and  subdural  suppuration  the  cerebrospinal  fluid 
remains  normal  so  long  as  the  arachnoid  membrane  is  free  from  all 
irritation. 

5.  Lumbar  puncture  in  circumscribed  meningitis  up  to  the  present 
has  not  given  much  satisfaction  as  an  aid  to  diagnosis  of  these  affec- 
tions. 

6.  In  brain  abscess,  in  thrombophlebitis  of  the  lateral  sinus,  and  in 
the  serous  non-bacterial  meningitis  the  fluid  is  clear  and  normal,  often 
increased  in  quantity  and  under  increased  tension,  more  in  the  last  two 
complications. 

7.  The  fluid  is  normal  in  "labjTinthisme"  and  "  meningisme." 

8.  After  traumatic  lesions  of  the  labyrinth  or  base  of  the  skull  with 
ear  symptoms,  red  blood  corpuscles  are  often  found  in  the  cerebro- 
spinal fluid. 

9.  The  condition  found  in  the  fluid  should  never  stop  surreal  inter- 
vention; on  the  contrary,  the  operator  should  be  more  exact  m  his  pur- 
pose, starting  effectively. 

10.  Till  now  the  therapeutic  value  of  lumbar  puncture  has  been 
doubtful;  nevertheless,  considering  the  results  obtained  in  general 
medicine  and  in  some  cases  of  meningitis  of  otitic  origin,  lumbar  punc- 
ture may  be  performed,  together  with  surgical  intervention,  so  long  as 
the  situation  does  not  appear  hopeless  cUnically. 

IL  Lumbar  puncture  has  demonstrated  curability  of  certain  cases 
of  meningitis. 

12.  Examination  of  the  cerebrospinal  fluid,  particularlv  as  to  its 
cellular  characteristics,  makes  a  great  step  forward  in  the  diagnosis  of 
intracranial  complications  of  otitis,  and  we  think  it  ought  to  be  gener- 
ally employed. 
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A  Tuberous  Iodide  of  Potash  Eruption  Simulating,  Histologically, 
Epithelioma. — D.  W.  Montgomery  (Journal  of  Cutaneous  Diseases, 
February,  1904)  reports  the  following  case:  A  man,  aged  fifty-two  years, 
who,  fifteen  years  previously  had  had  a  sore  upon  the  penis  followed 
by  a  generalized  scaly  eruption,  presented  an  eruption  of  tumor-like 
and  papillary  elevations  scattered  over  the  scalp,  face,  trunk,  and 
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extremities  after  taking  considerable  doses  of  iodidtj  of  potassium.  The 
eruption  was  accompanied  by  some  elevation  of  temperature  and  evi- 
dences of  renal  insufficiency.  One  of  the  most  characteristic  lesions, 
situated  on  the  forehead  over  the  left  eye,  was  a  quarter-dollar-sized,  soft, 
rounded  tumor  with  a  broad,  constricted  base  and  ulcerating  summit. 
A  portion  of  this  tumor  examined  microscopically  showed  a  structure 
closely  resembling  epitheHoma,  there  being  the  same  connective-tissue 
loculi  filled  with  atypical  epithelial  cells.  The  author  calls  attention 
to  the  ease  with  which  mistakes  in  the  microscopic  diagnosis  of  such 
lesions  may  be  made. 

Sublamine  in  Parasitic  Diseases  of  the  Scalp. — W.  S.  Gottheil 
{Medical  News,  October  17,  1903)  found  this  drug  valuable  in  an 
epidemic  of  tinea  tonsurans  in  New  York,  where  out  of  900  children 
.  in  an  orphan  asylum,  450  were  affected.  A  solution  of  1 :  1000  proved 
less  irritating  than  corrosive  sublimate  and  was  found  to  cause  less 
inflammatory  reaction,  and  cures  were  quicker  with  the  new  remedy 
than  with  the  old.  The  author  states  that  a  fungus  not  to  be  distin- 
guished from  the  trichophyton  could  be  cultivated  from  the  scalps  of 
persons  who  seemed  to  have  no  disease. 

The  Varieties  of  Linese  Alhicantes. — W.  Osler  (Medical  News, 
November  7,  1903)  divides  lesions  of  the  kind^nto  three  groups:  first, 
those  due  to  distention  of  the  skin,  as  observed  in  ascites  and  pregnancy; 
secondly,  post-febrile  instances,  especially  such  cases  as  are  met  with 
after  scarlet  and  typhoid  fever;  and  thirdly,  the  idiopathic  form.  The 
author  gives  the  notes  of  a  case  of  an  adult  in  whom  after  typhoid  fever 
transverse  scar-like  lines  developed  in  the  sacral  region.  Some  cases 
are  difficult  of  explanation. 

Periodical  Shedding  of  the  Hair.— H.  Ledermann  (Journal  of 
Cutaneous  Diseases,  January,  1904,  p.  53)  describes  the  case  of  a  woman, 
aged  twenty-two  years,  whose  hair  was  shed  every  winter  and  grew 
in  again  in  the  summer.  Last  winter  she  became  entirely  bald,  and 
this  summer  her  hair  did  not  grow  in  again.  Absence  of  nair  existed 
on  the  general  surface,  which  began  in  circular  patches  when  she  was 
twelve  years  old. 

A  Case  of  Systemic  Blastomycosis,  with  Multiple  Cutaneous  and 
Subcutaneous  Lesions. — Ormsby  and  Miller  (Journal  of  Cutaneous 
Diseases,  March,  1903)  report  a  case  of  systemic  blastomycosis — the 
third  on  record — accompanied  by  numerous  cutaneous  lesions.  The 
patient,  a  Swede,  fifty-six  years  old,  ten  years  before  his  death  exhibited 
symptoms  of  pulmonary  disease  accompanied  by  fever,  weakness,  and 
emaciation.  Two  months  after  the  beginning  of  this  illness  cutaneous 
lesions  appeared  which  consisted  of  cutaneous  and  subcutaneous 
nodules  and  abscesses,  and  open  and  crusted  ulcers  extensively  distrib- 
uted over  the  entire  body,  but  most  abundant  upon  the  head,  face,  and 
extremities.  Pure  cultures  of  blastomvcetes  were  obtained  from  the 
abscesses  ante-mortem  and  from  various  tissues  and  organs  post- 
mortem. Microscopic  examination  of  the  various  lesions  failed  to  show 
any  tubercle  bacilli,  but  revealed  great  numbers  of  blastomycetes.  No 
reaction  to  tuberculin  was  obtained,  and  experiments  upon  animals 
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were  likewise  negative  as  to  tuberculosis.  At  the  autopsv  the  lungs 
were  found  to  contain  great  numbers  of  abscesses  arid  tubercle-like 
lesions;  the  pleura  was  studded  with  nodules,  and  the  liver  and  kidneys 
contained  many  mihary  abscesses  and  nodules.  The  spleen  was 
extensively  diseased,  portions  of  it  being  practically  destroyed.  The 
mesentery  contained  many  nodules.  Blastomycetes  were  demonstrated 
microscopically  and  culturally  in  all  these  situations,  but  no  tubercle 
baciUi.  While  the  early  pulmonary  and  other  symptoms  and  the 
patient's  family  history  suggested  tuberculosis,  the  failure  to  demon- 
strate the  tubercle  bacillus  by  any  of  the  methods  employed  for  this 
purpose,  the  absence  of  the  histological  features  characteristic  of  tuber- 
cular tissue,  the  extraordinary-  number  and  rapid  evolution  of  the 
cutaneous  lesions,  and  the  great  numbers  of  blastomycetes  in  every 
lesion,  in  the  opinion  of  the  authors,  exclude  tuberculosis. 

Pemphigus  Neonatonmi  in  the  Light  of  Becent  Research. — H.  G. 
ADAiisox  (ibid.)  concludes  from  his  investigations  that  it  is  generally 
admitted  that  pemphigus  of  the  newborn  is  an  infantile  form  of  impetigo 
contagiosa,  and  that  it  is  due  to  streptococcic  infection.  It  would  seem 
therefore  reasonable  to  suppose  that  observers  who  have  described  the 
staphylococcus  pyogenes  aureus  as  the  infective  agent  in  pemphigus 
of  the  newborn  have  been  concerned  with  a  secondary  infection,  and 
that  investigation  by  special  culture  methods  will  discover  the  strepto- 
coccus pyogenes  as  the  primary  cause. 

Tinea  Versicolor  of  the  Finger  NaUs. — Campana,  of  Rome  (Journal 
of  Cutaneous  Diseases,  January,  1904),  cites  a  case  in  which  the  fingers' 
and  finger  nails  were  affected.  For  a  long  time  prior  to  the  appearance 
of  the  disease  on  the  fingers  the  nails  had  been  thickened.  The  micro- 
scope showed  the  presence  of  the  myceUan  and  sporon  of  the  micro- 
sporon  furfur. 

Pitjrriasis  Rosea. — Weiss  (Journal  of  the  American  Medical  Asso- 
ciation, July  4,  1903),  in  a  paper  read  at  the  Fifty-fourth  Annual  Session 
of  the  American  Medical  Association  in  the  Section  on  Cutaneous 
Aledicine  and  Surgery,  reports  the  results  of  his  study  of  this  affection. 
He  believes  the  disease  to  be  of  internal  origin,  due  to  some  pathogenic 
substance  circulating  in  the  blood.  Microscopic  examination  of  scales 
and  sections  and  culture  experiments  failed  to  reveal  any  fungus  in  the 
cases  which  he  has  studied.  The  microscopic  picture  presented  by  the 
malady  is  that  of  a  mild  subacute  exudative  inflammation  aflFecting 
the  cutis  chiefly. 

Acnte  Contagious  Pemphigus  in  the  Newly  Bom. — G.  J.  Maguire, 
of  London  (British  Journal  oj  Dermatology,  December,  1903),  presents 
an  interesting  paper  on  a  subject  about  which  there  is  not  much  definite 
knowledge.  A  series  of  18  cases  is  given,  illustrating  an  epidemic  of 
this  disease.  The  author  summarizes  his  experience  as  follows:  That 
his  cases,  occurring  epidemically,  belonged  to  the  group  designated 
pemphigus  acutus  neonatorum.  The  disease  was  due  to  a  pathogenic 
micro-organism,  the  staphylococcus  pyogenes  aureus,  conveyed  from 
case  to  case  by  a  certain  midwife.  Wnile  occurring  chiefly  in  the  newly 
')i)rn,  and  onlv  fatal  to  these,  it  also  attacked  older  children  and  adults. 
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It  was  characterized  by  a  bullous  eruption  on  the  skin,  variable  in 
distribution  and  extent,  the  specific  organism  being  found  in  the 
contents  of  the  blebs.  In  many  of  the  cases  no  symptoms  other  than 
the  skin  eruption  were  manifested,  but  a  certain  group  of  cases  showed 
grave  symptoms  of  a  general  infection,  and  invariably  ended  fatally. 
The  point  at  which  the  systemic  invasion  arose  in  these  fatal  cases  was 
the  unhealed  umbilical  scar.  The  treatment  had  little  or  no  effect  upon 
the  course  and  duration  of  the  disease,  whatever  the  result. 

Influence  of  the  Becquerel  Rays  upon  the  Skin. — Halkin  {Archiv 
fur  Dermatologie  und  Syphilis,  Bd.  Ixv.,  Heft  2),  experimenting  with 
radium-barium  bromide  upon  the  skin  of  young  pigs,  found  that  effects 
very  similar  to  those  produced  by  the  Roentgen  ray  were  produced. 
After  exposures  of  varying  length,  the  portions  of  sldn  exposed  were 
excised  and  examined  microscopically.  It  was  found  that  the  Becquerel 
rays  acted  upon  the  vessels,  the  epithelium,  and  the  connective-tissue 
cells  much  in  the  same  way  as  the  Roentgen  rays.  Experiments  were 
then  made  to  determine  whether  these  rays  might  be  employed  thera- 
peutically, lupus  vulgaris  being  the  disease  selected  for  the  experiments. 
Exposures  of  moderate  duration  were  apparently  without  effect.  After 
exposures  lasting  from  two  to  four  hours,  repeated  daily  for  from 
fourteen  to  nineteen  days,  ulceration  followed;  but  even  in  these  cases 
the  most  careful  microscopic  examination  failed  to  show  any  effect 
upon  the  deeper  portions  oi  the  lupus  deposit. 

Six  Cases  of  the  Miliary  Perifollicular  Syphiloderm  Resembling 
Lichen  Scrofulosorum  and  Lichen  Pilaris. — Jonitescu  (Annales  de 
Derm,  et  de  Syph.,  June,  1903)  describes  the  pathological  anatomy  of 
five  cases  which  consisted  of  a  perifollicular  cellular  deposit  of  plasma 
cells,  with  here  and  there  giant  cells,  such  as  are  commonly  met  with 
in  the  papular  syphilodermata,  the  peculiarity  being  that  they  were 
perifollicular. 

A  Case  of  Chronic  Purpuric  Erythema  (Eight  Years'  Duration), 
with  Pigmentation  of  Skin  and  Enlargement  of  Liver  and  Spleen. — 
OsLER  (Journal  of  Cutaneous  Diseases,  July,  1903)  reports  the  following 
unusual  and  interesting  case:  A  man  thirty-three  years  old  was  admitted 
to  the  Johns  Hopkins  Hospital,  complaining  of  an  extensive  cutaneous 
eruption  and  soreness  of  the  wrists,  ankles,  and  knees.  The  illness  had 
begun  seven  years  before  with  red  spots  about  the  ankles,  and  from 
that  time  the  legs  had  never  been  free  from  eruption,  which  gradually 
grew  worse,  spreading  slowly  up  the  legs.  Some  years  later  spots 
appeared  upon  the  arms.  The  face  remained  free.  The  eruption  was 
not  accompanied  by  itching.  For  a  year  past  there  was  a  good  deal 
of  pain  in  tne  joints,  chiefly  pain  on  motion,  but  no  swelling  nor  redness. 
When  admitted  to  the  hospital  the  legs  presented  an  almost  uniform, 
deep  brownish  pigmentation  with  here  and  there  lighter  areas;  wide- 
spread areas  of  hemorrhagic  infiltration  into  the  skin;  localized  and 
(istinctly  raised  areas  of  hypersemia  and  hemorrhage  resembling  purpura 
urticans,  and  lastly  a  general  scaliness.  The  condition  extended  to  the 
groins  in  front  and  to  the  sacral  region  behind.  The  skin  was  hard 
and  brawny  to  the  touch.  The  greater  part  of  the  back  was  free,  but 
there  were  a  few  spots  above  the  sacral  region  and  in  the  left  inter- 
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scapular  area.  Upon  the  left  arm  along  the  posterior  axillary  fold  were 
linear  ecchymoses,  and  a  few  spots  of  hemorrhage  and  infiltration  over 
the  biceps.  The  spleen  and  liver  were  both  enlarged.  The  patient 
improved  decidedly  during  his  stay  in  the  hospital.  The  continuous 
warm  bath  was  used,  the  patient  remaining  seventeen  or  eighteen  hours 
in  the  tub.  The  skin  improved  very  much,  but  fresh  hemorrhages 
occurred  at  intervals.  Examination  of  the  skin  excised  from  the  leg 
showed  much  iron-containing  pigment  in  the  connective  tissue  of  the 
corium,  and  an  increase  in  the  small  mononuclear  elements.  Six  months 
later  the  condition  of  the  skin  had  changed  very  little.  About  one  year 
after  the  last  examination  the  patient  died  of  pernicious  malaria. 
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Report  of  Investigation  of  -Spotted  Fever. — ^Wilson  and  Chowning 
(First  Biennial  Report  of  the  Montana  State  Board  of  Health).  The 
disease  known  in  Montana  as  "spotted  fever"  has  been  recognized 
as  a  distinct  clinical  entity  by  physicians  of  the  Bitter  Root  Valley  for 
fifteen  to  twenty  years.  It  is  confined  to  the  eastern  foot-hills  of  the 
Bitter  Root  Mountains  in  a  valley  on  the  western  side  of  the  Bitter 
Root  River,  but  outside  of  this  comparatively  small  area  the  disease  is 
rarely  if  ever  seen.  Spotted  fever  is  met  with  only  in  the  spring  months, 
appearing  between  March  and  July.  Persons  who  are  constantly  out- 
of-doors  upon  the  foot-hills  and  mountains  are  the  ones  oftenest  attacked, 
and  apparently  for  this  reason  the  disease  is  more  common  in  males 
than  in  females.  The  mortality  is  very  high;  70  per  cent,  to  80  per  cent, 
of  the  cases  end  fatally.  Death  usually  occurs  between  the  sixth  and 
eleventh  days  of  the  disease,  but  should  the  termination  be  favorable 
the  attack  is  prolonged,  and  convalescence  is  slow.  An  initial  chill 
usually  marks  the  onset  of  the  disease,  while  the  early  symptoms  are 
headache,  backache  and  joint  pains.  The  general  appearance  is  much 
like  that  of  typhoid  fever.  After  the  initial  chill  the  temperature  rises 
to  103°  or  104*  F.,  and  in  five  to  seven  days  may  reach  105°  or  107°  F. 
If  the  patient  recovers  the  temperature  usually  falls  by  lysis.  The 
eruption,  which  has  given  the  name  to  the  disease,  makes  its  appearance 
from  the  second  to  the  fifth  day  after  the  chill,  spreading  from  the  wrists, 
ankles  and  back  over  the  entire  body.  At  first  the  rash  is  macular,  of 
a  rose-red  hue,  and  disappears  on  pressure ;  but  later  the  spots  become 
permanent,  much  larger,  and  assume  a  deep  purple  hue.     Purplish 
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petechise  may  be  present.  The  skin  ordinarily  shows  some  jaundice, 
and  the  vessels  of  the  conjunctivse  are  injected.  Superficial  gangrene, 
pneumonia,  and  articular  rheumatism  may  arise  as  complications.  At 
autopsy  no  specific  lesions  are  found.  All  the  organs  are  congested 
and  show  the  evidences  of  an  acute  infection. 

In  the  red  blood  cells  of  the  circulating  blood  the  authors  found  an 
organism  which  they  beUeve  is  a  hitherto  undescribed  hsematozoon.  In 
a  fresh  drop  of  blood  from  the  patient's  ear  the  parasites  are  not  very 
numerous,  though  they  may  be  found  with  careful  search  during  the 
entire  course  of  the  disease.  As  far  as  may  be  determined,  two  stages 
can  be  recognized  in  the  life-cycle  of  this  parasite.  In  the  first  phase 
the  organisms  appear  as  small  hyaline  oval  bodies,  1  micron  in  thickness 
by  1^  microns  in  length.  Two  of  these  bodies  may  occur  in  the  same 
corpuscle.  Motility  has  not  been  observed.  In  the  second  stage  oval  or 
irregular  solitary  bodies  are  seen  within  the  red  blood  corpuscles.  This 
form  measures  from  2  to  3  microns  in  breadth  and  5  microns  in 
length ;  it  is  actively  amoeboid,  and  constantly  throws  out  and  draws  in 
small  pseudopodia,  thus  changing  its  shape  with  great  rapidity.  The 
parasites  are  readily  stained  by  methylene  blue,  Nocht-Romanowsky, 
haematoxylin  and  Jenner's  mixture.  While  the  organisms  are  scarce  in 
the  circulating  blood,  they  may  be  found  in  abundance  within  the  red 
blood  cells  of  the  internal  organs.  In  sections  and  smears  from  the 
heart  muscle,  spleen,  liver,  and  kidneys  great  numbers  of  red  blood 
corpuscles  are  seen  containing  parasites,  and  frequently  many  phago- 
cytes are  observed  which  have  aosorbed  one  to  eight  infected  red  blood 
cells. 

By  means  of  subcutaneous  inoculations  of  spleen  and  heart's  blood 
from  autopsy  cases  the  disease  can  be  transmitted  in  a  mild  form  to 
rabbits,  and  for  many  days  the  red  blood  corpuscles  of  these  animals 
are  found  to  harbor  parasites.  The  mode  of  infection  is  believed  to  be 
through  tick  bites,  although  direct  proof  of  this  means  of  transference 
is  not  yet  established.  The  tick  is  not  suspected,  however,  of  carrying 
the  parasite  from  man  to  man,  but  is  considered  to  act  as  an  inter- 
mediate host  and  to  receive  the  parasite  from  the  "gray  gopher"  or 
"ground  squirrel."  This  rodent  is  plentiful  in  the  infected  district,  and, 
moreover,  its  geographical  and  seasonal  distribution  bears  a  close 
relationship  to  tne  situation  and  occurrence  of  "spotted  fever."  Several 
"gray  gophers"  were  captured,  and  in  the  blood  of  many  of  these 
animals  parasites  were  found  which  were  similar  in  all  respects  to  those 
seen  in  the  red  blood  corpuscles  of  the  blood  from  cases  of  spotted  fever. 

The  interesting  fact  was  also  noted  that  only  the  gophers  from  the 
west  side  of  the  river  harbored  parasites,  while  those  from  the  east 
side,  where  spotted  fever  does  not  occur,  were  entirely  free  from  the 
infection.  The  authors  in  concluding  suggest  that  many  points  wdll 
have  to  be  investigated  before  the  study  of  the  disease  or  its  mode  of 
transmission  can  be  completed. 

On  a  Dysentery  Antitoxin. — Charles  Todd  (Brit.  Med.  Jour.,  1903, 
vol.  ii.  p.  1457)  concludes  from  his  work  upon  dysentery  antitoxins 
that  by  growing  the  dysentery  bacillus  in  a  somewhat  highly  alkaline 
broth  a  soluble  toxin  is  obtained.  Certain  animals,  notably  the  horse 
and  rabbit,  are  highly  susceptible  to  this  toxin.  The  toxin  is  fairly 
stable,  and  though  destroyed  by  an  exposure  to  a  temperature  of  80°  C. 
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for  an  hour,  it  is  not  altered  by  exposure  to  a  temperature  of  70°  C. 
for  the  same  period.  When  injected  into  suitable  ammals,  for  example 
the  horse,  the  toxin  gives  rise  to  a  powerful  antitoxin.  The  combination 
of  the  toxin  and  antitoxin  "in  vitro"  does  not  take  place  immediately, 
but  requires  a  certain  time,  and  the  rate  of  combination  varies  with 
the  temperature. 

Bacteriological  and  Anatomical  Studies  of  Scarlet  Fever,  with  Special 
Reference  to  Blood  Examinations. — Jochmann  {Devt.  Arch.  f.  klin. 
Med.,  Bd.  Ixxviii.  p.  209)  contributes  an  interesting  article  upon  this 
subject.  In  161  cases  of  scarlet  fever  streptococci  were  found  in  the 
blood  twenty-five  times  during  life,  pneumococci  twice,  and  paratyphoid 
bacilli  once.  Streptococci  were  never  isolated  from  the  blood  duiing 
the  first  two  days  of  the  disease,  nor  from  the  blood  of  any  of  the 
fulminating  cases.  Their  presence  was  always  coincident  with  some 
secondary  infection,  usually  a  tonsillitis.  All  the  cases  from  which 
positive  cultures  were  obtained  ended  fatally,  death  occurring  within 
one  or  two  days.  The  bacteriological  examination  of  70  autopsy  cases 
showed  that  in  a  very  large  proportion  streptococci  were  present  not 
only  in  the  heart's  blood,  but  in  the  spleen,  bone-marrow,  and  less 
frequently  in  the  kidney.  This  streptococcic  infection  appeared  as  a 
secondary  event  in  the  course  of  the  disease.  The  usual  portal  of  entry 
was  the  tonsils.  In  all  but  one  of  the  cases  showing  streptococci  in  the 
blood  during  life,  microscopic  examinations  of  the  tonsils  after  death 
revealed  very  definite  lesions  with  accumulations  of  streptococci  in  the 
bloodvessels  and  lymphatics  of  the  surrounding  tissues.  The  one 
exception  was  a  case  of  otitis  media  with  mastoid  infection.  The 
author  concludes  that  streptococcic  infection  plays  an  exceedingly 
important  role  in  scarlet  fever,  although  the  condition  has  no  etiological 
significance  and  must  be  considered  as  a  secondary  event. 

The  Pathological  Anatomy  of  Whooping-cough  and  the  Presence  of 
the  Whooping-cough  Bacillus  in  the  Organs.^ — ^Arnheim  (Virchow's 
Archiv,  1903,  Bd.  clxxiv.  p.  530)  concludes,  from  a  study  of  eight  fatal 
cases  of  whooping-cough,  that  the  disease  is  an  infectious  catarrh  of 
the  mucous  membrane  of  the  respiratory  tract,  affecting  particularly 
the  trachea.  In  the  secretion  of  the  air-passages  and  in  their  mucous 
membranes  it  is  possible  to  demonstrate  the  characteristic  polar-staining 
bacillus,  which  has  been  described  by  Czaplewsld  as  the  exciting  cause 
of  the  affection.  The  bacilli  often  occur  in  colonies.  A  desquamative 
catarrh  is  usually  present.  Great  numbers  of  bacteria  are  found  in  the 
bronchopneumonic  patches  in  the  lungs.  The  onset  of  the  character- 
istic coughing  spells  is  caused  by  the  presence  of  bacterial  coloniejs  in  the 
typical.'  cough  areas,"  the  situation  of  which  Nothnagel  and  Kohts  have 
described.  The  coughing  spells  should  thus  be  considered  as  a  healing 
process,  since  with  the  expectorated  sputum  innumerable  bacteria  are 
carried  away.  The  secretion  is  viscid.  Healing  follows  with  restitutio 
ad  integram  after  the  expulsion  of  the  colonies  of  bacteria  from  the 
mucous  membrane. 


Periarteritis  Nodosa. — Veszpremt  and  Joncso  {Ziegler's  Beit.,  1903, 
Bd.  xxxiv.  p.  1 )  say  this  affection  was  first  described  by  Kussmaul  and 
Maier  in  1866,  but  it  is  of  such  rare  occurrence  that  the  authors  have 
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only  been  able  to  collect  eight  authentic  cases  reported  since  that  time. 
The  case  under  discussion  was  that  of  a  boy,  aged  fourteen  years,  who 
for  six  months  before  death  had  had  occasional  choreiform  attacks  and 
a  petechial  eruption  over  parts  of  the  body.  He  was  admitted  to  the 
hospital  with  symptoms  of  cerebral  hemorrhage.  At  autopsy  a  large 
hemorrhage  was  found  over  the  cortex  of  the  cerebrum.  Multiple 
miliary  aneurisms  were  discovered  in  the  coronary  arteries  and  in  the 
lesser  arteries  of  the  stomach  and  intestines,  besides  which  there  were 
small  nodules  situated  above  the  vessels  and  occasional  thromboses, 
giving  rise  in  the  heart  to  disseminated  areas  of  necrosis.  Histological 
exammation  of  the  aneurisms  and  periarteritic  nodules  showed  that  the 
earliest  change  consisted  in  an  invasion  of  the  adventitia  of  the  smallest 
vessels  by  great  numbers  of  leucocytes,  while  in  a  later  stage  the  process 
extended  to  the  media  and  produced  grave  defects  in  that  coat.  Owing 
to  these  alterations  the  vessel  walls  appeared  unable  to  withstand  the 
blood  pressure,  and  therefore  the  coats  were  stretched  and  thinned, 
or  the  elastica  torn  into  short  fibres.  In  the  more  advanced  lesions 
the  infiltration  of  leucocytes  had  subsided,  and  connective  tissue  cells 
made  their  way  from  the  adventitia  through  the  media  and  elastica  into 
the  intima,  overgrowing  and  replacing  the  leucocytes.  The  hyaline- 
like band  described  by  Meyer,  Graf,  Miiller,  and  Freund  which  lies 
between  the  thickened  intima  and  the  atrophied  media  was  formed  by 
a  coagulation  necrosis  of  the  exudate  in  the  vessel  walls.  The  authors 
conclude,  in  reviewing  the  cases  so  far  recorded,  that  the  symptomatology 
of  the  disease  is  so  varied  and  confusing  that  one  can  scarcely  recognize 
the  affection  clinically  as  an  entity.  They  emphasize  particularly  the 
fact  that  the  changes  in  the  vessels  and  thickening  of  the  intima  espe- 
cially are  dependent  upon  a  process  which  originates  in  the  adventitia 
of  the  arteries. 


Lesions  of  the  Red  Bone-marrow  in  Typhoid  Fever  with  Special  Ref- 
erence to  the  Vertebrae. — E.  Fraenkel  (Mit.  aus  den  Grenzgeh.  der  Med. 
u.  Chir.,  1903,  Bd.  x.  p.  1)  says  that  in  1894  Quincke  made  the  announce- 
ment that  he  had  found  typhoid  bacilli  in  the  bone-mari'ow  of  eight  out 
of  nine  cases  of  typhoid  fever.  Since  then  his  observations  have  been 
confirmed  by  other  authors.  Fraenkel  investigated  thirteen  cases  of 
typhoid,  and  in  every  instance  recovered  typhoid  bacilli  in  great  numbers 
from  the  marrow  of  the  vertebrae.  The  presence  of  the  bacilli  in  the 
bone-marrow  bore  no  relation  to  their  numbers  in  the  blood;  in  the 
former  situation  they  were  found  as  late  as  the  sixth  week  of  the  disease. 
Sections  from  the  bone-marrow  of  the  femur  and  vertebrae  showed 
definite  histological  lesions.  Besides  heniorrhages,  accumulations  of 
small  round  cells,  and  diffuse  areas  of  degeneration,  changes  which  may 
occur  in  other  varieties  of  acute  infections,  and  were  not  considered 
specific,  certain  other  lesions  which  the  author  believes  are  peculiar  to 
typhoid  fever  were  found  with  great  constancy.  These  lesions  con- 
sisted in  small  areas  of  focal  necrosis  infiltrated  with  a  delicate  network 
of  fibrin  threads,  but  not  surrounded  by  a  zone  of  reaction.  They  are 
probably  produced  by  a  slow  action  of  the  typhoid  toxin  upon  the  bone- 
marrow  cells  and  upon  the  lymphatics,  in  the  latter  case  causing  rupture 
of  the  wall  of  the  lymph  vessel  and  an  escape  of  lymph,  thereby  giving 
rise  to  the  mesh  of  fiorin  lying  between  and  about  the  necrotic  cells. 
Typhoid  bacilli  were  not  necessarily  associated  with  the  lesions.    The 
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condition  is  not  known  to  occur  in  diphtheria,  scariet  fever,  erysipelas, 
pneumonia  or  peritonitis,  but  in  variola  Chiari  has  described  somewhat 
similar  areas.  The  author  believes  these  areas  of  focal  necrosis  are  as 
characteristic  of  typhoid  fever  as  any  of  the  histological  lesions  found 
in  the  other  organs,  and  suggests  the  name  of  "osteomyelitis  t\'phosa" 
to  describe  the  condition. 


The  Dysentery  Bacillus  in  a  Series  of  Cases  of  Infantile  Diarrhoea. — 
WoLLSTEiN  (Journal  of  Med.  Research,  1903  vol.  x.  p.  10)  during  the 
past  winter  examined  the  stools  in  one  hundred  and  fourteen  cases 
of  infantile  diarrhoea  occurring  in  New  York.  In  thirty-nine  instances 
she  was  able  to  isolate  the  B.  dysenteriae  (Shiga).  The  cUnical  picture 
of  dysentery  associated  Avith  frequent  bloody  and  mucous  stools  was 
present  in  most  of  the  positive  cases;  but  in  some  stools,  though  mucus 
was  noted,  there  was  no  blood.  For  early  diagnostic  purposes  the 
serum  reaction  could  not  be  reUed  upon,  since  it  rarely  occurred  during 
the  first  week,  and  frequently  was  not  positive  for  two  weeks.  The 
isolation  of  the  B.  dysenteriae  from  the  stools  was  the  only  positive 
evidence  of  infection  during  life.  The  bacilli  v»ere  found  in  the  stools 
for  a  period  of  two  to  three  weeks,  and  they  occasionally  remained  for 
a  longer  time. 


A  Study  of  the  Proteolytic  Enzymes  and  of  the  So-called  Haemolysins 
of  Some  of  the  Common  Saprophytic  Bacteria. — xVbbott  and  Gilder- 
sleeve  (Journal  of  Med.  Research,  1903,  vol.  x.  p.  42)  conclude  from 
their  experiments  made  with  the  filtered  products  of  the  growths  of 
B.  prodigiosus,  B,  proteus  vulgaris,  B.  subtilis,  etc.,  in  gelatin,  bouillon, 
and  other  media  that  the  destiny  of  these  non-toxic  but  otherwise 
physiologically  characteristic  products  of  bacterial  life  in  the  body  is 
determined  by  the  presence  of  a  specific  neutraUzing  substance  that  can 
be  demonstrated  in  the  circulating  blood.  Bv  the  customary  methods 
of  artificial  immunization  the  amount  of  suck  antidotal  substances  in 
the  blood  may  be  increased,  though  only  to  a  §Jight  degree ;  and  through 
the  use  of  sera  from  animals  immunized  from  the  non-toxic  bactenal 

f»roducts  it  is  possible  to  distinguish  the  proteolytic  enzymes  resulting 
rom  the  growth  of  difiFerent  bacterial  species  from  one  another  as  well 
as  from  certain  physiologically  analogous  enzymes  of  animal  origin 
such  as  trypsin. 

The  proteolytic  enzymes  elaborated  by  certain  bacteria  in  the  course 
of  their  growth  are  much  more  resistant  to  high  temperatures  than  is 

?:enerally  supposed,  some  being  capable  of  exhibiting  their  characteristic 
unction  after  exposure  in  the  moist  state  to  a  temperature  of  100°  C.  for 
fifteen  to  thirty  minutes.  The  so-called  hsemolysms  of  bacterial  origin, 
are  at  leaist  in  some  cases  proteolytic  enzymes.  The  authors  believe  that 
it  is  possible  bv  experimental  means  to  contribute  material  support  to 
the  doctrine  of  Welch  concerning  the  origin  of  bacteriogenic  cytotoxins. 

Experimental  Researches  in  the  Inoculation  of  Syphilis  in  the 
Monkey  ("Bonnet  Chinois"),— Nicolle  (Ann.  de  I'hvttit.  Fast.,  1903, 
r.  xvii.  n.  636)  reports  three  experiments  which  were  made  before 
Metschnikoff's  and  Roux's  communication,  but  which  have  hitherto 
remained  unnubiished.  The  cutaneous  inoculation  of  three  monkeys 
with  the  products  of  chancre  resulted  in  the  development,  after  fifteen 
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to  nineteen  days'  incubation,  of  certain  local  lesions.  Papules  appeared 
at  the  site  of  inoculation  in  two  cases  and  in  one  case  a  hard  indurated 
nodule,  together  with  swelling  of  the  adjacent  lymph  glands.  The 
local  lesions  soon  disappeared  and  no  further  svmptorns  suggestive  of 
syphilis  made  their  appearance. 

Protozoa  in  a  Case  of  Tropical  Ulcer  (Delhi  Sore). — Wright  {Jour, 
of  Med.  Rcaeardi.  1903,  vol.  x.,  {,-.  472),  while  studying  a  case  of  tropical 
ulcer,  found  ecrtain  peculiar  bodies  in  both  smear  preparations  and 
stained  sections  which  he  believes  are  protozoa  and  the  cause  of  the 
condition.  For  the  staining  of  these  bodies  in  smear  preparations  the 
best  results  were  obtained  by  using  the  methylene-blue-eosin  mixture 
which  the  author  has  previously  described.  The  bodies  are  generally 
round,  sharply  defined,  and  from  2  to  4  micromillimetres  in  diameter. 
A  large  part  of  the  periphery  stains  a  robin's  egg  blue,  while  the  central 
portions  are  unstained  or  white.  A  prominent  feature  is  a  small  iilac- 
colored  mass  which  always  appears  near  the  periphery.  The  bodies 
are  found  in  great  numbers  and  often  occur  within  cells.  In  sections 
the  cortical  portion  stains  faintly  with  nuclear  stains,  while  the  peripheral 
mass,  considered  to  be  the  nucleus,  stains  deeply  with  methylene  blue 
or  gentian  violet.  It  is  possible  that  these  same  cells  have  been  described 
before  by  Cunningham  and  Firth.  All  efforts  to  reproduce  the  lesions 
in  rabbits  by  subcutaneous  injections  of  material  obtained  from  the 
ulcer  were  attended  with  negative  results.  It  was  also  impossible  to 
cultivate  the  organisms  upon  fresh  human  blood  or  other  media.  Wright 
suggests  the  name  of  mlcosoma  tropimim  for  this  newly  described 
parasite. 

Pale  Cells  in  the  Human  Liver. — Abler  (Ziegler's  Beit.,  1903,  Bd. 
XXXV.  p.  127)  has  found  that  in  the  liver  of  the  human  fcetus  two 
different  varieties  of  liver  cells  can  be  distinguished.  Besides  the 
ordinary  polygonal  cells  large,  rounded,  pale  cells  are  seen,  which, 
from  their  small  fat  and  pigment  content  and  the  presence  of  mitotic 
figures  must  be  regarded  as  young  liver  cells.  Between  this  cell  and 
the  ordinary  liver  cells  all  grades  of  transition  may  be  obsei^ed.  In 
certain  pathological  conditions  the  livers  of  adults  show  the  presence 
of  pale  cells  which  bear  some  resemblance  to  those  in  the  fetal  livers. 
When  part  of  the  liver  parenchyma  has  been  destroyed  and  there  is  a 
tendency  to  cell  regeneration,  as  in  cirrhosis,  red  atrophy,  primary 
carcinoma,  etc.,  theSe  pale  cells  are  numerous  in  the  atypical  portions 
of  the  parenchyma  and  appear  exactly  like  those  in  the  fetal  livers. 
It  is  thus  possible  by  histological  examination  to  recognize  those  portions 
of  the  liver  where  regenerative  processes  are  in  progress. 

Notice  to  Oontributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 
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In  a  paper  that  appeared  in  this  Journal^  for  March,  1900,  the 
writer  pubhshed  a  series  of  conclusions  based  upon  the  study  of  61 
cases  of  sarcoma  originating  in  the  retroperitoneal  space.  Since 
then  I  have  had  the  opportunity  of  observing  3  new  cases  of  retro- 
peritoneal sarcoma,  and  have  collected  a  supplementary  series  of 
32  cases,  making  a  grand  total  of  96  cases. 

The  reports  of  my  own  cases  are  as  follows: 

Case  I. — Female,  white,  aged  eighty  years;  abdominal  tumor  in 
the  upper  central  region  thai  was  thought  to  he  an  enlargement  of  the 
liver  due  to  passive  congestion;  no  cachexia;  course  fifteen  months; 
death  from  acute  bronchitis.  Autopsy.  Pathological  diagnosis: 
spindle-cell  sarcoma  of  the  retroperitoneal  space  growing  from  the 
connective  tissue  around  the  coeliac  axis.  The  colon  lay  upon  the 
anterior  surface  of  the  tumor,  and  the  stomach  was  displaced  forward 
to  the  left. 

Thp  patient  was  a  woman,  aged  eighty  years,  who  had  been  bed- 
ridden for  some  twenty  years  on  account  of  an  intracapsular  fracture 
of  the  femur.  She  was  a  private  patient  of  Dr.  Musser,  with  whom 
I  had  the  privilege  of  attending  her.  There  were  the  usual  arterial 
changes  due  to  age.  Her  heart  was  considerably  enlarged,  both  to 
the  right  and  left,  and  there  was  evidently  some  degeneration  of 
the  myocardium. 

'"A  Critical  Summary  of   the  Literature  of  Retroperitoneal  Sarcoma,"  The  Amkrican 
Journal  of  the  Medical  Scie>-ce8,  March,  1900. 
VOL.  127,  NO.  «.— jxnra,  1904. 
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About  eighteen  months  before  her  death  we  noted  that  apparently 
her  Hver  was  enlarged.  The  interval  of  rapid  enlargement  was 
about  three  months,  and  at  the  end  of  this  time  the  mass  in  her 
abdomen,  that  we  took  to  be  the  liver,  was  as  large  as  it  was  at  any 
time  during  the  fifteen  months  that  intervened  before  her  death. 
The  abdominal  mass  very  closely  resembled  the  liver,  and  we  con- 
sidered it  to  be  an  hepatic  enlargement  due  to  passive  congestion. 
The  mass  did  not  move  freely  on  respiration,  but  we  explained  this 
by  the  fact  that  her  respirations  were  very  shallow,  and  were  prob- 
ably not  sufficiently  strong  to  move  the  enlarged  liver  up  and  down. 

For  over  a  year  we  examined  the  mass  at  very  frequent  intervals 
and  never  noticed  anything  that  caused  us  to  doubt  our  diagnosis. 

The  patient  was  not  cachectic,  and  the  presence  of  the  abdominal 
tumor  did  not  seem  to  have  any  effect  upon  her  general  health.  It 
caused  her  some  slight  discomfort  and  pain,  but  that  was  all.  If 
the  idea  of  malignant  growth  had  occurred  to  us  we  would  probably 
have  excluded  it  on  account  of  the  absence  of  wasting  and  cachexia. 

A  note  made  six  months  before  her  death  upon  the  size  and  posi- 
tion of  the  liver  is  as  follows: 

"The  liver  is  much  enlarged  and  extends  to  the  level  of  the 
umbilicus  in  the  midclavicular  Une.  The  right  lobe  extends  almost 
to  the  crest  of  the  ilium,  and  there  is  very  little  if  any  movement 
of  the  lower  edge  in  respiration.  The  breathing  is  very  shallow, 
and  there  is  hardly  any  movement  of  the  diaphragm.  The  upper 
dulness  of  the  liver  commences  at  the  seventh  rib.  The  surface  is 
hard  and  a  little  rough  on  the  right  side.  The  left  lobe  apparently 
extends  to  a  point  just^below  the  umbilicus." 

The  patient  had  a  goitre  of  moderate  dimensions.  She  died 
eighteen  months  after  the  abdominal  growth  was  first  noticed,  of  an 
acute  capillary  bronchitis. 

An  autopsy  was  performed  twelve  hours  after  death.  There  was 
much  arterial  sclerosis  involving  the  coronary  arteries  and  consid- 
erable degenerative  change  in  the  myocardium. 

The  notes  upon  the  abdomen  were  as  follows. 

There  was  a  tumor  as  large  as  a  child's  head,  eight  inches  in  diam- 
eter, originating  behind  the  peritoneum  in  the  upper  central  portion 
of  the  abdomen.  It  grew  just  back  of  the  lesser  curvature  of  the 
stomach.  The  left  lobe  of  the  liver  lay  flattened  out  along  the 
upper  border  of  the  mass.  The  pressure  that  this  part  of  the  liver 
had  undergone  had  caused  some  atrophy,  and  the  edge  of  the  organ 
was  considerably  thinned.  The  right  lobe  of  the  liver  was  thickened 
and  elongated  and  extended  to  the  crest  of  the  ilium.  Its  surface 
was  rough  and  typically  hobnailed. 

Microscopic  examination  of  the  growth  showed  that  it  was  a  com- 
pact spindle-cell  sarcoma.  The  tumor  had  a  well-marked  capsule, 
which  sent  trabecule  of  fibrous  tissue  in  various  directions  to  the 
growth.     The  bloodvessel   supply  was  not  profuse.     There  was 
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considerable  hemorrhage  in  various  areas  of  the  tumor,  and  in  many 
places  there  were  the  usual  blood  channels  without  walls  character- 
istic of  sarcoma. 

The  Uver  showed  an  extreme  degree  of  interlobar  cirrhosis  with 
atrophy  of  the  Uver  cells,  and  proliferation  of  the  bile-ducts.  In  the 
lappet  of  the  liver,  which  was  flattened  against  the  tumor,  the  liver 
substance  was  almost  entirely  destroyed,  and  the  anterior  edge  of 
the  organ  had  been  converted  into  fibrous  tissue  rich  in  round  cells, 
with  here  and  there  a  bloodvessel  and  proliferated  bile-ducts. 

The  stomach  lay  against  the  lower  and  anterior  edge  of  the  tumor 
and  was  carried  forward,  downward,  and  to  the  left  by  the  growth 
of  the  tumor  behind  it.  The  small  intestines  were  pushed  down- 
ward. The  hepatic  flexure  of  the  colon  was  displaced  downward, 
while  the  splenic  flexure  remained  in  approximately  its  normal 
condition,  so  that  the  transverse  colon  ran  diagonally  upward  across 
the  abdomen  and  lay  against  the  lower  anterior  surface  of  the  tumor 
somewhat  overlapping  the  stomach.  The  tumor  appeared  to  spring 
from  near  the  sheath  of  the  great  vessels  above  the  coeliac  axis  and 
adherent  to  them.  It  lay  just  above  the  pancreas,  but  did  not 
involve  it. 

The  kidneys  and  adrenals  had  no  connection  with  the  tumor. 
The  retroperitoneal  lymph  glands  above  and  below  the  tumor  were 
not  affected.  The  tumor  was  freely  movable,  and  might  easily 
have  been  moved  on  respiration  if  the  breathing  had  been  strong 
enough.  It  was  covered  by  peritoneum,  which  was  somewhat  thick 
and  shining.  It  was  nearly  round  and  was  encapsulated.  On 
section  it  was  white  and  hard,  except  for  a  small  area  in  the  centre 
which  had  softened.  In  several  places  it  was  distinctly  lobulated. 
The  lower  border  extended  to  within  one  inch  of  the  umbiUcus. 
The  tumor's  close  connection  with  and  its  adherence  to  the  left  lobe 
of  the  hver,  together  with  the  enlargement  of  the  right  lobe  of  that 
organ,  gave  the  whole  mass  of  the  tumor  and  the  liver  taken  together 
a  shape  that  approximated  the  general  shape  of  an  enlarged  liver. 

The  lack  of  respiratory  movement  was  explained  by  the  weakness 
of  breathing  and  absence  of  the  movement  of  the  diaphragm. 

The  case  illustrates  well  several  points  in  the  diagnosis  of  retro- 
peritoneal sarcoaaa.  The  position  of  the  colon  and  stomach  was 
very  characteristic.  The  transverse  colon  lay  upon  the  anterior  and 
lower  surface  of  the  growth,  and  was  pushed  forward  and  down- 
ward. The  stomach  was  pushed  outward  and  slightly  upward. 
The  onset  was  very  insidious  and  without  objective  symptoms. 
The  tumor  was  elastic  and  resembled  the  liver  very  closely  in  its 
physical  characteristics,  so  that  the  physical  examination  entirely 
misled  us.  It  is  probable  that  if  the  patient  had  been  stronger  and 
had  taken  a  more  liberal  diet,  she  would  have  experiencetl  some 
disturbance  of  digestion  on  account  of  the  interference  with  the 
functions  of  the  stomach  and  colon. 
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It  is  probable  also  that  if  the  patient  had  been  able  to  take  a  long 
breath  the  movement  of  the  diaphragm  would  have  imparted  some 
motion  to  the  tumor,  since  the  growth  was  not  as  firmly  fixed  as 
retroperitoneal  growths  usually  are.  Indeed,  the  tumor  was  quite 
easily  movable  at  the  autopsy. 

The  tumor  differed  from  other  retroperitoneal  sarcomata  in  its 
protracted  course,  in  the  absence  of  areas  of  softening  and  degen- 
eration, which  could  be  detected  by  physical  examination,  and  in 
the  small  effect  that  it  had  upon  nutrition.    The  advanced  age  of 


Fig.  1. 


Tumo: 


Case  I.— Retroperitoneal  sarcoma.  The  transverse  colon  is  pushed  forward  and  crosses 
the  anterior  and  lower  half  of  the  tumor.  The  stomach  is  pushed  forward  and  to  the  left. 
Compare  Fig.  4. 


the  patient  may  explain  two  of  these  points  of  difference,  since  the 
tissue  changes  of  advanced  age  are  necessarily  slower  than  in  youth, 
and  if  cell  metabolism  had  been  more  active  there  would  prob- 
ably have  been  wasting  and  cachexia  enough  to  have  caused  the 
death  of  the  patient  from  exhaustion  in  a  much  shorter  time  than 
fifteen  months. 

As  far  as  we  could  determine  the  presence  of  the  tumor  had  very 
little  effect  upon  the  length  of  life. 

Case  II. — A  white  girl,  aged  four  years.  Six  months  after  a  fall 
which  caused  a  hard  blow  upon  the  upper  portion  of  the  abdomen, 
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there  was  enlargement  of  the  left  side  of  the  abdomen  accompanied 
by  loss  of  weight  and  cachexia.  Tumor  and  left  kidney  removed  by 
aperaticm;  death  in  several  months;  metastasis  to  skin  of  the  thorax. 
Pathological  diagnosis:  Spindle-cell  sarcoma,  which  sprang  from 
the  capsule  of  the  left  kidney.     Tumor  was  centrally  degenerated. 

Case  II.  has  already  been  reported  before  the  Pathological  Society 
of  Philadelphia  as  an"  EndotheUoma  of  the  Retroperitoneal  Space." 
Further  study  of  the  case  convinces  me  that  I  was  mistaken  in  my 
first  diagnosis,  and  that  the  growth  was  a  round-cell  and  spindle- 
cell  sarcoma. 

The  patient  was  four  years  old.  She  had  always  been  quite  well 
and  active.  One  year  before  admission  she  fell  from  a  considerable 
height  across  a  rail  fence,  striking  the  rail  with  her  abdomen.  Six 
months  after  this  enlargement  of  the  left  side  of  the  abdomen  was 
noticed.  This  increased  steadily  and  caused  a  marked  protrusion. 
Her  general  health  began  to  fail,  and  she  rapidly  lost  weight. 
Examination  on  admission  to  the  hospital  showed  a  large,  firm,  and 
smooth  mass  occupying  the  entire  left  side  of  the  abdomen  and 
extending  about  one  inch  to  the  right  of  the  median  Une.  The  day 
after  admission  Dr.  WiUard  operated  and  removed  the  tumor, 
which  occupied  the  whole  left  half  of  the  abdomen  and  lay  behind 
the  peritoneum.  The  left  kidney  was  adherent  to  the  mass  and  was 
removed  with  it.  The  child  was  much  shocked,  but  recovered  from 
the  effect  of  the  operation. 

The  patient  went  home  and  for  a  time  was  perfectly  well.  The 
growth,  however,  soon  recurred.  The  physician  in  attendance 
reported  metastasis  in  the  skin  of  the  thorax  near  the  heart,  but  from 
the  rapid  loss  of  strength  of  the  patient  it  is  probable  that  there 
was  some  visceral  involvement  as  well.  She  died  three  months 
after  the  operation.    There  was  no  autopsy. 

The  tumor  removed  at  operation  was  a  large  oval  mass  measuring 
16  cm.  at  its  largest  diameter,  7  cm,  in  its  transverse  diameter,  and 
22  cm.  in  its  greatest  circumference.  The  surface  was  smooth  and 
firm.  The  tumor  appeared  to  be  made  up  of  a  number  of  spherical 
masses,  averaging  3.5  cm,  in  diameter.  These  spheres  around  the 
edge  of  the  mass  were  firm  and  hard,  and  on  section  they  were  pink- 
ish-white in  color.  There  was  a  well-defined  framework  of  con- 
nective tissue  surrounding  these  bodies  and  separating  them  from 
each  other.  The  centre  of  the  mass  was  much  degenerated,  and 
the  central  cavity  was  filled  with  a  cheesy  semifluid  material. 
There  did  not  appear  to  have  been  any  extensive  hemorrhage, 
although  the  undegenerated  portions  were  studded  here  and  there 
with  small  hemorrhagic  spots. 

The  tumor  was  closely  adherent  to  the  left  kidney  and  lay  anterior 
to  it  and  below  it.  The  kidney  was  compressed  and  flattened  from 
front  to  back.  On  section  it  was  pale  and  somewhat  light  in  color. 
Sections  of  the  cortex  of  the  kidney  immediately  adjacent  to  the 
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tumor  showed  that  the  organ  was  considerably  affected  by  the 
pressure  of  the  growth.  The  capsule  of  the  kidney  was  also  much 
thickened  and  merged  into  the  capsule  of  the  tumor.  In  no  place 
was  there  evidence  that  the  neoplastic  process  had  invaded  the 
kidney  or  its  capsule.  The  capsule  of  the  tumor  was  about  2  mm. 
thick  and  sent  trabeculae  between  the  tumor  cells,  so  as  to  give  the 
section  a  distinctly  alveolar  arrangement.  The  blood  supply  of 
the  capsule  was  very  abundant,  while  that  of  the  tumor  itself  was 
fairly  so. 

Some  of  the  bloodvessels  in  the  tumor  had  the  lack  of  true  walls 
characteristic  of  sarcoma.  Others  had  fairly  perfect  walls  and 
carried  with  them  a  very  delicate  framework  of  fibrous  tissue.  The 
portion  of  the  tumor  nearest  the  kidney  was  traversed  by  bands 
of  fibrous  tissue  and  by  collection  of  cells  which  had  a  distinctly 
columnar  appearance.  These  cells  were  of  varying  shapes.  Some 
forms  had  a  deeply  staining  and  large  nucleus,  while  others  had  a 
distinctly  oval  nucleus.  There  was  a  very  fine  intracellular  cement 
substance  which  was  homogeneous  and  stained  faintly  with  eosin. 
-  The  mass  of  the  tumor  was  made  up  of  round  cells  and  spindle 
cells  and  was  evidently  a  sarcoma  of  mixed  type.  There  was 
considerable  connective-tissue  stroma  dividing  the  growth  into 
alveoli,  but  the  fibrils  of  connective  tissue  did  not  run  between  the 
cells.  The  diagnosis  of  endothelioma  was  based  upon  the  presence 
of  columns  of  cells  which  were  apparently  endothelial  in  type  and 
that  ran  through  the  tumor,  suggesting  lymph  spaces.  Further 
study,  however,  has  convinced  me  that  these  columns  were  small 
bloodvessels  with  proliferation  of  their  lining  endothelium.  Well- 
formed  bloodvessels  were  very  few  in  number  and  the  greater  part  of 
the  blood  supply  was  furnished  by  blood  channels  with  endothelial 
lining,  but  without  true  walls.  The  growth  was  evidently  a  sarcoma 
of  mixed  type,  and  apparently  sprang  from  the  capsule  of  the  kidney 
or  the  fibrous  tissue  immediately  adjacent  to  it.  Apparently  it  had 
included  a  number  of  lymphatic  glands. 

The  case  is  of  interest,  because  the  history  of  injury  seems  to 
bear  a  quite  distinct  relation  to  the  beginning  of  the  growth.  The 
pathological  anatomy  agrees  very  closely  with  that  found  in  most 
of  the  reported  cases. 

It  is  to  be  regretted  that  no  record  was  kept  of  the  physical  exam- 
ination or  of  the  relation  of  the  tumor  to  the  mass.  Its  course  was 
very  rapid,  though  not  more  so  than  in  a  great  many  of  these  retro- 
peritoneal sarcomata. 

Case  III. — White  man,  aged  sixty-three  years.  Attacks  of  colic- 
like pains  in  the  epigastrium  commencing  ten  years  before  and  becom- 
ing more  frequent  and  severe  until  they  resembled  gastric  crises.  Six 
months  before  a  tumor  had  appeared  under  the  costal  margin  upon 
the  right  side.  This  grew-  rapidly  until  at  the  time  of  examination 
it  was  as  large  as  a  child's  head.    (Edema  of  the  right  ankle  and  leg; 
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emaciation  and  cachexia.  The  tumor  was  immovable,  hard,  and 
nodular,  vnth  one  spot  of  softening.  The  colon  lay  on  the  anterior 
upper  surface  of  the  tumor  and  separated  it  from,  the  liver.  Urine 
negative;  no  jaundice.' 

The  third  case  was  seen  at  the  University  Hospital  through  the 
courtesy  of  Dr.  Musser,  The  diagnosis  was  not  verified  by  opera- 
tion or  autopsy,  but  the  history  and  the  result  of  the  physical  exam- 
ination presented  a  typical  picture  of  what  the  study  of  the  reported 
cases  has  taught  one  to  expect.  The  case  is  reported  with  a  tentative 
diagnosis. 


Fig.  2. 


Case  IU.— Retroperitoneal  sarcoma.  The  colon  is  pnsbed  forward  bnt  crosses  the  upper 
half  of  the  tmnor  instead  of  the  lower  half,  as  is  usual  in  upper  central  retroperitoneal 
tumors. 


The  patient  was  a  white  man,  aged  sixty-three  years,  and  a  native 
of  Virginia.  He  was  healthy  up  to  ten  years  ago,  when  he  began  to 
havfe  attacks  of  colic-like  pain  in  the  upper  abdomen.  These  attacks 
resembled  those  of  gastralgia.  He  was  not  jaundiced,  did  not  vomit, 
and  there  was  no  reason  to  suspect  the  presence  of  gallstones.  The 
attacks  occurred  at  long  intervals  until  about  a  year  before  admis- 
sion, when  they  became  more  frequent,  and  the  pain  radiated 
through  the  lumbar  region.  Six  months  before  a  tumor  appeared 
just  under  the  edge  of  the  rib  on  the  right  side.  About  tliis  time 
there  was  oedema  of  the  right  leg  and  ankle,  which  lasted  about  four 
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weeks.  There  was  no  pain  in  either  leg.  The  patient  had  very 
frequent  attacks  of  sharp  pain  over  the  tumor.  There  was  no 
nausea  or  vomiting.  He  was  much  emaciated  and  cachectic,  and 
suffered  from  constipation.  The  tumor  waS  the  size  of  a  child's 
head  and  lay  in  the  upper  central  portion  of  the  abdomen.  It 
extended  slightly  farther  to  the  right  than  to  the  left.  It  was  gener- 
ally hard  and  nodular,  although  in  the  lower  half  there  was  a  spot 
of  softening  with  obscure  fluctuation.  The  tumor  was  firmly  fixed 
and  immovable.  The  colon  was  full  of  gas  and  could  be  seen  as 
well  as  mapped  out  by  percussion.  It  ran  over  the  upper  anterior 
surface  of  the  tumor,  between  it  and  the  liver.  The  edge  of  the  liver 
could  be  plainly  felt  just  above  the  colon  (Fig.  2).  The  patient 
refused  operation  and  passed  out  of  observation.  Examination  of 
the  urine  showed  that  the  specific  gravity  was  10.16.  It  contained 
no  albumin  and  no  sugar,  and  it  was  negative  microscopically. 

The  position  of  the  colon  showed  quite  clearly  that  the  tumor 
was  retroperitoneal.  The  fact  that  the  colon  lay  between  the  tumor 
and  the  liver  indicated  that  it  had  no  connection  with  that  organ. 
The  absence  of  jaundice  was  against  tumor  of  the  head  of  the  pan- 
creas, and  the  hardness  and  solidity  of  the  tumor  excluded  cyst  of 
that  organ  or  of  any  other  structure.  The  growth  was  apparently 
a  solid  malignant  retroperitoneal  growth,  and  the  diagnosis  would 
seem  to  lie  between  a  retroperitoneal  tumor  proper  and  a  tumor 
originating  in  the  adrenals  or  kidneys. 

The  result  of  urinary  examination  was  against  a  growth  of  the 
kidney,  but  did  not  exclude  it.  The  fact  that  the  tumor  was  begin- 
ning to  degenerate  and  soften  was  in  favor  of  its  being  retroperi- 
toneal sarcoma.  The  diagnosis  must  be  a  tentative  one,  but  the 
picture  that  the  case  presented  is  very  much  in  accord  with  that  of  a 
typical  case  of  retroperitoneal  sarcoma. 

The  notes  of  the  following  cases  were  given  me  by  Dr.  Howard  J. 
Williams,  of  Macon,  Georgia.  I  wish  to  express  my  very  deep 
obligation  to  Dr.  Williams  for  the  privilege  of  recording  these  cases, 
which  are  as  yet  unpublished,  and  for  the  help  and  suggestions  that 
he  has  given  me  in  our  correspondence  during  the  past  few  months. 
This  makes  six  cases  that  Dr.  Williams  has  had  under  his  obser- 
vation. 

Case  IV. — Female,  aged  forty-four  years.  Six  months  before 
operation  a  small  tumor  was  discovered  in  the  left  upper  quxtdrant 
of  the  abdomen.  The  subjective  symptoms  were  those  of  indefinite 
intestinal  disturbance  and  constipation.  The  tumor  was  fixed  and 
did  not  move  on  respiration.  The  omentum  overlay  the  growth,  but  the 
intestines  were  not  carried  forward  on  the  anterior  surface  of  the  tumor. 
Operation  showed  the  tumor  originated  in  the  retroperitoneal  space, 
ju^t  below  the  splenic  flexure  of  the  colon.    Death  six  months  after. 

Female ;  white ;  aged  forty-four  years.  The  family  history  and  her 
past  history  are  both  good.     She  is  the  mother  of  nine  children. 
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She  was  somewhat  spare  of  build,  but  her  general  health  had  been 
perfect.  In  June,  1903,  she  began  to  suffer  from  some  flatulence 
after  eating,  and  constipation.  Her  family  physician  was  called  in 
and  discovered  a  small  lump  or  mass  to  the  left  and  above  the 
umbilicus.  The  mass  rapidly  grew  and  interfered  decidedly  with 
the  functions  of  the  bowels,  producing  obstinate  constipation.  The 
tumor  prevented  her  from  standing  erect.  She  had  never  had  pain, 
nausea,  or  vomiting,  and  practically  no  loss  of  flesh  or  strength.  A 
physical  examination  made  upon  November  11,  1903,  revealed  a 
tumor  as  large  as  a  croquet  ball,  which  could  be  easily  outlined 
through  the  thin  abdominal  wall.  The  tumor  was  fixed  and  was 
uninfluenced  by  respiration.  There  was  no  evidence  that  any  portion 
of  the  intestines  lay  between  the  tumor  and  the  abdominal  wall. 

An  exploratory  operation  upon  November  13,  1903,  revealed  a 
tumor  adhering  to  the  omentum  and  through  it  to  the  anterior 
abdominal  wall.  When  the  adhesions  were  broken  it  was  found 
that  the  descending  colon  lay  to  the  left  of  the  growth  and  the  small 
intestines  to  the  right.  There  were  many  large  veins  on  the  surface 
of  the  tumor. 

The  tumor  sprang  from  the  retroperitoneal  space  to  the  left  of 
the  point  where  the  transverse  colon  with  its  mesocolon  crosses  the 
duodenum.    The  mesocolon  was  not  involved. 

The  situation  of  the  tumor  and  the  condition  of  the  patient  were 
such  that  the  extirpation  of  the  tumor  could  not  be  undertaken. 
The  patient  recovered  from  the  operation  and  returned  home  in 
two  weeks.    She  died  six  months  after  the  tumor  was  first  noticed. 

Although  there  was  no  microscopic  examination  of  the  tumor, 
there  can  be  do  doubt  that  the  growth  was  primary  in  the  retro- 
peritoneal space,  and  that  it  was  malignant  in  character.  These  two 
facts  render  it  almost  certain  that  the  growth  was  sarcoma. 

The  case  is  interesting  because  the  tumor  originated  in  such  a 
position  that  it  did  not  dissect  up  the  layers  of  the  mesocolon  and 
carry  the  bowels  forward  on  its  anterior  surface.  It  grew  in  such  a 
manner  that  the  omentum  was  the  only  structure  pushed  forward 
by  its  growth.  In  its  insidious  onset,  in  the  production  of  indefi- 
nite digestive  disturbances,  and  in  its  quick  course  and  absence  of 
cachexia  until  the  growth  was  large  enough  to  seriously  interfere 
with  the  abdominal  organs,  the  tumor  closely  follows  the  type  of 
retroperitoneal  sarcomata  of  the  upper  left  quadrant. 

If  Dr.  Williams  had  not  operated  so  promptly,  it  is  probable  that 
in  due  time  the  tumor  would  have  dissected  up  the  mesocolon  and 
carried  the  colon  forward  on  its  anterior  surface.  It  is  probable 
that  this  did  occur  before  death,  but  as  there  was  no  autopsy  no 
information  can  be  given  upon  this  point. 

Case  V. — Female,  aged  three  years.  History  of  constipaiion  and 
vomiting  for  several  months;  decided  cachexia;  examination  showed 
a  large  tumor  occupying  the  left  side  of  the  abdomen;  enlargement  of 
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the  abdominal  veins  and  oedema  of  the  left  leg.  The  mass  was  immov- 
able on  palpation  and  upon  respiration.  It  was  flat  upon  percussion, 
except  for  an  area  of  tympany  over  the  right  edge,  which  was  shown 
on  operation  to  he  the  colon.  Operation:  The  tumor  sprang  from  the 
anterior  surface  of  the  left  kidney  and  pushed  the  descending  colon 
over  to  the  right;  extensive  central  colloid  degeneration;  death  in 
twenty  hours  after  operation. 

R.  P.,  female,  aged  three  years.  Family  history  was  very  good. 
The  child  had  never  been  strong.  For  several  months  there  had 
been  digestive  disturbance,  constipation,  vomiting,  loss  of  weight, 
and  inability  to  walk.  The  child  received  no  regular  medical  atten- 
tion until  the  end  of  January,  1904.  Examination  at  that  date 
showed  the  presence  of  a  large  tumor  occupying  the  left  side  of  the 
abdomen,  from  the  costal  border  to  the  iliac  crest  and  extending 
to  the  right  of  the  umbilicus.  The  veins  on  the  surface  of  the 
abdomen  were  enlarged  and  the  left  leg  was  oedematous.  On  pal- 
pation the  mass  was  firm  and  appeared  to  be  solid.  It  was  flat 
upon  percussion,  except  over  the  right  edge,  where  there  was  tym- 
pany. The  growth  was  immovable  upon  palpation,  and  did  npt 
move  during  respiration.  The  child  was  anaemic  and  cachectic. 
Examination  of  the  urine  showed  a  specific  gravity  of  10.20,  no 
albumin,  no  sugar,  and  no  blood. 

Dr.  Williams  operated  at  once,  and  I  quote  the  description  of  the 
operation  from  his  report: 

"An  incision  was  made  on  the  left  semilunar  line  five  inches  long. 
The  omentum  was  not  adherent  and  there  were  no  adhesions.  The 
peritoneum  could  be  moved  over  the  growth,  which  was  the  size  of  a 
small  child's  head.  The  descending  colon  was  pushed  over  to  the 
right,  and  the  mesocolon  rested  upon  the  mass  and  was  loosely 
adherent  to  it.  The  peritoneum  over  the  presenting  surface  of  the 
tumor  was  incised  and  stripped  up.  There  were  enlarged  veins  over 
the  surface  of  the  growth.  On  palpating  the  exposed  portion  of  the 
tumor  a  sense  of  softness  was  obtained,  and  an  exploring  trocar  was 
thrust  into  the  growth  and  drew  off  some  drops  of  gelatinous  fluid. 
The  incision  was  enlarged  and  a  quantity  of  grumous  colloid  material 
escaped.  The  interior  of  the  tumor  was  broken  down  with  the  finger, 
and  this  greatly  reduced  the  size  of  the  growth  and  made  the  further 
steps  of  the  operation  easier.  The  tumor  was  now  enucleated  by 
blunt  dissection.  The  tumor  was  in  this  way  separated  from  the 
colon  and  mesocolon  and  then  from  the  left  abdominal  walls.  Its 
base  was  found  to  be  adherent  to  the  capsule  of  the  left  kidney  on 
its  anterior  surface,  and  it  was  necessary  to  remove  the  kidney  with 
the  tumor.  The  spleen,  pancreas,  and  stomach  were  free.  The 
tunior  was  not  adherent  to  the  posterior  abdominal  wall. 

"Hemorrhage  was  checked  by  the  free  use  of  ligatures.  The 
circulation  of  the  descending  colon  was  not  disturbed,  which  was 
satisfactorily  demonstrated  after  completing  enucleation.     Deep 
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drainage  was  provided  and  the  abdomen  closed.  Dissection  of  the 
mass  showed  that  the  tumor  was  attached  to  the  capsule  of  the  kid- 
ney. The  kidney  was  easily  shelled  out  of  its  capsule,  and  the  renal 
tissues  were  not  involved,  except  in  one  small  area,  the  size  of  a  hazel- 
nut.   The  suprarenal  body  was  not  involved." 

The  child  stood  the  shock  of  the  operation  fairly  well  and  quickly 
recovered  from  the  ansesthetic.  She  showed  sj-mptoms  of  shock 
during  the  following  night.  Pulmonary  oedema  developed,  and  the 
patient  died  twenty  hours  after  leaving  the  operating  table.  A 
microscopic  examination  of  the  tumor  made  by  Dr.  H.  F.  Harris, 
of  Atlanta,  showed  that  it  was  a  spindle-cell  sarcoma  with  colloid 
degeneration.     No  kidney  tissue  was  found. 

During  the  four  years  that  have  elapsed  since  my  first  review  of 
the  Uterature  of  retroperitoneal  sarcoma  nothing  new  has  been 
contributed  to  the  diagnosis  and  symptomatology.  However,  many 
new  cases  of  great  interest  have  been  recorded  in  current  literature. 
These  cases  have  been  studied  with  greater  care  than  was  formerly 
the  custom  to  give  to  such  tumors,  especially  with  regard  to  the 
physical  signs  and  the  relation  of  the  colon,  small  intestines,  and 
stomach  to  the  growth.  Witzel's  observations  upon  the  relation  of 
the  hollow  viscera  to  tumors  originating  in  the  retroperitoneal  space 
have  been  accepted  as  one  of  the  most  important  diagnostic  signs 
of  this  condition. 

In  general,  it  may  be  said  that  the  attention  given  to  such  tumors 
is  beginning  to  assume  the  importance  that  they  deserve,  and  the 
physical  signs  and  symptomatology  are  recognized  as  forming  a 
definite  symptom-complex. 

Rudolf  Goebell  has  contributed,  perhaps,  the  most  important 
article  of  the  past  four  years  upon  solid  tumors  of  the  retroperitoneal 
space.  He  considers  the  subject  of  lateral  retroperitoneal  tumors  of 
all  varieties,  and  includes  in  his  list  30  cases  of  sarcomata.  His 
series  contains  10  cases,  to  which  I  did  not  have  access.  The  remain- 
ing 20  were  included  in  my  first  series.  He  does  not  report  any  new 
instances  of  the  condition,  nor  do  his  conclusions  add  anything  new 
to  the  diagnosis  or  symptomatology.  His  paper  is  classical  in  its 
thoroughness,  but  is  confined  to  the  consideration  of  lateral  tumors 
and  is  consequently  limited  in  its  scope.     • 

M.  L.  Harris  and  M.  Herzog  have  contributed  an  excellent  article 
upon  .the  tumors  of  the  mesentery  proper,  that  is,  those  that  grow 
in  or  around  the  lymphatic  glands  situated  between  the  layers  of 
the  mesentery.  Such  tumors  have  little  in  common  with  solid  tumors 
of  the  retroperitoneal  space,  and  none  of  the  57  cases  which  they 
have  collected  are  available  for  my  list. 

Howard  J.  Williams  reports  3  new  cases  of  retroperitoneal  sar- 
coma, which  are  included  in  my  second  series.  He  states  that  he 
has  collected  11  new  cases,  but  on  referring  to  the  authorities  given, 
it  was  discovered  that  9  of  these  were  tumors  originating  in  the 
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mesenteric  glands,  and,  therefore,  cannot  be  considered  retroperi- 
toneal, as  the  term  is  generally  used.  The  tenth  case  (reported  by 
R.  C.  Smith)  was  included  in  my  second  series,  and  the  eleventh 
case  to  which  he  refers  could  not  be  found  in  the  reference  given. 
Dr.  Williams  gives  an  exceedingly  interesting  review  of  the  subject, 
especially  the  operative  treatment  of  the  condition.  He  has  seen 
more  cases  of  retroperitoneal  sarcoma  than  have  been  reported  by 
any  one  American  observer.  I  wish  again  to  express  my  deep 
obligation  to  him  for  the  privilege  of  reporting  Nos.  4  and  5  of  the 
new  cases  recorded  here  for  the  first  time. 

Otto  Hartman  reports  a  new  case  of  upper  central  retroperitoneal 
sarcoma,  which  is  referred  to  at  length  as  Case  69  of  the  new  series. 

R.  Douglas  reports  1  new  case  and  gives  a  short  excellent  review 
of  the  symptomatology  and  diagnosis  of  such  tumors. 

In  addition,  new  cases  have  been  reported  by  W.  E.  Hughes, 
John  McLachlan,  R.  C.  Smith,  and  J.  M.  Withrow. 

My  first  series  contained  61  cases.  The  second  series  contain 
those  that  have  been  recorded  in  current  literature  since  January, 
1900,  and  those  that  were  overlooked  or  to  which  I  had  no  access 
at  the  time  of  writing  my  first  paper,  and  amount  to  30  in  all. 

The  first  series  together  with  the  second  series  and  the  5  new 
cases  amount  in  all  to  96  cases,  upon  which  the  following  conclu- 
sions are  based: 

Age.  The  combined  table  of  96  cases  show  that  retroperitoneal 
sarcoma  is  more  frequent  in  the  first,  fourth,  and  sixth  decades. 
71  per  cent,  occurred  in  the  third,  fourth,  fifth,  and  sixth  decades. 
The  oldest  case  was  a  woman  of  eighty  years  (Case  II.  of  my  own 
series),  the  youngest  was  a  baby  under  a  year,  reported  by  C.  A. 
Martin  (Case  38). 

Age.  Age. 

0  to   10  years 14  51  to  60  years 21 

11    "    20      " 4  61    "    70      " 5 

21    "    80      " 11  71    "    80      •• 4 

31    "    40     " 15  Not  given    .                      ...  6 

41    "    50      " 16 

Sex  does  not  appear  to  be  a  predisposing  cause.  The  combined 
tables  show  44  males  and  46  females.    In  6  the  age  was  not  recorded. 

Position.  The  whole  list  of  cases  have  been  reclassified  as  to 
their  position,  with  rather  more  elaboration  than  in  the  original 
report.    The  table  is  as  follows: 

Central 19  Left  lumbar  region   .        ...  12 

Upper  central 6  Left  iliac  region        ....  5 

Pelvic 6  Left  central  region    ....  1 

Right  lumbar  region       .       .       .    18  Lumbar  region,  side  not  given      .  1 

Right  iliac  region            .       .       .12  Whole  abdomen        ....  1 

Right  central  region       ...     6  Not  given 3 

Total  central  tumors 31 

Total  lateral  tumors  .       .    ' 56 

Total  right-sided  tumors .       .  .       .  -36 

Total  left-sided  tumors  ....                                        19 
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Multiple  Tumors. 


2  tumors,  both  left  upper  region      .    1 
2  tumors,  left  upper  and  right  lower    1 


2  tumors,  left  upper  and  pelvic 

3  tumors,  in  region  of  kidney  . 


Origin.  It  is  very  hard  to  determine  the  point  of  origin  with  any 
degree  of  confidence.  It  is  perhaps  fair  to  assume  that  a  tumor 
composed  of  round,  fairly  separate  nodules,  and  consisting  of  small, 
round  cells,  had  its  origin  in  the  lymphatic  glands.  On  the  other 
hand,  spindle-cell  sarcomata  probably  spring  from  fibrous  tissue. 

In  some  instances  it  is  fairly  easy  to  determine  the  point  of  origin, 
as  when  the  tumor  grows  from  the  periosteum  the  capsule  of  the 
kidneys  or  the  sheath  of  the  great  vessels.  The  following  table  is 
more  condensed  and  simpler  than  the  one  in  the  original  paper,  and 
the  number  of  cases  classified  as  doubtful  is  much  larger: 


Lymphatic  glands  about  spine      .  5 

"          root  of  mesentery  6 

"          root  of  mesocolon  4 
"          on  promontory  of 

sacrum      .       .  1 
Capsule  of  kidney    .       .       .       .10 

Periosteum  of  spine  ....  7 


Periosteum  of  ilium  . 
Connective    tissue    of    retroperi- 
toneal space    .... 
Sheaih  of  great  vessels     . 
Wall  of  retroperitoneal  abscess 
Connective  tissue  of  pelvis     . 
Uncertain 


Naumann  suggests  that  the  tumor  in  his  case  originated  in  the 
Neben-Korper  of  Zuckerkandl. 

MoRBiP  Anatomy.  The  physical  characteristics  of  the  tumors 
in  the  new  cases  accord  very  closely  with  the  description  of  the  gross 
morbid  anatomy  of  the  retroperitoneal  sarcoma  given  in  my  original 
paper.  In  the  early  stages  the  tumor  is  hard  or  elastic,  usually 
round,  and  very  often  nodular.  It  is  well  encapsulated  and  white 
and  glistening.  The  tumor  is  very  prone  to  degeneration.  This 
degenerative  process  usually  commences  in  the  centre  and  often 
progresses  to  such  a  stage  that  the  tumor  becomes  cystic.  The 
degeneration  does  not  always  commence  in  the  centre  of  the  growth, 
but  may  occur  at  any  point  in  the  periphery,  giving  rise  to  softer 
areas  that  may  be  distinctly  felt  through  the  abdominal  wall.  The 
combined  list  shows  that  in  29  cases  the  tumor  was  so  degenerated 
as  to  form  a  cyst.  In  almost  every  one  of  the  remaining  cases  there 
were  areas  of  softening  in  some  part  of  the  tumor]  Usually  there  is 
considerable  hemorrhage  in  the  tissue  of  the  growth,  and  the  fluid 
of  the  cyst  is  often  described  as  brown  and  sanguineous. 

The  combined  tables  of  the  variety  of  sarcoma  in  64  cases  are  as 
follows : 


Small  round  cell 
Large  round  cell 
Polymorphic 
Spindle  cell 
Lymphosarcoma 
Fibrosarcoma 
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18  Myxosarcoma 

2  Angiosarcoma    . 

9  Myxosarcoma  cavemosus 

21  Giant-cell  sarcoma    . 

6  Alveolar  sarcoma 

3  Variety  not  stated     . 
62 
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In  the  second  of  my  own  cases  and  in  those  of  McGraw  (Case  28) 
and  McLachlan  (Case  75)  microscopic  examination  showed  that  the 
tumor  contained  unstriped  muscle  fibre.  This  is  easily  explained 
by  the  fact  that  bands  of  unstriped  muscles  traverse  the  retroperi- 
toneal space,  and  are,  therefore,  easily  included  in  tumors  arising 
in  this  region. 

Metastasis  occurred  in  31  cases,  and  the  following  table  gives  the 
different  localities  of  the  secondary  growths: 

Liver 11  Lungs 8 

Spleen 3  Skin 3 

Kidneys 3 

Lymphatic  glands,  scrotum,  adrenals,  muscle,  mesentery,  meso- 
colon, pleura,  heart,  bone,  cord,  dura,  neck,  1  each. 

Symptomatology.  The  onset  of  retroperitoneal  sarcoma  is 
insidious,  and  the  symptoms  are  not  characteristic  until  the  tumor 
has  become  large  enough  to  be  detected  by  physical  examination. 
The  growth  generally  manifests  itself  first  by  signs  of  pressure  upon 
some  of  the  structures  in  the  peritoneal  cavity  or  retroperitoneal 
space.  The  character  of  these  symptoms  can  best  be  described,  by 
considering  the  results  of  pressure  produced  in  the  different  regions 
of  the  abdomen. 

In  tumors  developing  in  the  upper  central  region  the  most  common 
symptoms  are  those  of  gastric  disturbance.  In  the  early  stages 
these  are  usually  indefinite  in  character  and  consist  of  discomfort 
after  eating,  vague  pain,  and  nausea.  As  the  tumor  enlarges  pain 
is  more  severe  and  vomiting  occurs. 

In  3  of  the  cases  (Cases  65,  68,  and  No.  III.  of  my  own  series) 
there  were  crises  of  abdominal  pain  with  vomiting  much  resembling 
cholelithiasis,  but  without  tenderness  over  the  gall-bladder,  jaundice 
or  other  symptom  of  gallstones.  The  tumor  in  every  case  was  in 
the  upper  central  region  and  displaced  the  stomach  downward  and 
backward. 

In  Case  69  the  sarcoma  grew  behind  the  lesser  curvature  and 
cardiac  end  of  the  stomach  and  by  its  pressure  diminished  the 
capacity  of  that  organ,  so  that  the  patient  experienced  a  feeling  of 
satisfaction  and  loss  of  appetite  after  taking  a  very  small  quantity 
of  food.  He  had  dysphagia  due  to  pressure  upon  the  cardiac  end 
of  the  oesophagus.  The  hydrochloric  acid  of  the  gastric  contents 
was  diminished,  and  this  fact,  combined  with  the  presence  of  a  mass, 
led  to  the  diagnosis  of  gastric  cancer,  and  to  the  operation  which 
revealed  a  retroperitoneal  sarcoma  growing  behind  the  stomach. 

When  the  tumor  originates  in  the  right  or  left  upper  quadrant 
pressure  symptoms  are  not  pronounced,  and  consist  chiefly  of 
digestive  disturbances  of  the  indefinite  character  already  men- 
tioned, nausea,  vomiting,  and  vague  abdominal  pain. 

The  growths  in  the  lower  half  of  the  abdomen  give  earlier  signs  of 
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their  presence  and  produce  pressure  symptoms  which  are  more  severe 
and  more  easily  locaHzed. 

In  tumor  of  the  lower  right  or  left  quadrant,  the  result  of  inter- 
ference with  the  veins  and  nerves  of  the  iUac  fossae,  are  oedema  and 
neuralgic  pains  in  the  foot  and  leg  of  the  same  side.  Occasionally 
this  pain  is  very  much  locahzed,  especially  in  the  early  stages  of 
the  growth. 

In  Rogowski's  case  (Case  78)  the  first  SAinptom  was  pain  in  the 
right  foot,  most  marked  in  the  heel  and  gradually  spreading  over 
the  whole  leg.  The  tumor  grew  from  the  right  iliac  fossa.  Ker- 
esztszeghy's  case  in  the  first  series  (Case  21)  was  strikingly  similar. 
The  tumor  was  in  the  left  iUac  fossa  and  the  pain  was  at  first  very 
severe  and  localized  in  the  left  foot,  and  gradually  spread  over  the 
leg. 

In  Case  80  of  the  second  series  there  was  contraction  of  the  adduc- 
tor and  flexor  muscles  in  the  leg  on  the  same  side,  accompanied 
by  severe  pain.    The  tumor  grew  from  the  right  iliac  fossa. 

Ellis  (Case  11)  reports  the  case  of  a  boy,  aged  seven  years,  who 
had  cedema  of  the  left  lung  and  of  the  left  side  of  the  face.  The 
tumor  surrounded  the  left  kidney,  but  did  not  involve  it. 

In  Osier's  case  (No.  44)  there  was  polyuria  without  sugar,  and 
the  tumor  grew  in  the  median  position.  It  seems  probable  that  the 
symptoms  in  both  of  these  cases  were  due  to  pressure  upon  the 
sympathetic  system  of  the  abdomen. 

Femoral  phlebitis  occurred  three  times. 

In  Lunier's  case  (No.  27)  blood  was  passed  from  the  urethra,  and 
on  one  occasion  a  piece  of  tissue  was  discharged  through  the  same 
channel.  Microscopic  examination  showed  that  this  was  from  a 
lymph  gland,  and  a  diagnosis  of  tumor  of  a  retroperitoneal  lymph 
gland  was  made.  Autopsy  revealed  a  retroperitoneal  sarcoma  that 
had  perforated  the  bladder. 

Ascites  may  occur,  but  is  not  frequent.  Hydronephrosis  is  also 
rare,  and  occurred  in  but  3  cases. 

Tumors  of  the  pelvis  and  lower  central  abdomen  produce  early  and 
definite  pressure  symptoms,  as  would  be  naturally  supposed.  DiflS-. 
cult  micturition  is  one  of  the  earliest  and  most  common  manifesta- 
tions of  retroperitoneal  sarcoma  in  this  region.  It  varies  from 
frequent  urination  in  the  early  stages  to  the  complete  obstruction 
of  the  neck  of  the  bladder  in  the  later  stages. 

Pelvic  tumors  usually  produce  constipation,  which  may  amount 
to  intestinal  obstruction.  Other  cases,  especially  in  the  earlier 
stages,  have  persistent  diarrhoea. 

If  the  tumor  encroaches  upon  both  iliac  veins,  there  will  be 
oedema  of  the  genitalia  and  both  legs. 

Occasionally,  if  the  tumor  originates  in  such  a  position  that  it 
does  not  press  upon  any  of  the  structures  of  the  peritoneal  cavity 
and  retroperitoneal  space,  there  are  no  pressure  symptoms,  properly 
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speaking,  but  merely  evidences  of  interference  with  the  function 
of  the  digestive  tract.  In  such  cases  pain  and  oedema  and  the  other 
signs  of  pressure  appear  later  in  the  course  of  the  condition  after  the 
tumor  has  attained  sufficient  size  to  encroach  upon  the  neighboring 
structures. 

Physical  Examination.  In  the  early  stages  the  physical  signs 
of  retroperitoneal  growths  are  those  of  a  deep-seated  abdominal 
tumor,  concerning  which  little  can  be  determined  by  palpation. 
Such  tumors  are  rarely  observed  in  their  early  stages,  since  their 
symptoms  are  so  vague  at  the  onset  that  medical  advice  is  not 
sought  until  the  tumor  has  grown  to  such  a  size  that  it  is  plainly 
perceptible  to  the  patient  himself. 

The  insidious  onset  of  retroperitoneal  sarcoma  is  a  real  source 
of  danger,  since  by  the  time  that  the  tumor  is  discovered  it  has 
grown  to  such  a  size  that  an  operation  is  exceedingly  difficult  or 
impossible,  and  this  is  probably  the  reason  why  the  results  of  opera- 
tive treatment  are  decidedly  unsatisfactory. 

As  the  tumor  enlarges,  its  retroperitoneal  position  can  usually  be 
determined  by  the  signs  that  are  becoming  definitely  recognized  as 
peculiar  to  growths  originating  in  the  retroperitoneal  space. 

The  relation  of  the  colon  and  other  hollow  viscera  to  the  tumor 
is  by  far  the  most  important  part  of  the  examination  in  determining 
whether  or  not  the  growth  originated  behind  the  peritoneum.  Since 
Witzel  first  called  attention  to  the  characteristic  relation  of  the 
stomach  and  bowel  to  retroperitoneal  tumors,  many  writers  have 
verified  his  statements. 

The  conclusion  of  my  first  paper  as  to  the  relations  of  the  colon 
to  retroperitoneal  tumors  proper  agreed  substantially  with  those  of 
Witzel,  except  that  several  of  the  collected  cases  demonstrated  con- 
clusively that  the  transverse  colon  may  be  displaced  forward  by 
retroperitoneal  tumors  in  the  median  position,  although  Witzel 
claimed  that  this  could  not  be  the  case.  Two  cases  reported 
here  for  the  first  time  illustrate  the  importance  of  careful  study 
of  the  relation  of  hollow  viscera  in  the  diagnosis  of  retroperitoneal 
tumors. 

The  most  important  systematic  observations  that  have  as  yet 
been  made  upon  the  relation  of  the  colon  to  abdominal  growths  are 
those  given  in  the  recent  classical  paper  by  W.  L.  Harris  entitled 
"The  Relation  of  the  Colon  to  Intra-abdominal  Tumors."^  Dr. 
Harris  confirms  the  conclusions  of  my  first  paper,  but  has  carried 
the  subject  farther,  and  has  included  in  his  observations  tumors  that 
are  not  of  retroperitoneal  origin. 

If  the  colon  is  carried  forward  upon  the  anterior  surface  of  the 
tumor,  it  is  proven  almost  beyond  doubt  that  the  tumor  originates 
in  the  retroperitoneal  space. 

1  Journal  of  the  American  Medical  Association,  February  18, 1899. 
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The  stomach  is  displaced  outward  and  to  the  left  by  upper  central 
tumors,  and  coils  of  small  intestines  may  be  found  upon  the  anterior 
surface  of  tumors  that  sprung  from  the  root  of  the  mesentery  and 
grew  up  between  its  layers.  However,  the  relation  the  stomach  and 
small  intestines  bear  to  retroperitoneal  tumors  is  not  as  character- 
istic as  the  displacement  of  the  colon  to  which  reference  has  just  been 
made. 

The  following  is  a  classification  of  the  relation  of  the  colon  to 
tumors  originating  in  the  various  regions  of  the  retroperitoneal 
space : 

1.  Upper  central  or  median  tumors  sooner  or  later  dissect  up  the 
peritoneum  until  they  reach  the  transverse  mesocolon,  and  then,  as 
they  enlarge  and  grow  between  its  leaflets,  the  colon  is  carried 
forward  upon  the  anterior  surface  of  the  mass.  The  bowel  usually 
runs  across  the  anterior  and  lower  surface  and  curves  slightly  down- 
ward, with  the  convex  of  the  curve  toward  the  umbilicus.  But  it 
may  run  along  the  anterior  and  upper  surface,  as  in  Case  III.,  where 
the  transverse  colon  occupied  the  sulcus  between  the  tumor  and  the 
liver  (Fig.  2). 

If  the  tumor  is  not  exactly  in  the  median  position,  but  grows  a 
little  to  one  side  or  the  other  of  the  median  line,  the  transverse  colon 
may  cross  the  anterior  surface  of  the  growth  diagonally.    (See  Fig.  1 .) 

2.  Lateral  tumors  carry  the  ascending  or  descending  colon  forward 
upon  their  anterior  and  inner  surface  in  the  same  manner.  Then 
the  colon  curves  slightly  inward  with  the  convex  portion  of  the  curve 
toward  the  umbilicus.  Here,  also,  under  some  conditions  depending 
upon  the  direction  of  the  tumor's  development,  the  colon  may  cross 
it  diagonally.  The  important  fact  is  that  the  tumor  has  grown  be- 
tween the  layer  of  the  mesocolon  and  has  carried  the  large  bowel 
forward  on  its  anterior  surface.  This  cannot  occur  with  tumors 
originating  within  the  peritoneal  cavity. 

This  relation  of  the  colon  to  retroperitoneal  growths  is  not  char- 
acteristic of  retroperitoneal  tumors  proper  in  the  accepted  sense  of 
the  term,  as  was  insisted  upon  in  my  first  paper.  It  is  seen  in 
tumors  developing  in  the  kidneys  (Fig.  3),  in  the  adrenals  or 
in  the  accessory  adrenals,  in  the  remains  of  the  Wolffian  ducts,  in 
pancreatic  cysts,  in  abdominal  aneurism  (Fig.  4),  and,  in  fact,  in 
any  growth  originating  in  the  retroperitoneal  space,  using  the  term 
in  its  broadest  sense. 

Harris  states  that  in  95  per  cent,  of  34  cases  of  pancreatic  cysts 
the  colon  was  carried  forward  and  downward,  but  the  relation  of 
the  colon  to  pancreatic  cysts  is  not  as  characteristic  as  its  relation 
to  retroperitoneal  growths  developing  farther  down,  since  the  pan- 
creas lies  almost  entirely  above  the  transverse  colon;  consequently 
the  colon  will  not  cross  a  pancreatic  cyst  as  far  up  upon  the  surface 
of  the  tumor  as  it  would  in  the  case  of  a  retroperitoneal  tumor 
originating  in  the  middle  of  the  retroperitoneal  space. 
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A  true  retroperitoneal  tumor  may  be  so  situated  as  not  to  affect 
the  colon.  In  the  growths  originating  in  the  upper  central  or  upper 
left  portion  of  the  retroperitoneal  space,  the  stomach  and  not  the 
colon  is  displaced.  In  such  cases  the  stomach  is  pushed  forward 
and  to  the  left. 

In  tumors  growing  from  the  attachment  of  the  mesentery  and 
separating  its  layers,  the  small  bowel  surrounds  the  growth  like  a 
crown  and  may  even  cover  it  completely,  so  that  there  is  tympany 
in  front  of  the  mass,  and  as  the  tumor  extends  laterally  and  reaches 
the  abdominal  wall  in  the  flank,  there  will  be  dulness  in  this  region 
with  the  tympany  in  front,  so  that  the  whole  picture  suggests  abdom- 
inal effusion.  In  several  of  such  cases  attempts  have  been  made  to 
draw  fluid  with  the  aspirator. 

The  presence  of  the  colon  between  the  tumor  and  the  anterior 
abdominal  wall  can  best  be  demonstrated  by  inflating  the  bowel 
with  air  through  the  rectum. 

In  the  early  stages  the  tumor  is  firm  in  its  consistency  and  is  often 
nodulated  or  knotty,  especially  when  it  originates  in  the  retroperi- 
toneal lymph  glands.  The  tumor  may  be  very  hard,  but  the  term 
elastic  is  used  with  striking  unanimity  by  the  various  observers  iii 
describing  its  physical  characteristics. 

In  Case  I.  the  large  and  firm  spindle-cell  sarcoma  originated  in 
the  upper  central  region,  possessed  this  peculiar  elastic  consistency, 
and  resembled  the  liver  so  closely  on  palpation  that  the  growth  was 
supposed  to  be  the  liver  enlarged  from  passive- congestion. 

In  Case  III.  the  tumor  was  distinctly  elastic  without  fluctuation, 
except  in  one  small  area. 

In  the  case  reported  by  Jacoby  (No.  15)  a  thrill  was  felt  over  the 
mass  resembling  that  often  observed  in  an  echinococcus  cyst.  The 
autopsy  shows  a  sarcoma  with  multiple  area  of  degeneration. 

Although  in  the  earlier  stages  the  tumor  of  retroperitoneal  sar- 
coma is  hard  or  elastic,  there  is  a  distinct  tendency  to  degeneration, 
which  occurs  rather  earlier  in  the  course  of  retroperitoneal  sarcoma 
than  other  solid  tumors  of  the  abdomen.  This  tendency  to  softening 
is  distinctly  characteristic  of  retroperitoneal  sarcoma,  and  is  prac- 
tically the  only  point  in  the  diagnosis  by  which  it  can  be  distin- 
guished from  other  solid  malignant  tumors  of  the  retroperitoneal 
space. 

The  degeneration  is  usually  described  as  hemorrhagic,  and, 
unless  the  growth  is  removed  in  its  first  stage  by  the  surgeon,  the 
autopsy  reveals,  in  a  majority  of  cases,  a  central  cavity  filled  with 
a  cheesy,  brownish  fluid  containing  old  blood  pigments,  or  the 
evidences  of  recent  hemorrhages. 

In  30  of  96  cases  the  tumor  was  so  degenerated  that  it  had  become 
practically  a  cyst,  of  which  the  walls  were  formed  by  the  remains 
of  the  tumor  mass,  and  the  centre  was  filled  with  the  fluid  contents 
described  above. 


STEELE:  RETROPERITONEAL  SARCOMA.  957 

In  12  of  the  cases  fluctuation  of  the  mass  as  a  whole  was  obtained 
before  death,  and  in  many  more  small  softened  areas  were  observed, 
although  the  rest  of  the  tumor  remained  firm  and  hard. 

The  tumor  is  usually  immovable,  owing  to  its  deep  position  and 
broad  attachment.  However,  in  15  cases  the  tumor  could  be  moved 
on  palpation,  and  in  6  it  moved  on  deep  inspiration.  When  the 
mass  was  affected  by  the  movement  of  the  diaphragm,  the  growth 
was  most  often  in  the  right  lumbar  region,  and  the  movement  is 
probably  explained  by  attachments  to  the  liver  or  the  pressure  of 
that  organ  upon  it.  But  there  may  be  movability  synchronous  with 
respiration  in  tumors  which  originate  in  other  localities.  Stiller 
reports  such  an  instance  in  which  the  mass  was  in  the  upper  left 
quadrant  of  the  abdomen.  In  Witzel's  case  the  tumor  moved  with 
deep  respiration  and  sprung  from  around  the  lumbar  vertebrae. 
R.  Johnson  reports  a  tumor  that  sprung  from  the  left  lumbar  region, 
which  moved  on  respiration.  In  a  case  reported  by  S.  W.  Morton 
there  were  two  tumors,  one  in  the  lower  right  quadrant  and  one  in 
the  splenic  region,  that  were  influenced  by  respiration,  probably  on 
account  of  adhesions  between  them  and  the  abdominal  wall.  Wil- 
lutski  reports  a  sarcoma  occupying  the  left  side  of  the  abdomen, 
which  sprang  from  the  periosteum  of  the  spine,  which  was  freely 
movable,  and  Lossen  records  an  instance  of  a  sarcoma  springing 
from  the  capsule  of  the  right  kidney,  which  was  extraordinarily 
movable  on  palpation. 

The  growth  of  the  tumor  is  decidedly  rapid.  In  58  cases  in  which 
the  duration  could  be  definitely  determined,  the  average  length  of 
the  time  from  the  beginning  of  subjective  symptoms  to  operation  or 
death  was  eight  and  a  half  months.  The  shortest  case  reported  by 
Chassagne  ran  thirty-two  days.  McGraw  reports  a  case  of  a  man 
who  had  had  a  slowly  developing  tumor  in  the  abdomen  for  five  years, 
but  in  which  the  increase  in  size  was  very  rapid  in  the  last  six  months 
of  life.  It  seems  possible  that  the  period  of  rapid  growth  in  this 
case  represented  the  true  duration  of  malignancy.  In  Case  I.  we 
noticed  no  change  in  the  tumor  during  the  last  fifteen  months  of 
life,  although  its  development  before  this  time  had  been  rapid  and 
occupied  a  space  of  about  two  months.  Case  I.  is  also  remarkable 
for  the  lack  of  cachexia,  and  for  the  very  slight  influence  that  the 
sarcoma  had  upon  the  patient's  general  health  and  strength.  Indeed, 
her  death  was  due  to  other  causes  than  maUgnant  tumor.  It  is 
probable  that  the  patient's  advanced  age  prevented  the  rapid  tissue 
changes  that  would  have  occurred  in  a  similar  growth  in  a  younger 
person. 

Termination.  The  termination  is  usually  death  from  exhaus- 
tion, unless  there  is  surgical  interference. 

Case  49  died  in  collapse  from  rupture  into  the  stomach  of  a  sar- 
coma that  had  become  cystic  from  central  degeneration. 

In  Case  81,  the  tumor  ruptured  into  the  small  intestines. 
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Case  88  died  from  rupture  of  an  enlarged  vein  upon  the  surface 
of  the  tumor. 

In  three  instances  death  resulted  from  the  rupture  of  the  softened 
tumor  in  the  peritoneal  cavity. 

Tapping  was  resorted  to  in  5  cases.  Case  65  gave  a  few  drops  of 
blood.  Case  80  gave  yellow  fluid,  with  pigmented  round  cells  and 
spindle  cells.  The  tumor  was  a  round-cell  sarcoma  that  sprang 
from  the  periosteum  of  the  spine.  Case  90  was  tapped  three  times, 
and  each  time  gave  a  small  amount  of  clear  serous  fluid.  Case  39 
gave  viscid  blood.  Aspiration  offers  some  aid  in  differentiation 
between  cysts  and  solid  retroperitoneal  tumors,  but  it  is  questionable 
whether  the  measure  is  justifiable,  in  view  of  the  fact  that  running 
a  needle  through  the  peritoneum  into  the  tumor  must  be  attended 
with  some  risk,  and  that  the  only  hope  of  recovery  in  any  malignant 
retroperitoneal  tumor  lies  in  operation. 

In  a  certain  number  of  cases  wasting  and  anaemia  appeared 
slowly  and  comparatively  late  in  the  course  of  the  tumor's  develop- 
ment, but,  taken  as  a  whole,  cases  of  retroperitoneal  sarcoma 
present  the  same  degree  of  emaciation  and  cachexia  that  are  char- 
acteristic of  other  malignant  tumors. 

Diagnosis.  The  differential  diagnosis  between  solid  malignant 
tumors  of  the  retroperitoneal  space  and  other  tumors  in  the  abdom- 
inal cavity  which  might  be  confused  with  them,  has  been  fully 
discussed  in  my  previous  paper,  and  a  study  of  the  cases  here 
reported  for  the  first  time,  and  of  the  additional  cases  collected 
from  literature,  only  emphasizes  the  fact  that  a  positive  diagnosis 
as  to  the  origin  of  solid  malignant  retroperitoneal  tumors  is  practi- 
cally impossible  without  exploratory  incision. 

Tumors  of  the  kidneys  and  pancreas  may  manifest  themselves  by 
the  urinary  and  digestive  disturbances  peculiar  to  these  organs. 
New-growths  in  the  adrenals  may  give  more  or  less  definite  symp- 
toms of  Addison's  disease.  However,  tumors  may  develop  in  any 
of  these  three  organs  without  characteristic  clinical  symptoms. 

The  following  case  illustrates  very  well  the  difficulty  of  distin- 
guishing between  a  solid  tumor  of  the  kidney  and  the  so-called 
retroperitoneal  tumor  proper.  The  case  was  one  of  carcinoma  of 
the  kidney,  and  is  clinically  identical  with  a  typical  case  of  malignant 
retroperitoneal  growth. 

Case  VI. — Woman,  aged  fifty-five  years;  rapid  loss  of  fiesh  and 
strength  for  three  months  and  severe  pain  in  the  epigastrium;  oedema 
in  both  legs;  a  large  tumor  occupying  the  right  and  lower  portion  of 
the  abdomen;  the  tumor  was  hard  and  slightly  movable;  the  trans- 
verse colon  ran  across  the  upper  anterior  surface;  death  from  exhaus- 
tion.   Autopsy.    Large  carcinoma  originating  in  the  right  kidney. 

The  patient  was  a  womjin,  aged  fifty-five  years,  who  had  been  fail- 
ing rapidly  in  strength  for  three  months  previous  to  applying  for 
treatment.     The  only  subjective  symptom  that  she  complained  of 
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was  a  severe  pain  in  the  epigastrium.  There  had  been  no  pain  in 
the  legs  and  very  Httle  in  the  kimbar  region.  About  a  week  before 
death  there  was  considerable  swelling  of  both  legs  below  the  knees. 
There  was  no  diminution  in  the  amount  of  urine,  which  was  passed 
involuntarily  and  could  not  be  examined.  Her  bowels  were  open 
and  there  was  no  sjnnptom  of  intestinal  obstruction. 

Physical  examination  showed  a  tumor  occup}ing  the  lower  portion 
of  the  abdomen.  Its  upper  border  was  at  the  umbilicus,  the  left 
lx)rder  extended  9  cm.  to  the  right  of  the  median  line.  Lower  border 
extended  within  2  cm.  of  the  umbilicus,  and  its  right  border  ran 

Fig.  3. 
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-Carcinoma  of  the  right  kidney.    The  colon  is  pushed  forward  and  crosses  the 
anterior  surface  of  the  tumor. 


over  to  within  3  cm.  of  the  crest  of  the  iHum.  The  lower  portion 
of  the  tumor  was  fairly  regular  and  rectangular  in  shape.  The  tumor 
was.  hard  in  consistency.  The  upper  right-hand  comer  extended 
up  under  the  liver,  but  the  edge  of  the  liver  could  be  plainly  felt  and 
did  not  appear  to  be  adherent.  The  tumor  was  slightly  movable 
on  palpation  for  a  distance  of  not  more  than  1  cm.  in  any  direction. 
It  did  not  move  on  respiration.  Running  transversely  across  it  about 
2  cm.  below  the  umbilicus  was  a  band  that,  on  palpation,  appeared 
to  be  the  colon  (Fig.  3).  At  times  tympany  could  be  elicited  over 
this  structure,  and  masses  which  appeared  to  be  fecal  masses,  from 
their  consistency  and  changeability  of  position,  were  plainly  felt  in. 
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it.  On  the  right  and  left  edge  of  the  tumor  could  be  felt  vertical 
bands  that  were  thought  to  be  the  ascending  and  descending  colons. 
At  a  point  a  little  below  and  to  the  right  of  the  umbilicus  was  a  point 
where  indistinct  fluctuation  could  be  obtained.  The  liver  was 
slightly  enlarged,  extending  from  the  fifth  rib  4  cm.  below  the  mid- 
clavicular line.  Several  nodules  were  felt  upon  its  surface,  which 
appeared  to  be  about  the  size  of  a  cherry;  otherwise  the  surface  of 
the  liver  was  smooth.  With  the  exception  of  the  structure  supposed 
to  be  the  colon,  there  was  nothing  between  .the  tumor  and  the 
anterior  abdominal  wall.  The  flanks  were  full,  but  palpation  did  not 
give  the  impression  that  the  right  flank  contained  more  than  the  left. 

I  am  indebted  to  Dr.  W.  B.  Stanton  for  the  notes  upon  the  autopsy, 
which  was  limited  to  the  abdomen. 

There  wasalarge  tumor  originating  in  the  right  kidney  and  extend- 
ing from  the  ilium  to  the  costal  arch.  The  abdominal  cavity  was 
smooth  and  contained  almost  no  fluid.  The  descending  colon  lay 
upon  its  anterior  surface.  The  spleen  was  not  enlarged.  The  liver 
was  not  enlarged,  but  its  right  lobe  contained  one  yellow  nodule 
about  the  size  of  a  quarter-dollar.  The  stomach  and  intestines  were 
healthy.  The  microscopic  examination  showed  that  the  tumor  was 
carcinoma  of  the  kidney. 

The  immovability  of  the  tumor  and  the  position  of  the  colon 
rendered  a  diagnosis  of  retroperitoneal  grovd;h  easy.  The  fact  that 
a  specimen  of  the  urine  could  not  be  obtained  made  it  difficult  to 
tell  anything  of  the  condition  of  the  kidneys,  although  it  is  quite 
possible  that  the  urine  might  not  have  furnished  any  information. 
The  case  was  seen  only  for  the  last  three  days  of  life,  and  the  autopsy 
was  limited  and  hurried,  so  that  the  report  is  not  very  thorough, 
but  the  case  illustrates  very  well  the  relation  of  the  colon  to  tumors 
of  the  kidney. 

Retroperitoneal  lipomata  and  the  rare  retroperitoneal  congenital 
cysts  may  usually  be  distinguished  by  their  physical  characteristics, 
and  tapping  would  be  conclusive.  Various  rare,  solid,  non-malig- 
nant tumors  of  the  retroperitoneal  space  have  been  reported,  such  as 
myofibromata  and  osteoenchondromata.  The  distinction  between 
them  and  retroperitoneal  sarcomata  should  be  made  by  the  history 
and  course. 

Tubercular  enlargement  of  the  retroperitoneal  lymph  glands 
should  offer  no  difficulty  in  diagnosis.  For  a  more  detailed  con- 
sideration of  this  subject,  see  my  previous  paper. 

Mesenteric  cysts  present  a  fluctuating  tumor,  which  lies  at  first 
laterally,  but  which  enlarges  and  comes  to  occupy  the  middle  of 
the  abdomen,  points  loward  the  umbilicus,  is  freely  movable, 
especially  transversely,  and  rotates  upon  its  axis.  It  is  surrounded 
by  a  zone  of  tympany  and  has  a  zone  of  tympany  passing  over  it.^ 

1  Moynihan,  Annals  of  Surgery,  July,  1897. 
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Solid  tumors  originating  in  the  mesentery  are  very  movable,  and 
are  distinguishable  by  this  characteristic  from  the  retroperitoneal 
tumors  originating  at  the  base  of  the  mesentery  and  growing  up 
between  its  leaflets.  In  other  respects,  namely,  the  arrangement  of 
the  small  bowel  in  front  of  the  tumor  and  the  dulness  in  the  flanks 
simulating  abdominal  effusion,  the  two  tumors  are  very  similar. 

Aneurysm  of  the  abdominal  aorta  may  very  closely  simulate  a 
solid  retroperitoneal  growth.  When  the  physical  signs  character- 
istic of  aneurysm  are  well  marked,  such  a  mistake  could  hardly  be 
made,  but  when  the  aneurysmal  sac  has  reached  a  great  size  and 
has  been  so  nearly  filled  with  organized  clots  that  the  usual  thrill, 
bruit,  and  pulsation  are  much  lessened  or  entirely  gone,  such  an 
error  may  readily  occur. 

Parker  Syms  reports  a  case  of  aneurysm  of  the  aorta  that  so  closely 
simulated  a  solid  tumor  that  an  exploratory  operation  was  under- 
taken. 

In  the  case  reported  by  Phillipson  (No.  46),  a  retroperitoneal 
sarcoma  in  the  right  lumbar  region  showed  a  distinct  up-and-down 
pulsation. 

One  of  the  best  demonstrations  that  such  a  mistake  might  occur 
is  furnished  by  the  following  case  that  occurred  in  the  service  of 
Dr.  Musser  and  under  the  care  of  Dr.  A.  O.  J.  Kelly,  in  the  medical 
wards  of  the  University  Hospital  during  the  past  winter.  These 
gentlemen  will,  no  doubt,  publish  the  case  in  detail  in  the  future, 
I  will  merely  refer  to  the  points  in  the  history  of  the  physical  exam- 
ination, which  show  how  closely  a  large  aneurysm  of  the  abdominal 
aorta  may  simulate  a  solid  retroperitoneal  tumor.  I  am  much 
indebted  to  them  both  for  the  privilege  of  publishing  the  following 
summary  of  the  history  and  physical  signs: 

Case  VII. — White  man;  aged  sixty  years.  Pain  in  the  whole  of 
the  right  side  referred  to  the  spine  and  right  hip;  a  large  tumor  in  the 
centre  and  right  of  the  abdomen,  which  was  smooth  and  elastic;  the 
transverse  colon  overlaid  the  tumor,  and  the  stomach  was  pushed  out 
into  the  left.  At  this  stage  the  tumor  resembled  a  solid  retroperitoneal 
growth.  Later  expansUe  pulsation  and  bruit  developed.  Sudden 
death  by  hemorrhage  from  the  lungs.  Autopsy  showed  a  large  abdom- 
inal aneurysm,  eroding  the  spine  and  rupturing  through  the  dia- 
phragm into  the  lungs. 

The  patient  was  a  man  aged  sixty  years.  During  the  past  thirty 
years  he  had  had  occasional  attacks  of  pain  in  the  right  hip,  which  had 
grown  worse  within  the  past  two  years,  and  had  extended  over  the 
whole  of  the  right  side.  Two  months  previously  a  prominence  was 
noticed  in  the  epigastrium,  which  subsequently  began  to  enlarge. 
The  tumor  was  large  and  smooth  and  somewhat  elastic.  The  rela- 
tion of  the  tumor  to  the  liver,  colon,  and  stomach  is  shown  in  Fig.  4. 

When  the  colon  was  inflated  it  overlay  the  lower  portion  of  the 
tumor.    Inflation  showed  that  the  stomach  was  pushed  up  and  to  the 
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left.  The  growth  could  not  be  differentiated  from  the  liver  by 
palpation  or  ordinary  percussion,  but  auscultatory  percussion  ren- 
dered it  very  easy  to  demonstrate  the  lower  border  of  the  liver. 
Pulsation  was  occasionally  noticed  over  the  mass  in  front,  but  this 
was  not  expansile  in  character,  and  there  was  no  bruit  or  thrill. 
The  pulsation  was  considered  to  be  transmitted  from  the  aorta,  and 
at  this  period  of  observation  the  diagnosis  was  thought  to  lie  between 
pancreatic  cyst,  solid  tumor  of  the  retroperitoneal  space,  or  a  similar 
tumor  originating  in  the  kidneys.  Gradually  pulsation  spread  over 
the  whole  area  of  the  mass  and  was  very  marked  posteriorly  in  the 


Fig.  4. 


Tumor 


\        / 


Case  VII.— Aneurysm  of  the  abdominal  aorta.  The  colon  Is  pushed  forward  and  crosses  the 
anterior  and  lower  half  of  the  tumor.  The  stomach  is  pushed  forward  and  to  the  left.  Com- 
pare Fig.  1. 

right  flank,  and  a  bruit  developed  over  the  whole  tumor,  thus  form- 
ing a  very  characteristic  picture  of  aneurysm. 

The  man  died  suddenly,  and  the  autopsy  showed  a  large  aneurysm 
of  the  abdominal  aorta  that  had  ruptured  into  the  lung. 

The  case  is  mentioned  because  in  its  earlier  stages  the  growth 
resembled  a  solid  tumor  of  the  retroperitoneal  space  so  closely  that 
at  one  time  an  exploratory  operation  was  seriously  considered.  The 
fact  that  an  aneurysm  is  a  retroperitoneal  tumor  explains  the  'dis- 
placement of  the  colon  and  stomach  that  is  so  characteristic  of  any 
growth  originating  in  the  retroperitoneal  space. 
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Treatment.  The  only  hope  for  the  patient  lies  in  surgical  inter- 
ference and  removal  of  the  tumor.  Naturally,  the  earlier  in  the 
course  of  the  affection  that  this  is  done  the  better  the  prognosis. 
Consequently,  the  responsibility  of  making  as  early  a  diagnosis  as 
possible  lies  with  the  medical  man,  and  hence  the  importance  of 
including  retroperitoneal  sarcoma  in  the  list  of  possibilities  when  a 
case  is  under  examination  that  shows  indefinite  abdominal  symp- 
toms with  loss  of  weight.  It  is  probable  that  physical  examination 
in  deep  narcosis  after  thorough  emptying  of  the  bowel  might  often 
reveal  a  retroperitoneal  tumor  at  a  much  earlier  stage  than  such 
tumors  are  generally  discovered. 

It  is  not  my  intention  to  enter  into  a  discussion  of  the  surgery  of 
retroperitoneal  sarcoma.  It  is  sufficient  to  say,  that  the  only  hope 
of  recovery  lies  in  the  earliest  possible  diagnosis  and  removal  of  the 
tumor. 

In  the  96  cases  here  reported  operation  was  undertaken  29  times, 
with  18  deaths  and  11  recoveries. 

The  survival  of  the  patient  for  two  months  after  operation  has 
been  arbitrarily  considered  a  recovery. 

Conclusions.  Freqiiency.  Sarcoma  of  the  retroperitoneal  space 
is  not  so  very  uncommon.  In  the  past  few  years  it  has  become 
recognized  that  the  development  of  such  tumors  has  a  definite 
symptom-complex,  and  more  reference  is  being  made  to  the  condi- 
tion in  current  medical  Uterature,  with  a  relatively  larger  number 
of  reports  of  cases. 

Etiology.  The  condition  is  more  frequent  in  the  first,  fourth, 
fifth,  and  sixth  decades;  53  per  cent,  occurred  in  the  interval  from 
the  thirtieth  to  the  sixtieth  years. 

Sex  is  not  a  predisposing  cause.  In  90  cases  there  were  44  males 
and  46  females. 

In  4  cases  there  seemed  to  be  a  direct  relation  between  an  abdom- 
inal injury  and  the  development  of  the  tumor. 

In  1  case  the  tumor  grew  from  the  wall  of  a  retroperitoneal  abscess. 

Course.  The  development  of  the  tumor  is  very  quick.  The 
average  interval  from  the  time  the  growth  was  first  detected  to 
operation  or  death  in  58  cases  was  eight  and  a  half  months. 

Position  and  Morbid  Anatomy.  The  most  common  point  of  origin 
of  these  tumors  is  in  the  lumbar  region  (30  cases,  or  32  per  cent.), 
and  the  right  side  is  oftenest  affected.  The  next  most  frequent  point 
of  origin  is  the  centre  of  the  retroperitoneal  space  (19  cases,  or  20  per 
cent.).  Next  comes  the  iliac  region  (17  cases,  or  18  per  cent.).  In 
6  cases  the  tumor  grew  in  the  pelvis,  and  in  4  cases  it  originated  in 
the  upper  central  region  above  the  level  of  the  umbilicus.  The 
tumor  was  lateral  in  a  majority  of  cases  (56,  or  60  per  cent.),  and 
two-thirds  of  the  lateral  tumors  were  upon  the  right  side.  The 
tumor  is  almost  always  single.  It  is  usually  lobulated  and  encapsu- 
lated, and  is  hard  and  firm  in  the  earlier  stages,  but  is  very  prone 
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to  degeneration.  The  degenerative  process  is  oftenest  hemorrhagic 
in  character,  but  may  be  puriform  or  myxomatous.  In  a  third  of 
the  cases  degeneration  progressed  to  such  a  degree  that  the  growth 
assumed  a  cystic  character. 

Metastasis  occurred  in  one-third  of  the  cases.  The  secondary 
growths  are  most  often  found  in  the  Hver  and  lungs.  In  many  of  the 
cases  the  new-growth  involves  the  intestines,  and  in  5  cases  a  cystic 
tumor  ruptured  into  the  gastrointestinal  tract  or  the  peritoneal  cavity. 

Symptomatology  and  Diagnosis.  Emphasis  must  be  placed  upon 
the  fact  that  the  symptoms  and  signs  vary  so  greatly  in  accordance 
with  the  position  of  the  tumor  that  a  very  comprehensive  classifica- 
tion cannot  be  made.  The  signs  most  characteristic  of  sarcoma  of 
the  retroperitoneal  space  may  be  stated  as  follows: 

The  earliest  manifestation  is  the  presence  of  a  hard  or  elastic 
nodular  tumor  usually  quite  immovable,  growing  deep  in  the  abdom- 
inal cavity  and  giving  rise  to  rather  indefinite  digestive  disturbances. 
If  the  mass  is  placed  so  as  to  interfere  with  the  important  structures 
of  the  abdomen  or  retroperitoneal  space,  there  may  be  characteristic 
pressure  symptoms,  such  as  pain  and  oedema  in  the  legs  or  genitalia, 
or  obstruction  of  the  urethra  or  the  large  or  small  bowel.  As  the 
tumor  enlarges,  the  symptoms  of  interference  with  the  abdominal 
viscera  are  aggravated,  and  there  may  be  constipation,  sometimes 
amounting  to  intestinal  obstruction,  difficult  micturition,  violent 
vomiting,  or  signs  of  perforation  of  the  bladder,  stomach,  or  bowel. 

The  point  of  most  value  in  the  physical  diagnosis  is  the  relation  of 
the  colon  and  intestines  to  central  and  lateral  growths,  and  the  rela- 
tion of  the  stomach  to  upper  central  tumors.  The  determination  of 
the  position  of  the  stomach  or  the  colon  in  most  cases  should  decide 
whether  or  not  the  tumor  is  retroperitoneal.  When  this  has  been 
done,  the  diagnosis  is  narrowed  to  tumors  of  the  kidney,  adrenals, 
accessory  adrenals,  remnants  of  the  Wolfiian  ducts,  tumors  of  the 
pancreas,  cysts  of  the  pancreas,  aneurysms,  and  solid  retroperitoneal 
tumors  in  the  restricted  use  of  the  term. 

Perhaps  the  only  sign  that  is  at  all  characteristic  of  retroperitoneal 
sarcoma,  and  that  can  be  used  in  distinguishing  between  sarcomata 
and  other  solid  tumors  of  the  retroperitoneal  space,  is  the  tendency 
of  retroperitoneal  sarcomata  to  degenerate  early  in  their  course. 
When  a  tumor  that  is  evidently  retroperitoneal  and  that  was  at 
first  hard  and  nodular  rapidly  softens  and  shows  spots  of  fluctuation, 
the  evidence  is  strongly  in  favor  of  its  being  a  sarcoma  springing 
from  the  retroperitoneal  glands  or  connective  tissue. 

An  exploratory  incision  is  the  only  certain  means  of  determining 
the  origin  of  solid  malignant  tumors  of  the  retroperitoneal  space, 
and  surgical  interference  offers  the  only  hope  of  prolonging  the 
patient's  life. 

The  prognosis  of  the  condition  is  distinctly,  unfavorable.  The 
chief  danger  lies  in  the  insidious  development  and  lack  of  character- 
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istic  signs  and  symptoms  in  the  early  stages  of  the  growth  of  the 
tumor.  An  early  diagnosis  is  imperative,  if  any  benefit  is  to  be 
derived  from  surgical  interference.  It  is  important,  therefore,  to 
recognize  that  such  tumors  are  not  excessively  rare  and  that  their 
development  presents  a  somewhat  obscure  but  still  characteristic 
symptom-complex.  Hence  it  is  important  to  include  retroperitoneal 
sarcoma  in  the  list  of  possibilities  in  the  examination  of  cases  with 
indefinite  disturbance  of  digestion  and  loss  of  weight,  especially  if 
there  are  signs  of  pressure  upon  any  of  the  structures  included  in 
the  retroperitoneal  space. 
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TRAUMATIC   INTESTINAL   RUPTURE,   WITH   SPECIAL 
REFERENCE  TO  INDIRECT  APPLIED  FORCE.^ 

By  Emanuel  J.  Senn,  M.D., 
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This  subject  merits  much  more  conscientious  consideration  than 
is  usually  given  to  it  by  surgical  authors.  I  have  reference  to  internal 
injuries  with  no  manifest  external  lesions.  The  degree  of  injury  is 
no  criterion  whatever  as  to  the  future  aspect  of  the  case.  Frequently 
a  slight  abdominal  contusion  is  followed  by  great  damage  to  the 
underlying  viscera;  while,   conversely,   a  crushing  injury  to  the 

1  Read  before  the  Chicago  Medical  Society,  January  6,  1904. 
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abdominal  parietes,  severe  enough  to  cause  fracture  of  neighboring 
bony  structures,  will  not  have  interfered  with  the  integrity  of  the 
abdominal  organs.  I  wish  to  lay  stress  on  the  importance  of  the 
absolute  necessity  of  examining  carefully  all  patients  suffering  from 
abdominal  contusions,  and  of  cautious  observation  for  a  requisite 
period  after  the  time  of  injury  to  preclude  the  possibility  of  having 
made  a  diagnosis  of  simple  abdominal  contusion.  Then,  having 
assured  the  patient  and  his  friends  of  a  quick  recovery,  only  to  hear 
later  that  the  patient  became  suddenly  very  ill,  and  in  all  probability 
died  from  a  perforative  peritonitis. 

Relatively  speaking,  how  often  we  hear  of  a  fracture  of  the  skull 
or  severe  injury  to  the  cranial  contents  having  been  diagnosticated 
by  the  first  surgeon  in  charge  as  a  simple  scalp  contu  sion. 

Frequency  of  Segment  of  Intestine  Involved.  These  in- 
juries are  found  most  often  in  men  and  young  adults,  by  reason  of 
their  greater  exposure  to  injury.  In  a  study  of  the  statistics  of  the 
relative  frequency  of  rupture  of  the  different  portions  of  the  intes- 
tinal tract,  no  mention  is  made  in  many  instances  of  the  exact 
anatomical  location  of  the  lesion. 

Jalaguier  claims  that  in  all  contusions  of  the  abdominal  wall,  in 
which  the  viscera  are  injured,  the  digestive  tube  is  involved  in  one- 
eleventh  of  the  cases.  These  statistics  are  based  upon  those  of 
Thomas  Morton,  234,  and  those  of  Coull  Mackenzie,  111,  making 
a  total  of  345,  of  which  31  concerned  the  gastrointestinal  tract. 
Chavasse  found  the  ileum  and  jejunum  injured  106  times,  large 
intestine  19,  duodenum  7,  small  and  large  intestine  together  7,  and 
the  rectum  1.  Curtis,  in  113  cases,  found  the  large  intestine  injured 
only  4  times.  Bryant,  in  a  series  of  cases,  gives  the  duodenum  2, 
jejunum  7,  and  the  ileum  10.  Croft,  in  10  cases,  collected  between 
1873  and  1890,  states  there  were  7  of  the  ileum  and  3  of  the  jejunum. 
Maylard  recorded  10  cases,  of  which  6  were  injuries  of  the  ileum 
and  4  of  the  jejunum.  Poland  discovered  5  cases  of  rupture  of  the 
large  bowel  out  of  64  injuries  to  some  portion  of  the  intestinal  tract. 
In  40  cases  of  rupture  of  the  small  intestine,  only  4  occurred  in  the 
duodenum.  It  will  be  seen  that  while  the  duodenum  is  firmly  fixed 
in  its  position,  it  is,  comparatively  speaking,  rarely  injured.  It  is 
protected  by  its  thick  walls  and  also  by  its  deep  position. 

As  we  proceed  in  a  downward  direction  to  the  ileocaecal  valve, 
traumatic  rupture  becomes  correspondingly  more  frequent.  This 
condition  is  explained  by  the  greater  exposure,  especially  of  the 
ileum ;  the  mobility  of  the  intestinal  coils,  and  by  the  gradual  attenua- 
tion of  the  tunics  of  the  small  intestine.  The  large  bowel  is  pro- 
tected in  the  loin  and  hypochondriac  region.  Its  contents,  which 
are  usually  of  a  semisolid  or  solid  consistency,  militate  against 
injury;  while  we  know  that  the  fluid  contents  in  the  small  intestine 
play  an  important  role  in  rupture. 

The  stomach  is  rarely  injured,  on  account  of  its  protected  position. 
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Coull  Mackenzie,  in  111  cases,  found  the  stomach  injured  only  once, 
and  then  there  was  an  accompanying  injury  of  the  spleen,  showing 
that  great  force  had  been  exercised. 

Mechanism  of  Injury.  Speaking  in  a  general  sense,  blows 
directed  above  the  level  of  the  umbilicus  are  unlikely  to  cause  intes- 
tinal injuries.  There  are  certain  injuries  which  should  invite  sus- 
picion of  rupture.  Thomas  Bryant  has  well  said:  "When  an  indi- 
vidual has  been  run  over,  the  wheel  passing  over  the  abdomen  or 
back,  had  a  kick  from  a  horse,  a  fall  from  a  height  or  a  crush  between 
two  obtuse  bodies,  there  is  a  great  probability  of  injury  to  some 
solid  viscus  or  laceration  of  the  intestine."  The  usual  nature  of 
injuries  which  produce  rupture  is  shown  by  the  149  cases  of  gastro- 
intestinal involvement  collected  by  Chavasse:  36  were  due  to  kick 
of  a  horse;  13  were  due  to  kick  of  man,  blows  by  clubs,  etc.;  23 
were  due  to  crushing  of  wagon  wheels.  It  is  obvious  that  we  must 
first  consider  the  force  applied  in  consideration  of  the  mechanism 
of  the  injury.  We  may  classify  such  force  into  first,  direct;  second, 
indirect. 

By  direct  force  I  mean  that  the  vulnerating  body  has  been  applied 
in  the  nearest  line  to  the  exposed  intestines — that  is,  against  the  ab- 
dominal parietes.  By  indirect  force,  I  wish  to  call  attention  to  an 
impulse  conveyed  to  the  intestines  by  an  impact  directed  upon  the 
buttocks  or  the  lumbar  region.  Again,  we  can  classify  such  injuries 
in  regard  to  the  nature  of  the  applied  force  into  (1)  percussion  and 
(2)  compression.  Strictly  speaking,  the  great  majority  of  cases  of 
traumatic  rupture  of  the  intestine  are  due  to  compression,  although 
there  is  only  one  vulnerating  body.  A  blow  is  administered  upon 
the  abdominal  wall;  but  the  rupture  is  due  to  the  compression 
between  two  solid  bodies;  that  is,  the  vulnerating  force  and  the 
vertebral  column  behind  or  the  bony  pelvis.  This  is  substantiated 
by  Makin's  observation,  that  intestinal  ruptures  are  found  most 
often  in  that  portion  of  the  intestine  which  is  low  in  the  pelvis. 
There  are  undoubtedly  ruptures  produced  in  the  true  sense  of  per- 
cussion— ^that  is,  the  impulse  of  the  blow  might  cause  violent  momen- 
tary vibrations  in  a  coil  of  intestine  overdistended  with  fluid  con- 
tents, and  thus  cause  a  rupture.  This  supposition  is  supported  by 
the  fact  that  in  the  great  majority  of  cases  the  rent  in  the  bowel  is 
at  the  convex  surface,  diametrically  opposite  the  mesenteric  border. 
All  cases  of  rupture  produced  by  indirect  force  would  be  effected  in 
this  manner. 

In  a  careful  search  of  the  literature,  I  have  found  only  2  well- 
authenticated  cases  of  rupture  produced  in  this  manner,  both  of 
which  were  published  in  1902. 

Dr.  J.  F.  Bottomly  reports  a  case  where  the  patient  was  struck 
in-  the  back  below  the  left  shoulder-blade  by  an  approaching  wagon. 
Operation  showed  a  perforation  of  the  first  portion  of  the  jejunum. 
Westbrook  describes  a  case  where  a  wagon-pole  struck  a  man  in 
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the  lumbar  region.  Autopsy  revealed  a  rupture  at  the  junction  of 
the  duodenum  and  jejunum  large  enough  to  admit  two  fingers. 

I  wish  to  report  the  following  case  as  illustrative  of  an  iujnry  to 
the  intestine,  which  was  produced  in  a  unique  way,  and  shows  the 
possibility  of  a  force  of  small  degree  directed  upon  the  buttocks, 
capable  of  producing  intra-abdominal  laceration. 

Mrs.  J.  F.  O.,  aged  twenty-six  years,  married;  previous  health 
good;  on  July  17th, at  6  p.m., while  hurrying  into  her  house  to  escape 
a  thunder-storm,  sUpped  and  fell,  striking  the  ground  upon  the  right 
buttock.  She  had  just  partaken  of  a  hearty  supper.  No  immediate 
alarming  symptoms  were  noticed,  and  the  patient  retired  as  usual. 
At  midnight  she  awoke  \\ath  severe  abdominal  pains;  vomited  once. 
The  following  day  she  was  seen  by  her  physician.  Dr.  G.  F.  Berger, 
who  prescribed  opiates  and  turpentine  stupes.  The  pains  increased 
and  the  patient  rapidly  grew  worse.  I  was  called  in  consultation  on 
the  morning  of  the  19th.  The  appearance  of  the  patient  was  critical. 
She  had  an  anxious  expression,  and  complained  bitterly  of  abdom- 
inal pains.  Temperature,  104.3°  F.  (rectal);  pulse,  140.  Manual 
palpation  revealed  diffuse  abdominal  tenderness.  There  was 
marked  tympany,  most  noticeable  over  a  limited  area  in  the  region 
of  the  appendix.  Without  the  history  of  the  injury  a  diagnosis  of 
appendicitis  would  have  been  the  most  probable.  A  provisional 
diagnosis  of  perforative  peritonitis  was  made,  and  the  patient 
advised  to  undergo  immediate  operation.  She  was  transferred  to 
the  (Jerman  Hospital.  Stimulation  vnth  strychnine  and  salt  solution 
enemata. 

Operation.  Anaesthetic,  ether,  by  the  open  method.  Median 
incision,  four  inches  long,  below  the  umbilicus.  Upon  opening  the 
peritoneal  cavity  there  was  an  escape  of  cloudy  fluid,  but  no  gas. 
Spider-web  adhesions  of  the  great  omentum,  which  were  separated, 
followed  by  a  gush  of  fluid  heavily  loaded  with  fibrinous  flakes. 
Small  intestine  was  greatly  distended  and  of  a  bluish-black  color, 
and  covered  with  a  fibrinous  exudate.  No  collapsed  bowel  seen. 
The  intestine  was  now  grasped  at  a  fixed  point  by  an  assistant,  and 
a  search  for  the  perforation  made.  After  a  long  exploration  a  sudden 
escape  of  gas  was  noticed  deep  down  in  the  pelvis.  Further  exam- 
ination revealed  feces  in  the  peritoneal  cavity,  and  a  small  perfora- 
tion, about  the  size  of  the  little  finger-nail,  was  disco\'ered  on  the 
convex  surface  of  what  appeared  to  be  the  lower  portion  of  the 
jejunum.  The  patient  was  now  nearly  pulseless,  and  she  was  given 
a  subcutaneous  injection  of  salt  solution.  The  abdominal  cavity 
was  next  thoroughly  cleansed  by  dry  sponging,  and  the  perforation 
in  the  intestine  sutured  into  the  abdominal  wound.  The  lower  angle 
of  the  incision  was  left  open,  and  four  large  gauze  drains  were  placed 
into  the  abdominal  cavity,  two  in  the  direction  of  the  pelvis,  and  two 
well  up  toward  the  diaphragm.  This  drainage  was  supplemented  by 
a  tubular^drain.     The  patient  was  returned  to  her  room  in  a  very 
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weak  condition.  She  was  stimulated  with  strychnine,  camphorated 
oil,  and  salt  enemata;  each  administered  every  three  hours,  but 
given  at  such  intervals  that  the  patient  had  one  of  these  stimulants 
every  hour.  The  patient  rallied,  and  on  the  second  day  was  in  a 
fair  condition.  She  recovered  entirely  from  the  operation,  but  the 
fistula  persisted,  and  the  adjacent  surface  was  aroused  into  a  severe 
dermatitis  due  to  the  digestive  action  of  intestinal  fluids.  I  saw  her 
one  week  after  the  operation,  and  she  was  in  good  condition.  I 
did  not  see  her  again  until  October  3,  1903,^she  in  the  mean  time 
having  been  treated  by  Dr.  Berger.  I  found  her  very  much  ema- 
ciated, literally  having  starved  to  death.  She  had  been  nourished 
for  eleven  weeks  per  rectum.  Food  taken  by  the  mouth  greatly 
increased  the  discharge,  and  appeared  undigested  at  the  opening. 
The  fistula  was  still  patent,  in  spite  of  the  repeated  cauterization 
with  the  Paquelin  cautery.  During  the  last  two  days  she  had  two 
sinking  spells.  I  advised  immediate  operation  as  the  only  means 
of  saving  her  life;  although  the  wound  was  unfavorable  for  opera- 
tion, on  account  of  the  dermatitis. 

A  second  operation  was  performed  October  4,  1903.  Two  cur- 
vilinear incisions  around  the  fistula  were  made;  then  a  layer  of 
gauze  with  an  opening  in  the  centre  was  sutured  to  the  wound 
margins.  The  opening  in  the  gauze  exposed  the  field  of  operation 
and  the  layer  of  gauze  protected  the  wound  from  the  surrounding 
infected  skin.  The  loop  of  intestine  was  dissected  loose  from  the 
abdominal  wall.  The  general  peritoneal  cavity  was  next  packed  off 
with  compresses.  The  margins  of  the  fistula  were  trimmed  and 
closed  by  transverse  suturing  with  two  rows  of  continuous  sutures. 
The  first  row  was  passed  through  all  the  intestinal  coats,  the  second 
being  Lembert  sutures.  The  line  of  suture  was  covered  with  an 
omental  graft,  and  the  repaired  intestine  dropped  into  the  abdom- 
inal cavity.  The  external  wound  was  closed  without  drainage.  The 
patient  bore  the  operation  well.  The  following  day  she  was  given 
peptonoids,  two  ounces  every  four  hours  per  rectum.  October  6th, 
peptonoids  were  given  by  mouth,  and  then,  October  9th,  white  of 
an  egg;  October  10th,  milk;  October  11th,  oatmeal;  October  12th, 
soft-boiled  eggs  and  bread;  October  14th,  steak.  Her  recovery  was 
perfect,  and  she  left  the  hospital  October  23,  1903.  I  heard  from 
her  November  19th.  She  had  gained  twenty-five  pounds,  weighing 
more  than  ever  before  in  her  life. 

Remarks.  The  history  of  the  cause  of  the  injury  was  reliable, 
and  that  the  fall  was  not  severe  I  can  vouch  for,  as  she  complained 
of  no  soreness  in  the  region  of  the  buttock,  nor  was  there  any  bruise 
visible.  I  did  the  enterostomy  for  two  reasons,  and  believe  it  was 
the  means  of  saving  the  patient's  life.  First,  on  account  of  the  col- 
lapsed state  of  the  patient,  requiring  rapidity  of  execution,  and, 
second,  because  of  the  paralytic  state  of  the  intestine,  overdistended 
with  gas,  allowing  its  evacuation  as  the  bowel  regained  its  tone. 


senn:  traumatic  intestinal  rupture.  971 

The  state  of  the  abdominal  muscles  at  the  time  of  injury  plays  an 
important  role  in  intestinal  injuries.  A  blow  delivered  upon  a  rigid 
abdomen  loses  considerable  of  its  force;  while  an  impact  directed 
against  the  same  structure  in  a  relaxed  state  is  transmitted  directly  to 
the  underlying  intestinal  coils,  and  enhances  the  liability  of  a  rupture. 
This  assertion  has  been  demonstrated  beyond  a  doubt  by  the  beau- 
tiful experiments  of  Eichel. 

He  first  made  a  series  of  experiments  upon  dogs  profoundly 
etherized.  The  animals  were  placed  upon  the  back,  the  extremities 
being  tied  and  extended.  A  forcible  blow  was  struck  upon  the 
abdomen  with  a  heavy  club.  The  experiments  were  all  negative, 
laparotomy  showing  the  intestines  intact  and  only  slight  extravasa- 
tion in  the  tissues  of  the  abdominal  wall.  The  same  experiments 
were  performed  on  dogs  which  had  been  overfed  for  two  days  in 
advance,  but  the  results  were  also  negative.  In  another  series  of 
experiments  the  hind-legs  were  loosened  before  the  stroke.  In  the 
first  experiment  the  blow  was  delivered  too  high,  producing  a  rup- 
ture of  the  liver.  The  stomach  wall  was  also  the  seat  of  suggillation. 
In  other  experiments  a  hammer  was  used  instead  of  a  stick  to  produce 
the  trauma,  and  rupture  of  the  intestine  was  almost  invariably  pro- 
duced. Experiments  were  also  made  by  striking  the  lumbar  region, 
the  intestines  having  previously  been  insuflflated  with  air  through 
the  rectum,  but  no  rupture  of  the  intestines  was  produced.  Chauveau 
maintains  that  the  reverse  is  the  rule.  He  claims  that  contraction 
of  the  abdominal  muscles  diminishes  the  abdominal  cavity,  and 
also  immobilizes  the  intestinal  coils,  and  thus  favors  rupture.  This 
argument,  however,  should  bear  no  weight,  as  it  stands  simply  as  a 
personal  conviction,  or  rather  an  hypothesis,  while  Eichel's  opinion 
rests  upon  the  firm  basis  of  experimental  research.  Other  condi- 
tions may  predispose  to  injury,  such  as  adhesions,  alteration  of 
intestinal  walls,  old  reducible  hernia,  in  which  the  intestinal  walls 
have  been  weakened  by  pressure.  There  has  been  much  discussion 
as  regards  gaseous  distention  facilitating  rupture.  Longuet,  in  1875, 
claimed  that  the  elasticity  of  the  gas  was  unfavorable  to  rupture, 
while  liquid  distention  favored  it.  This  theory  was  accepted  by 
Mugnier.  The  hydrostatic  pressure  of  intestinal  fluids  is  evidently 
the  cause  of  rupture  in  those  cases  produced  by  indirect  force. 
That  gaseous  distention  would  act  as  an  elastic  cushion  seems 
plausible. 

Pathology.  From  a  pathological  standpoint,  we  can  di\ade 
these  injuries  into  (1)  contusions;  (2)  rupture:  incomplete,  complete. 

Contusions  may  be  of  all  degrees,  either  a  simple  interstitial 
ecchymosis  or  a  submucous  infiltration;  or  else  there  may  be  an 
infiltration  through  the  entire  thickness  of  the  intestinal  coats.  The 
contused  surface  is  more  or  less  rounded  or  oval,  and  the  long 
diameter  is  usually  in  the  long  axis  of  the  bowel.  The  color  of  the 
ecchymotic  area  depends  upon  the  amount  of  infiltration,  and  is 
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usually  white  or  yellow.  The  surface  is  denuded  and  covered  by 
an  exudate.  Sometimes  different  areas  of  contusion  are  found  in 
the  same  intestinal  loop,  or  in  different  loops  in  the  same  region. 
Contusion  probably  is  .often  produced  and  causes  no  untoward 
symptoms.  However,  there  are  cases  on  record  where,  after  an 
injury,  the  patient  progressed  well  for  days  or  even  weeks,  when 
there  arose  suddenly  symptoms  of  a  perforative  peritonitis,  and  the 
autopsy  revealed  a  perforation.  At  the  time  of  the  accident  there 
was  a  contusion  produced,  which  in  time  became  the  seat  of  an  infec- 
tion; or  else,  by  reason  of  an  interfered-with  circulation,  a  necrosis 
resulted,  which  compromised  the  integrity  of  the  intestine.  Thomas 
Bryant  reports  2  cases  of  delayed  rupture.  One  progressed  favorably 
after  the  accident  until  the  nineteenth  day,  when  the  patient  died. 
Necropsy  showed  perforation  of  the  duodenum,  and  an  ulcer  on 
the  posterior  wall  of  the  stomach.  In  the  other  case  there  was 
a  perforation  on  the  fifth  day.  Autopsy  demonstrated  a  perfor- 
ation of  the  ileum  four  inches  above  the  caecum.  Incomplete  rup- 
tures, when  one  or  two  of  the  tunics  are  torn,  in  all  probability  are 
frequent;  however,  as  far  as  pathological  investigation  can  be  pur- 
sued, they  are  supposed  to  be  rare.  In  a  case  observed  by  Jobert, 
in  1825,  ecchymotic  spots  were  found  in  the  small  intestine,  and  a 
rupture  of  the  longitudinal  fibres  of  the  colon  discovered.  Poland 
reports  2  cases  of  such  ruptures  in  the  stomach;  in  1  the  mucous 
coat  was  torn,  and  in  the  other  the  peritoneal  coat. 

Complete  ruptures,  when  all  the  tunics  are  ruptured,  are  more 
often  brought  to  view  on  the  operating  table  and  in  the  post-mortem 
room.  Chavasse,  in  149  cases,  found  this  condition  14  times;  duo- 
denum, 1;  junction  of  duodenum  and  jejunum,  3;  jejunum  and 
ileum,  10. 

Complete  ruptures  are  usually  single,  but  may  be  multiple,  espe- 
cially following  the  kick  of  a  horse.  Moty  claims  that  there  are  often 
two  perforations  corresponding  to  the  two  lateral  extremities  of  the 
horseshoe.  It  is  a  marvellous  fact  that  a  contusion  of  sufficient  inten- 
sity to  cause  a  complete  rupture  does  not  often  injure  other  viscera; 
for  CouU  Mackenzie,  in  111  cases,  only  found  2  with  accompanying 
injury  to  the  spleen  and  liver.  The  rent  in  the  intestine  always 
occupies  the  point  diametrically  opposite  the  point  of  the  mesenteric 
insertion.  It  is  sometimes  a  clean-cut  wound,  and  sometimes  the 
border  is  ragged  and  irregular.  Leakage  after  rupture  is  hindered 
and  even  entirely  prevented  through  two  factors.  We  must  remem- 
ber there  is  no  abdominal  cavity  in  reality,  the  whole  of  the  visceral 
contents  being  so  closely  and  equably  brought  into  contact  by  the 
pressure  of  the  abdominal  muscles  and  the  diaphragm  that  consid- 
erable force  is  required  of  the  intestinal  contents  to  overcome  this. 
The  influence  of  the  pressure  of  the  abdominal  muscles  upon  the  intes- 
tinal contents  is  well  known  clinically;  because  if  an  injured  coil 
of  intestine  protrudes  from  the  abdomen  devoid  of  the  intra-abdom- 
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inal  influence,  extravasation  takes  place  much  more  readily.  The 
intrinsic  contractility  of  the  intestinal  tunics  is  another  inhibitory 
agent  against  extravasation.  Travers  long  ago  pointed  out  that  in 
a  puncture  of  the  gut,  or  even  an  incision  two  or  three  lines  in  length, 
an  eversion  or  prolapsus  of  the  mucous  membrane  takes  place,  and 
hermetically  seals  the  opening.  If  the  aperture  is  more  than  four 
lines  in  extent  the  protuberant  mucous  membrane  is  incapable  of 
protecting  the  perforation.  The  protrusion  of  mucous  membrane 
is  due  to  the  retraction  of  the  longitudinal  fibres.  There  is  also 
contraction  of  the  circular  muscular  fibres  around  the  protruded 
mucous  membrane,  according  to  Jobert;  thus,  temporarily  at  least, 
preventing  extravasation.  Even  in  extensive  complete  rupture  there 
is  Uttle  likelihood  of  visible  fecal  extravasation,  for  Makins,  in  an 
exhaustive  report  of  20  cases,  in  St.  Thomas'  Hospital,  London, 
found  no  appreciable  escape  of  fecal  matter. 

Symptoms.  As  this  pathological  condition  is  usually  the  conse- 
quence of  a  severe  trauma  in  the  neighborhood  of  the  sympathetic 
centres,  we  usually  find  the  classical  symptoms  of  shock.  The  more 
serious  symptoms  soon  pass  away,  unless  there  is  injury  of  the 
abdominal  viscera  or  internal  hemorrhage,  which  is  denoted  by 
long-continued  shock.  If  there  is  intestinal  rupture,  with  fecal 
extravasation,  the  symptoms  of  shock  merge  into  those  of  a  general 
perforative  peritonitis.  It  is  diflBcult  to  tell  where  shock  ends  and 
peritonitis  begins.  In  an  injury  produced  by  a  sharp  blow,  the 
resulting  shock  appears  more  marked  than  that  which  follows  a 
severe  compression  of  the  abdomen.  In  cases  of  contusion  or  incom- 
plete rupture  of  the  intestine,  after  the  symptoms  of  shock  have  sub- 
sided, there  is  some  temperature  on  account  of  local  peritonitis,  but 
not  much  variation  in  the  pulse.  Constipation  or  diarrhoea  may 
be  present  and  possible  blood-stained  stools.  There  is  slight  pain  and 
abdominal  tenderness  upon  pressure.  Such  cases,  as  a  rule,  follow 
a  favorable  course,  but  may  terminate  disastrously  by  reason  of 
secondary  perforation  internally,  or  favorably  by  rupture  externally, 
causing  a  fecal  fistula.  In  those  cases  where  the  contusion  is  fol- 
lowed by  immediate  extravasation  of  the  intestinal  contents  into 
the  general  peritoneal  cavity,  an  entirely  different  picture  confronts 
the  surgeon.  There  is  immediate  excruciating  localized  pain.  The 
face  is  pale,  the  pupils  dilated,  respiration  superficial,  the  pulse  small, 
and  the  temperature  subnormal.  This  complexus  of  symptoms  is 
soon  followed  by  vomiting.  The  abdominal  muscles  are  at  first 
fixed  and  contracted,  which  is  gradually  followed  by  a  ballooned 
abdomen ;  while  respiration  becomes  of  a  costal  nature.  The  symp- 
toms now  progress  rapidly  from  bad  to  worse;  shallow  costal  respira- 
tion gradually  merges  into  dyspncEa;  the  anxiety  of  the  patient 
becomes  intense;  the  eyes  are  sunken ;  the  pulse  thready;  the  extremi- 
ties cold  and  cyanosed,  and  the  patient  dies  in  collapse.  These 
symptoms  are  the  usual  outcome  in  cases  of  complete  rupture.  How- 
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ever,  the  gravity  depends  upon  the  condition  of  the  intestine,  whether 
empty  or  distended,  and  also  upon  the  virulence  of  the  infective 
bacteria.  Violent  visceral  injuries  may  cause  no  immediate  symp- 
toms. Michaux,  out  of  100  cases  of  grave  contusions,  had  10  cases 
where  patients  followed  their  vocations  long  after  injury,  in  some 
of  which  there  was  complete  laceration.  Rioblanc  reports  2  similar 
cases.  Poland  mentions  a  case  of  a  child,  aged  thirteen  years, 
struck  upon  the  abdomen,  who  walked  a  mile  after  the  injury,  and 
died  thirteen  hours  later.  There  was  a  complete  rupture  of  the 
duodenum.  Holland  mentions  a  girl,  aged  eleven  years,  who  fell 
down  a  flight  of  stairs.  She  vomited  and  then  had  no  symptoms  for 
twenty-four  hours,  when  she  died.  Autopsy  showed  rupture  of  one- 
half  of  the  jejunum.  Chavasse  speaks  of  an  injury  by  kick  of  a 
horse  at  3  a.m.  Patient  had  severe  pain  and  then  felt  well  until  the 
following  night,  when  he  vomited  and  died  in  collapse.  Post- 
mortem revealed  a  complete  rupture  of  the  jejunum. 

I  wish  to  call  attention  to  retroperitoneal  emphysema  as  an  indica- 
tion which  signifies  injury  to  the  duodenum  or  the  colon.  The  loss 
of  liver  dulness  is  an  orthodox  symptom  in  many  text-books  on  sur- 
gery. This  diagnostic  resource  is  by  no  means  infallible,  especially 
if  the  laceration  is  limited.  While  fecal  matter  is  less  prone  to  escape 
than  gas,  the  latter  may  escape  in  very  small  quantities.  Again,  we 
should  remember  that  these  injuries  usually  lie  toward  the  pelvis 
and  the  upper  quadrant  of  the  abdomen  may  be  isolated  by  omental 
adhesions.  It  is  obvious  that  where  a  great  quantity  of  gas  was 
liberated  in  the  general  peritoneal  cavity,  the  liver  would  fall  away 
from  the  abdominal  wall,  so  that  a  resonant  note  would  be  heard 
but  not  always,  as  a  highly  distended  bowel  may  encroach  upon  the 
liver  dulness. 

Vomiting  is  considered  of  great  diagnostic  importance  by  many. 
Trendelenburg  and  Berndt  consider  it  almost  a  positive  sign  of 
rupture.  Berndt  claims  that  in  contusion  of  the  abdominal  wall 
without  rupture,  there  may  be  slight  vomiting,  it  being  entirely  a 
reflex  process,  but  in  complete  rupture  peristalsis  forces  the  intestinal 
contents  into  the  opening,  and  thus  irritation  of  the  cut  end  of  the 
nerves  causes  vomiting.  While  continued  interrupted  vomiting  is 
by  no  means  absolute  evidence  of  rupture,  great  weight  should  be 
placed  on  its  presence  in  connection  with  other  corroborative  symp- 
toms. The  abdominal  rigidity  soon  after  injury  is  ominous.  Hart- 
mann,  in  37  cases,  found  rigidity  17  times.  He  treated  such  patients 
by  laparotomy,  and  found  visceral  injury  in  each.  In  the  20  other 
contusions  there  was  no  rigidity;  the  patients  were  treated  expec- 
tantly, and  all  recovered.  Kirstein  also  dwells  upon  the  importance 
of  this  symptom. 

Prognosis.  The  prognosis  depends  upon  certain  conditions. 
An  injury  soon  after  a  hearty  meal,  while  there  is  a  copious  physio- 
logical secretion  of  intestinal   juices,   would,  of   course,  facilitate 
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extravasation.  The  prognosis  of  wounds  which  are  inflicted  in  the 
duodenojejunal  region  is  relatively  bad,  because  they  are  near  the 
source  of  secretions  and  because  of  the  difiiculty  in  dealing  surgically 
with  this  anatomical  region.  Horse- kicks  upon  the  abdomen  have 
usually  an  especially  bad  prognosis.  However,  Pech  reported  67 
cases  during  the  years  1890  to  1897  at  the  garrison  of  Luneville, 
France,  with  only  2  deaths,  treated  upon  the  conservative  plan. 
These  statistics  seem  improbable.  Dubujadoux  observed  8  contu- 
sions from  horse-kick,  and  found  intestinal  lesions  8  times.  The 
mortality  of  these  injuries  in  the  past  has  been  shocking,  and  it  is 
only  due  to  the  great  advance  of  surgery  in  the  last  decade  that 
statistics  give  a  more  cheerful  aspect. 

In  1896  Petry  collected  160  cases  of  rupture  of  the  intestine 
treated  expectantly,  of  which  149,  or  93  per  cent.,  died,  and  11,  or 
7  per  cent.,  recovered.  He  also  collected  42  cases  of  rupture  of  the 
stomach  and  intestine  which  had  been  operated  upon;  14,  or  33.6 
per  cent.,  recovered,  and  28,  or  66.7  per  cent.,  died.  Kirstein  col- 
lected 18  cases  operated  upon  from  the  German  literature  since  the 
pubUcation  of  Petry 's  paper,  of  which  44.5  per  cent,  recovered  and 
55.5  per  cent.  died.  D.  N.  Eisendrath  collected  statistics  of  40  cases 
of  which  19,  or  47.5  per  cent.,  recovered,  and  21,  or  52.5  per  cent., 
died.  The  prognosis  of  the  future  will  rest  upon  an  early  diagnosis. 
Immediate  operation  will  reduce  the  mortality  to  a  minimum.  The 
statistics  of  Siegel,  which  I  consider  of  the  greatest  scientific  impor- 
tance, bearing  upon  this  subject,  are  as  follows:  In  532  cases  treated 
expectantly,  the  mortahty  was  55.2  per  cent.;  in  376  cases  operated 
upon  there  was  a  mortality  of  51.6  per  cent.  An  analysis  of  these 
statistics  proves  that  the  high  mortality  is  due  to  late  operation, 
when  a  general  peritonitis  had  already  developed.  WTien  the  time 
of  operation  is  taken  into  consideration,  the  true  status  of  early 
aggressive  surgery  can  be  conceived,  as  is  proven  in  a  further  study 
of  Siegel's  statistics. 

Cases  operated  upon  first  four  boars,  mortality  ....  15.2  per  ct. 

"  "  "       "    five  to  eight  hours,  mortality  .       .  44.4     " 

"  "  "       "    nine  to  twelve  hours,  mortality .       .       .  6S.6     " 

"  "  "      later 70.0     " 

Treatment.  In  all  cases  of  abdominal  contusions  the  prognosis 
should  be  guarded,  and  the  patients  ought  to  be  kept  under  careful 
observation.  Upon  the  least  suspicion  of  rupture  immediate  lapar- 
otomy is  the  only  course  to  be  followed.  The  statistics  of  Siegel 
place  this  argument  beyond  question.  The  surgical  treatment  of 
perforating  wounds  of  the  abdomen  has  been  decided  for  all  time 
to  come,  and  a  plea  for  equally  decisive  measures  is  made  for  this 
pathological  condition. 

The  first  laparotomy  for  rupture  of  the  intestine  was  performed 
by  Bouilly  in  1883,  but  the  case  terminated  fatally.  Moty,  in  1889, 
was  successful  in  the  first  case  on  record.    The  incision  should  be 


976  senn:  traumatic  intestinal  rupture. 

made  through  the  linea  alba  below  the  umbilicus,  notwithstanding 
the  advice  of  F.  Spaeth  to  make  the  incision  at  the  point  of  greatest 
tenderness.  This  incision  will  give  a  better  survey  of  the  abdomen. 
Usually  the  injured  intestine  will  lie  in  close  proximity,  and  if  there 
are  concomitant  injuries  of  other  organs,  they  can  be  most  easily 
reached  through  such  an  incision.  Upon  opening  the  peritoneum 
there  may  be  an  escape  of  gas,  also  exudate  containing  albuminous 
flakes.  The  bowel  should  be  examined  methodically  from  a  fixed 
point  until  the  injured  segment  is  found.  I  wish  again  to  call  atten- 
tion to  the  great  possibility  of  multiple  rupture,  especially  in  cases 
due  to  horse-kick.  Small  rents  should  be  sutured  transversely  to 
the  long  axis  of  the  bowel.  Large  lacerations  should  be  dealt  with 
by  resection,  provided  the  patient  is  in  good  condition.  In  all  cases 
when  there  are  alarming  symptoms,  the  injured  bowel  should  be 
anchored  in  the  abdominal  wound.  Personally,  I  believe  this  is  a 
good  practice  to  follow  in  the  great  majority  of  cases.  Intestinal 
drainage  is  of  prime  importance  where  the  bowel  is  paretic  and 
distended.  Again,  in  such  injuries,  especially  if  operation  is  delayed, 
there  is  a  zone  of  infection  which  cannot  be  rendered  sterile  by 
secondary  disinfection;  hence  the  great  danger  of  tearing  through 
of  the  stitches  and  a  resultant  secondary  peritonitis.  In  the  case  I 
reported  in  this  paper,  there  was  a  permanent  fistula  as  a  result  of 
the  operation,  but  the  patient  was  in  such  a  desperate  condition  and 
time  was  of  such  moment  that  the  intestine  was  sutured  to  the  tissues 
too  near  the  skin.  The  proper  course  to  follow,  when  possible,  is  to 
unite  the  bowel,  but  leave  a  small  fistula  and  anchor  the  segment  to 
the  abdominal  wall.  This  procedure  has  been  practised  by  Bouilly. 
Verneuil,  Farquhar  Curtis,  Treves,  Thomson,  and  Smith  have 
advised  an  artificial  anus  after  resection  of  the  bowel.  I  believe 
this  is  unnecessary,  as  it  always  insures  a  secondary  operation, 
while  the  principles  are  fulfilled  equally  well  by  the  procedure  of 
Bouilly,  and  the  fistula  will  close  spontaneously  in  the  great 
majority  of  cases.  When  it  is  deemed  advisable  to  drop  the 
repaired  intestine  back  into  the  abdomen,  the  line  of  suture  should 
always  be  re-enforced  by  an  omental  graft,  as  advised  by  N.  Senn. 
When  an  expectant  course  is  followed  in  simple  contusion  or  in  cases 
of  ruptured  intestine,  when  for  some  reason  operation  cannot  be  per- 
formed, the  patient  should  be  placed  at  rest,  with  an  ice-bag  on  the 
abdomen.  Feeding  by  mouth  should  be  prohibited,  and  nourish- 
ment given  by  rectal  enemata.  Opium  is  indicated  to  diminish 
peristaltic  action  of  the  bowels,  and  thus  inhibit  extravasation. 
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CASTRATION  FOR  TUBERCULOSIS  OF  THE   TESTICLE.* 
By  Charles  Greene  Cumston,  M.D., 

OF   BOSTON   MASS. 

Not  many  years  ago  it  was  generally  admitted  that  a  radical 
operation  for  extensive  tuberculosis  of  the  testicle  and  epididymis 
was  indicated  when  only  the  genital  apparatus  was  affected  by  the 
disease,  the  remaining  organs  of  the  body  being  free.  In  the  Deutsch£ 
Chirurgie,  edited  by  Billroth  and  Luecke,  will  be  found  Kocher's 
classical  article  on  the  subject.  In  this  he  says  that  the  reason  for 
this  procedure  is  the  chance  of  a  radical  cure,  although  he  admits 
the  possibility  of  a  spontaneous  recovery,  but  which  is,  in  most  cases, 
accompanied  by  the  functional  loss  of  the  organ  involved.  He  also 
}X)ints  out  that  a  cure  without  operation  is  only  a  possibiUty,  and  if 
the  organ  with  its  disease  is  left  intact,  with  the  hope  that  the  affec- 
tion will  finally  disappear,  the  patient  is  exposed  to  all  the  dangers 
attendant  upon  suppuration.  In  other  instances  the  condition 
demands  a  radical  treatment.  In  a  patient  having  tuberculosis  of 
one  testicle  which  is  left  untreated,  it  is  always  to  be  expected  that 
within  a  short  time  its  fellow  will  also  become  invaded  by  the  process. 
This  not  only  applies  to  the  other  testicle,  but  to  the  whole  organism 
as  well,  and  if  the  tuberculous  testicle  is  not  removed  a  metastasis 
of  the  process  will  take  place  in  other  parts  of  the  body,  usually  in 
the  form  of  a  general  mihary  tuberculosis.  From  this  it  would 
appear  that  castration  is  absolutely  indicated,  and  although  the 
prostate  and  seminal  vesicle  were  enlarged  and  other  subjective 
symptoms  of  tuberculous  infection  of  the  genital  organs  were  mani- 
fest, Kocher  noted  that  these  symptoms  disappeared  in  a  relatively 
short  time  after  castration  had  been  done.  He  even  found  that  sup- 
puration of  the  spermatic  cord  and  abscesses  of  the  prostate  would 
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oftentimes  heal  after  incision  if  the  diseased  testicle  were  removed 
at  the  same  time. 

Konig  also  confirms  Kocher's  views,  and,  in^his^opinion,  infection 
of  the  prostate  and  urinary  organs  is  no  contraindication  to  castra- 
tion, for  the  reason  that  the  removal  of  the  tuberculous  testicle  has 
a  favorable  action  on  the  disease  when  located  in  other  parts  of  the 
genito- urinary  system,  as  well  as  upon  the  general  condition  of  the 
patient.  Southam,  Simon,  and  others  are  also  in  accord  on  this 
point. 

Various  are  the  methods  of  performing  castration,  but  in  most 
instances,  as  there  is  only  evidence  of  the  disease  involving  the  tes- 
ticle and  epididymis,  the  operation  has  usually  been  thought  sufii- 
cient  when  the  organ  was  simply  removed.  The  technique  employed 
simply  consists  in  a  longitudinal  incision  starting  above  the  sper- 
matic cord  and  extending  down  to  the  lower  pole  of  the  testicle. 
When  one  or  more  fistulse  exist,  or  if  the  skin  should  be  adherent 
to  the  organ,  the  incision  is  carried  round  on  both  sides,  so  that  an 
elliptical  portion,  including  the  fistulous  openings  in  the  scrotum, 
is  removed  along  with  the  testicle.  After  peeling  off  the  scrotal 
integument  the  spermatic  cord  is  dissected  out  from  its  various 
coverings  and  then  the  arteries,  veins,  and  vas  deferens  are  ligated 
and  the  cord  is  cut  through.  The  ligatures  should  be  left  long  in 
order  to  keep  the  cut  end  of  the  cord  from  slipping  up  into  the 
inguinal  canal. 

The  testicle  is  then  dissected  out  from  above  downward,  and  when 
it  is  adherent  to  the  scrotal  tissues  this  usually  occurs  in  the  neigh- 
borhood of  its  lower  pole.  When  the  organ  has  been  removed  all 
hemorrhage  should  be  carefully  controlled,  the  wound  irrigated, 
and,  after  a  final  inspection  of  the  stump  of  the  cord,  the  threads 
are  cut  and  it  is  allowed  to  slide  up  into  the  inguinal  canal.  A  gauze 
wick  should  be  inserted,  the  parts  sutured,  and  the  usual  dressings 
appUed. 

Von  Bungner  has  pointed  out  a  fact  which  is  well  known,  that  the 
spermatic  cord  is  often  diseased  without  presenting  much  evident 
infection  at  the  time  of  operation.  From  this  arises  the  danger  that 
the  diseased  parts  which  are  left  behind  in  the  cord  will  act  as  dis- 
seminating foci  for  further  tuberculous  infection,  and,  in  order  to 
avoid  this  danger,  he  recommended  a  new  method  which  he  termed 
castration  with  evulsion  of  the  spermatic  cord.  As  in  castration, 
the  spermatic  cord  is  separated  from  the  vessels  and  its  surrounding 
coverings,  the  vessels  are  tied  off  below  the  external  inguinal  ring, 
and  then  the  isolated  vas  deferens  is  slowly  but  steadily  pulled  upon 
until  it  breaks.  The  piece  of  vas  is  removed  along  with  the  diseased 
testicle  and  epididymis.  In  his  operations,  von  Bungner  was  able 
to  extract  about  four-fifths  of  the  spermatic  cord  by  his  method  of 
evulsion,  and,  according  to  his  statistics,  he  obtained  a  cure  in  50 
per  cent,  of  his  cases. 
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It  is  quite  e^'ident  that  removal  of  the  vas  deferens  should  be 
undertaken  as  far  as  possible  in  every  case  of  castration,  especially 
when  it  is  evidently  diseased,  but  the  method  of  e^Tilsion  is  certainly 
not  devoid  of  danger.  Lauenstein  and  Helferich  pointed  out  the 
danger  of  hemorrhage  occurring  in  the  pelvic  tissue  from  the  traction 
exercised  on  the  vessels  accompanying  the  spermatic  cord.  The 
first-mentioned  authority  performed  castration  \\-ith  evulsion  of  the 
vas  in  thirteen  cases,  and  in  several  succeeded  in  removing  quite 
large  portions  of  the  cord  with  much  benefit  to  the  patient,  but  in 
two  instances  such  severe  hemorrhage  arose  that  it  was  extremely 
difficult  to  control  it.  Since  this  time  Lauenstein  only  removes  as 
much  of  the  vas  deferens  as  can  be  pulled  down  without  exercising 
traction  upon  it. 

A  point  which  should  not  be  forgotten  is  that  in  the  method  of 
e^1llsion  the  peritoneum  can  be  easily  torn,  and  with  the  raw  surface 
of  the  cord  the  peritoneal  cavity  might  easily  become  infected. 
Consequently,  the  method  of  evidsion  is  certainly  not  devoid  of 
danger,  and  it  also  should  be  remembered  that  in  all  probabihty  the 
diseased  spermatic  cord  will  rupture  at  a  point  where  it  is  infected 
by  the  tuberculous  process  on  account  of  lesser  resistance.  If  this  be 
true,  and  there  is  every  apparent  reason  that  it  should  be  so,  it  would 
naturally  scatter  tuberculous  material,  which  would  be  the  starting 
point  for  a  new  dissemination  of  the  disease.  For  these  reasons 
Shede  employs  a  technique  similaY  to  that  described  by  Lauenstein, 
dissecting  the  spermatic  cord  up  as  high  as  possible  and  then  Ugating 
it  at  a  point  where  it  appears  to  be  healthy,  and,  for  this  purpose, 
it  may  be  necessary  to  dissect  the  peritoneum  off  the  cord  to  a  cer- 
tain extent.  It  is  evident  that  in  this  operation,  as  in  others,  the 
spermatic  cord  is  not  always  removed  beyond  the  }x>int  of  disease, 
and,  consequently,  the  affection  still  remains  in  the  intra-abdominal 
portion  of  the  vas  which  is  left  behind. 

The  length  of  the  spermatic  cord  has  been  estimated  as  32  cm. 
by  Konig,  who  also  resects  the  vas  deferens  under  the  control  of 
the  eye,  and  he  has  been  able  to  remove  as  much  as  25  cm.;  von 
Bungner  removed  four-fifths  of  its  entire  length,  which  means  prac- 
tically about  25  cm.,  thus  leaving  from  7  cm.  to  8  cm.  of  the  cord, 
which  in  all  probability  was  diseased. 

Now,  supposing  the  seminal  vesicle  or  the  prostate  is  affected 
by  the  disease,  if  it  cannot  be  denied  that  the  removal  of  the  testicle 
has  a  favorable  influence  on  the  process,  it  must  also  be  said  that 
it  certainly  is  insecure  as  regards  the  prognosis,  especially  when  the 
tuberculous  process  within  the  organ  is  advanced,  and,  therefore, 
simple  castration  also  must  be  considered  insufficient.  The  involve- 
ment of  the  other  genito-urinary  organs  in  a  case  of  tuberculosis  of 
the  testicle  should  always  be  admitted  as  more  than  probable,  even 
when  the  spermatic  cord  apjiears  so  be  perfectly  intact;  and  von 
Bungner,  in  his  paper,  laid  stress  upon  the  fact  that  tuberculosis  of 
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the  urogenital  apparatus  does  not  extend  in  continuity,  and  that 
occasionally  the  orifice  of  the  vas  deferens  may  be  diseased,  yet  at 
its  middle  it  may  be  healthy. 

Konig  has  reported  a  case  in  which  he  found  a  spindle-shaped 
thickening  at  the  external  inguinal  ring  extending  up  the  inguinal 
canal,  which  proved  to  be  a  tuberculous  infection,  although  the 
spermatic  cord  seemed  to  be  quite  healthy.  He  points  out  the  fact 
that  the  points  of  election  for  the  development  of  the  tuberculous 
process  are  where  bends  or  curves  take  place  in  the  canal. 

The  removal  or  direct  local  treatment  of  the  infected  seminal 
vesicles  or  prostate  is  most  advisable,  but  these  organs,  unfortu- 
nately, are  most  difficult  of  access,  and  that  to  reach  them  is  a  most 
arduous  undertaking  is  demonstrated  by  the  numerous  techniques 
that  have  been  described. 

The  procedure  described  by  Zuckerkandl  is  too  severe  to  combine 
at  the  same  time  with  castration,  and  resection  of  the  vas  deferens 
had  better  be  done  at  a  later  date,  when  the  patient  has  recovered 
from  the  operation  of  removal  of  the  testicle. 

The  diseased  parts  are  reached  by  the  perineal  route,  a  curved 
incision  being  made  between  the  scrotum  and  anus.  The  posterior 
wall  of  the  bladder  is  exposed  and  the  prostate  and  seminal  vesicles 
are  reached  after  the  connective  tissue  covering  the  latter  has  been 
opened.  As  numerous  bloodvessels  are  to  be  found  here,  the  hemor- 
rhage must  be  controlled  before  proceeding,  although  this  is  very 
often  a  most  difficult  tiling  to  do,  on  account  of  the  depth  of  the 
parts  in  which  one  is  working. 

The  question  of  hemorrhage  has  deterred  many  surgeons  from 
selecting  the  perineal  route,  and  even  so  great  an  authority  as  Konig 
advises  against  its  use,  suggesting  another  technique,  which  avoids 
this  difficulty,  using  the  sacral  route,  according  to  the  method  of 
Kraske,  for  resection  of  the  rectum.  The  operation  is  preceded  by 
several  days'  preparatory  treatment  of  the  patient,  principally  to 
thoroughly  empty  the  intestine.  The  patient  receives  only  liquid 
diet  and  the  bowels  are  thoroughly  emptied  daily  by  castor  oil  and 
enemas. 

The  technique  of  the  operation  consists  in  making  two  longitu- 
dinal incisions,  beginning  on  each  side,  2  cm.  from  the  median  line 
at  the  highest  point  of  the  anterior  border  of  the  anus,  the  patient 
being  in  the  lithotomy  position,  and  carried  downward  midway 
between  the  anus  and  tuber  ischii  to  the  fourth  or  fifth  sacral  ver- 
tebra. After  control  of  the  hemorrhage,  the  incisions  are  deepened 
until  the  fascia  pelvis  parietales  is  reached.  The  space  between 
the  anus  and  tuber  ischii  is  filled  with  cellular  tissue,  in  which  the 
inferior  hemorrhoidal  veins  pass,  supplying  the  external  sphincter 
of  the  anus.  There  are,  however,  sufficient  anastomoses  present, 
so  that  there  is  no  danger  in  cutting  and  ligating  these  vessels.  The 
pelvic  fascia  being  exposed,  a  third  incision  is  made  transversely 
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over  the  sacrum  down  to  the  bone,  which  connects  the  two  lower  ends 
of  the  incision.  The  sacrum  is  then  separated  between  the  fourth 
and  fifth  vertebra,  which  is  at  about  the  level  of  the  seminal  vesicle. 

In  order  to  accomplish  this  a  chain  saw  is  passed  through  the 
fourth  sacral  foramen  and  the  bone  sawed  through.  At  this  point 
of  the  operation  it  should  be  remembered  that  severe  hemorrhage 
may  take  place  on  account  of  section  of  the  middle  sacral  artery 
and  vein,  consequently  they  should  immediately  be  ligated  before 
the  operation  is  proceeded  with. 

A  flap  containing  the  soft  parts  and  bone  has  now  been  formed 
and  is  then  turned  upward  and  the  pelvic  fascia  is  incised  on  the 
left  side  of  the  rectum,  the  gut  being  pushed  over  to  the  right. 
When  this  has  been  accomplished  the  structures  to  be  reached  are 
exposed  and  the  posterior  part  of  the  bladder  and  prostate  can  be 
seen.  On  each  side  of  the  latter  organ  the  vasa  deferentia  may  be 
foimd,  running  downward  to  the  point  where  the  seminal  vesicles 
are  situated. 

Each  seminal  vesicle  is  covered  by  a  capsule  of  a  fibromuscular 
nature,  deprived  almost  completely  of  any  blood  supply  on  its  pos- 
terior aspect,  and,  consequently,  the  capsule  may  be  incised  and  the 
seminal  vesicle  peeled  out  without  any  danger  of  hemorrhage. 

It  is  quite  impossible  to  injure  the  bladder  or  the  urethra  at  this 
point,  and  it  is  also  fairly  easy  to  remove  the  entire  remaining  part 
of  the  vas  deferens  up  to  the  point  where  it  enters  the  prostate.  If 
thought  necessary,  the  seminal  vesicle  on  the  other  side  may  be 
removed,  and  should  the  prostate  be  found  diseased  the  cheesy 
foci  can  be  cleaned  out  with  the  curette.  The  parts  are  then  plugged 
^vith  iodoform  gauze  and  the  wound  can  be  closed,  only  one  long 
tampon  being  left  protruding  through  the  incision,  which  may  be 
removed  on  the  fourth  day.  The  wound  may  also  be  left  open  for 
the  purpose  of  local  iodoform  treatment,  but  a  secondary  suture 
does  not  give  such  brilliant  results. 

As  to  the  after-treatment,  it  consists  in  confining  the  bowels  for 
four  or  five  days  and  the  internal  administration  of  tincture  opii 
in  sufficient  quantity  is  indicated  during  this  time,  after  which  the 
bowels  may  be  opened. 

In  a  way  this  operation  presents  evident  advantages,  principally 
from  the  fact  that  the  field  of  operation  is  easily  reached  and  all  the 
steps  are  under  the  control  of  the  eye.  The  structures  to  be  attained 
are  not  very  deeply  seated  when  this  method  is  employed,  severe 
hemorrhage  is  avoided,  and  the  parts  easily  drained.  The  two 
metho<ls  just  described  are  probably  the  best,  but  there  are  many 
others,  principally  those  of  Roux,  Villeneuve,  Guelliot,  Rydygier, 
and  others,  that  I  should  like  to  discuss  were  the  limits  of  this  paper 
sufficient  to  permit  of  it. 

Unless  the  patient  is  in  fairly  good  constitutional  condition,  such 
prolonged  operation  can  hardly  be  advisable,  and  that  thii^has  also 
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been  so  considered  by  other  surgeons  is  well  demonstrated  from  the 
fact  that  attempts  have  been  made  to  treat  the  diseased  parts  by 
means  of  iodoform-glycerin  injections.  Von  Bungner  experimentally 
investigated  upon  the  cadaver  to  what  extent  injections  made  directly 
into  the  lumen  of  the  vas  deferens  might  be  pushed.  He  injected 
iodoform-glycerin  into  the  lumen  of  the  spermatic  cord  after  section 
in  both  directions,  and  found  that  the  entire  genital  tract  from  the 
epididymis  to  the  urethral  orifice  was  filled  with  the  solution.  Some 
of  it  ran  out  through  the  urethra.  The  seminal  vesicles  were  filled, 
but  contained  a  certain  amount  of  the  injected  fluid.  The  liquid 
came  in  contact  with  those  parts  of  the  vas  deferens  which  are 
usually  involved  in  the  tuberculous  process,  as  well  as  the  intra- 
canalicular  parts  and  the  mucous  membrane,  both  of  which  become 
involved  during  the  progress  of  the  process. 

It  was  thought  that  by  this  method  a  cure  might  result  without 
operation  in  those  parts  remaining  after  castration,  but  the  iodoform 
treatment  might  also  be  employed  without  having  done  castration 
in  cases  where  the  tuberculous  process  is  so  far  advanced  that  it  can- 
not be  eliminated,  even  by  the  removal  of  the  entire  urogenital  tract. 
Under  these  circumstances  this  treatment  will  relieve  the  suffering 
in  the  later  stages  of  the  disease,  and  it  also  may  be  indicated  in  the 
very  early  stages  of  tuberculosis  of  the  genital  organs  when  a  radical 
operation  does  not  seem  to  be  imminently  necessary.  It  may  also 
be  employed  where  only  a  suspicion  of  tuberculosis  exists. 

Von  Bungner's  results  are  uncertain,  because  the  method  has  only 
been  employed  for  a  short  time,  but  it  would  appear  to  me  that 
nevertheless  a  surgical  operation  should  in  the  first  place  be  under- 
taken, because  the  hopes  of  the  instigator  of  the  iodoform-injection 
method  do  not  appear  to  me  to  be  at  all  certain.  Recently,  however, 
a  number  of  operators  have  appeared  to  give  up  the  radical  measures 
and  adopted  the  milder  ones,  even  going  so  far  as  to  institute  an 
expectant  treatment.  Some  uphold  that  in  most  cases  the  epididymis 
is  alone  the  seat  of  the  disease,  and  that  consequently  destruction 
of  the  tuberculous  foci  seated  within  it  is  quite  sufficient,  and  that 
castration  is  too  radical,  and  should  only  be  reserved  for  extreme 
cases.  Senn  claims  good  results  by  the  sclerogenous  method,  but 
does  not  appear  to  be  a  strong  advocate  of  its  use. 

Platon  believes  that  the  removal  of  one  testicle  in  no  way  prevents 
the  occurrence  of  the  disease  in  the  remaining  organ,  and  should 
this  arise  it  is  hard  to  persuade  a  patient  to  lose  his  remaining 
seminal  gland.  Albert  believes  that  he  has  also  seen  the  disease 
appear  in  the  remaining  testicle  and  also  the  development  of  a  gen- 
eral tuberculosis  after  castration  has  been  done  on  one  side,  and  for 
this  reason  he  favors  conservative  treatment.  Other  authorities  of 
late  also  oppose  radical  measures  and  deem  that  destruction  of  the 
diseased  parts  or  ultimately  an  incision  of  the  epididymis  will  be 
sufficient. 
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Among  the  conservative  operations  may  be  mentioned  the  experi- 
ments of  Mauclaire,  who  endeavored  to  bring  about  atrophy  of  the 
testicle  by  Hgation  and  section  of  the  elements  of  the  spermatic  cord. 
It  appeared  to  him  that  the  best  method  was  section  of  the  entire 
spermatic  cord,  with  the  exception  of  the  vas  deferens  and  its  accom- 
panying vessels.  Upon  the  appearance  of  the  atrophic  process,  the 
tuberculous  foci  disappeared  and  a  hard  lump  remained,  which  led 
the  patient  to  believe  that  he  still  possessed  his  testicle. 

It  would  appear  to  me,  however,  that  the  work  done  in  this  direc- 
tion by  Mauclaire  has  not  been  sufficiently  controlled,  and  more 
recently  there  has  been  a  tendency,  not  only  to  preserve  the  testicle 
itself,  but  also  its  functions  as  well,  which,  with  the  other  methods 
described,  were  always  lost. 

Rasumowski,  in  an  article  which  appeared  in  1902,  states  that 
Bardenheuer  tried  to  attain  this  end  by  endeavoring  to  give  an  exit 
to  the  semen  by  the  formation  of  an  anastomosis  between  the  sper- 
matic cord  and  the  capsule  of  the  testicle.  To  accomplish  this  the 
diseased  epididymis  was  peeled  out  of  its  capsule  and  then  the  stump 
of  the  spermatic  cord  was  sutured  to  the  capsule,  w^th  the  hope  that 
the  seminal  fluid  escaping  from  the  rete  testis  would  find  its  way 
into  the  space  left  by  the  excision  of  the  epidid}Tnis  and  from  there 
into  the  vas  deferens,  but  this  method  naturally  could  never  amount 
to  anything.  To  form  an  anastomosis  of  any  duration  a  simple 
mechanical  union  of  the  parts  is  not  sufficient,  for  the  reason  that 
both  mucosae,  covered  with  their  epithelium,  must  be  united  in 
intimate  relation  to  each  other  in  the  entire  circumference  of  the 
anastomosis. 

Rasumowski  claims  that  he  developed  the  same  idea  independently 
of  Bardenheuer.  He  devised  two  methods  of  operation  which  would 
accomplish  the  same  end ;  in  one  the  indications  for  its  use  are  when 
the  entire  epididymis  has  to  be  resected  and  a  reunion  of  the  vas 
deferens  must  be  made  with  parts  of  the  coni  vasculosi.  In  the 
second  operation  the  spermatic  cord  is  united  to  the  remainder  of 
the  epididymis  when  the  tail  and  the  part  of  the  body  of  the  latter 
have  been  removed.  The  technique  of  the  first  operation  consists 
in  resection  of  the  epididymis,  taking  care  that  the  vessels  passing 
at  the  inner  border  of  the  epididymis  to  the  testicle  are  carefully 
preserved.  The  cut  end  of  the  healthy  part  of  the  vas  deferens  is 
spHt  up  to  the  extent  of  about  1  cm.,  and,  thus  enlarged,  it  is  stitched 
with  fine  catgut  near  to  the  rete  testis,  at  a  point  where  the  epididy- 
mis was  in  close  relation  to  the  testicle.  The  sutures  should  only 
include  the  external  connective  tissue  and  muscular  layers  of  the 
vas,  while  at  the  testicle  the  connective  tissue  of  the  corpus  High- 
raorii  is  used.  By  this  method  the  mucosa  of  both  organs  is  sup- 
posed to  be  uninjured. 

Now,  in  a  certain  sense,  one  is  working  in  the  substance  of  the 
testicle,  and  the  connective  tissue  of  the  corpus  Highmorii  and  that 
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of  the  albugineji  should  be  securely  sutured  in  a  manner  similar  to 
that  employed  for  the  fixation  of  the  drainage-tube  in  the  wall  of 
the  stomach  in  Witzel's  method  of  gastrostomy.  These  sutures 
are  then  buried  by  pulling  over  the  remainder  of  the  covering  of 
the  testicle  and  suturing  them.  A  small  drain  is  inserted  and  the 
scrotum  closed. 

In  the  second  method  of  anastomosis  of  the  vas  and  epididymis 
the  diseased  parts  are  first  resected,  the  end  of  the  vas  is  split,  and 
then  a  canal  is  formed  in  the  cut  surface  of  the  epididymis ;  this 
canal  should  be  about  1  cm.  deep.  Fine  catgut  sutures  are  inserted 
in  the  external  layers  of  the  stump  of  the  spermatic  cord,  both  ends 
of  the  sutures  being  threaded  on  needles.  The  stump  is  then  intro- 
duced into  the  canal,  the  sutures  are  drawn  through  to  the  surface 
of  the  epididymis,  and  are  tied  in  such  a  manner  that  the  spermatic 
cord  is  fixed  into  the  substance  of  the  epididymis.  By  this  method 
the  borders  of  the  mucous  layer  come  into  close  apposition  with  the 
coils  of  the  cut  epididymis,  and  in  order  to  bring  about  a  more 
perfect  apposition  the  borders  of  the  transverse  section  of  the  epi- 
didymis can  be  brought  together  around  the  inserted  vas.  The 
wound  is  then  closed  with  drainage. 

Should  the  case  require  the  resection  of  a  large  amount  of  the 
spermatic  cord,  so  that  its  insertion  within  the  epididymis  would 
cause  considerable  tension,  or  should  the  testicle  be  pulled  upward 
too  much  in  order  to  obtain  approximation,  the  body  of  the  epididy- 
mis should  be  separated  from  the  testicle  and  by  turning  it  upward 
the  parts  can  be  approximated.  Rasumowski  states  that  in  cases 
where  a  portion  of  the  testicle  has  already  been  removed  on  account 
of  tuberculous  infection,  the  last-mentioned  technique  can  be  em- 
ployed by  making  anastomosis  with  the  tubuli  contorti  and  recti. 

That  by  such  means  anastomosis  can  in  reality  be  established  is 
proven  by  experimental  work,  and  Skaduto  was  able  to  demonstrate 
microscopically  that  the  sexual  gland  could  by  this  means  preserve 
its  functional  relations ;  but  whether  or  not  this  histological  demon- 
stration would  be  the  same  in  man,  and  whetheror  not  sexual  activity 
can  be  continued  without  impediment,  Rasumowski  does  not  say. 
This  modern  method  has  been  as  yet  insuflficiently  experimented 
with  for  any  conclusion  to  be  made,  and,  although  it  is  most  ingeni- 
ous, I  do  not  believe  that  practically  it  will  ever  be  of  any  real  value. 

In  opposition  to  those  who  believe  in  simple  resection  of  the  dis- 
eased parts  and  who  are  opponents  to  the  radical  treatment,  there 
are  other  surgeons  who  believe  that  an  operation  cannot  be  too 
radical,  because  other  parts  of  the  urogenital  apparatus  are  first 
involved,  while  the  testicle  is  invaded  by  the  tuberculous  process 
only  secondarily,  consequently  being  involved  in  a  descending  exten- 
sion.    For  this  reason  removal  of  the  entire  testicle  is  insufficient. 

The  tuberculous  process  continues  to  spread  and  the  immediate 
good  effect  of  the  operation  sooner  or  later  proves  to  be  an  illusion. 
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In  Germany  a  descending  extension  of  urogenital  tuberculosis  is 
admitted  by  a  large  number  of  surgeons,  and  so  eminent  an  authority 
as  Konig  believes  that  the  testicle  becomes  involved  by  descending 
tuberculous  process  seated  in  the  prostate  or  bladder,  and  that  a  pri- 
mary infection  of  the  seminal  gland,  without  the  disease  being 
present  in  any  other  part  of  the  body,  is  an  exception.  It  was  Gus- 
senbauer's  opinion  that  the  testicle  was  involved  secondarily  by  a 
descending  infection  of  the  disease.  These  authorities  considered 
castration  of  one  testicle  as  absurd,  and  they  look  upon  double  cas- 
tration as  practically  useless,  for  the  reason  that  if  the  affection 
involves  one  gland  the  disease  already  exists  in  the  prostate  and 
seminal  vesicle.  In  their  opinion  another  factor  should  also  be  taken 
into  consideration,  which  would  be  decidedly  against  the  entire 
removal  of  the  testicle,  namely,  the  mental  effect  of  the  operation. 
It  has  been  shown  by  a  number  of  writers  that  the  internal  secre- 
tions of  the  testicle  play  an  important  part  in  metaboUsm.  These 
recent  discoveries  in  physiology  have  worked  riot  among  a  number 
of  surgeons,  but  we  would  consider  attentively  the  ideas  emitted  by 
von  Bruns,  because  of  their  importance  and  also  for  the  Ught  they 
throw  upon  the  subject.  In  Kocher's  writings,  already  mentioned, 
the  idea  is  expressed  that  partial  resection  means  only  accomph'sh- 
ing  half  the  necessary  work,  and  it  is  also  stated  that  the  seminal 
gland  is  more  involved  than  can  clinically  be  detected,  and  that 
consequently  recurrences  are  practically  certain.  Von  Bruns  emits 
the  same  opinion,  and  gives  statistics  showing  that  in  40  per  cent, 
of  his  cases,  six  months  after  anything  was  noticed,  the  testicle  was 
diseased,  as  proven  at  the  time  of  operation.  If  the  duration  was 
over  six  months,  it  was  present  in  60  per  cent,  of  the  cases.  Now, 
taking  into  consideration  that  the  process  often  proceeds  without 
any  evident  cUnical  changes,  it  can  readily  be  conceived  how  little 
partial  excision  of  the  parts  apparently  involved  can  help  the  patient 
in  the  majority  of  cases,  and  how  seldom  a  durable  success  can  be 
recorded  unless  the  entire  seminal  gland  is  removed. 

Still  another  argument  speaks  against  Umited  excision  of  the  tes- 
ticle, namely,  that  in  about  50  per  cent,  of  all  cases  of  tuberculosis 
of  the  organ  the  disease  at  a  later  period  develops  in  the  other  gland, 
and,  according  to  the  statistics  of  von  Bruns,  23  per  cent,  of  cases 
in  which  castration  was  performed  on  one  side  developed  the  disease 
in  the  remaining  testicle.  From  this  it  may  be  concluded  that  pre- 
vention of  the  development  of  the  disease  in  the  apparently  healthy 
testicle  is  to  be  found  in  early  castration  of  the  one  afflicted.  It 
stands  to  reason  that  the  partisans  of  partial  resection  are  baffled, 
and  their  various  methods  of  interference  have  no  significance  what- 
ever. The  opponents  of  radical  treatment  declare  castration  super- 
fluous, while  others  uphold  that  the  operation  is  most  disadvanta- 
geous to  the  patient,  because  the  primary  focus  is  left  behind  in  the 
body.    Of  course,  it  is  here  understood  that,  according  to  their  views, 
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tuberculosis  of  the  testicle  is  due  to  a  descending  infection  from 
the  prostate  and  seminal  vesicle,  consequently  a  secondary  pro- 
cess. 

Baumgarten  has  thrown  much  light  on  this  subject,  for  he  has 
experimentally  demonstrated  on  rabbits  that  tuberculosis  of  the 
bladder,  in  the  pars  prostatica  urethrse,  and  in  the  prostate,  could 
be  produced  by  injecting  cultures  of  very  virulent  tubercle  bacilli, 
but  he  was  never  able  to  demonstrate  tuberculosis  of  the  spermatic 
cord  or  testicle.  He  observed  the  animals  for  a  long  period  of  time, 
and  the  process  did  not  extend  upward  along  the  ureters.  On  the 
other  hand,  by  experimentally  infecting  the  testicle,  he  was  able  to 
demonstrate  an  ascending  infection  along  the  spermatic  cord.  In 
this  case  he  injected  the  bacillus  directly  into  the  epididymis  and 
the  spermatic  cord,  and  in  order  to  avoid  the  objection  that  the  virus 
might  have  attained  the  deeply  seated  part  of  the  vas  deferens  he 
ligated  it.  It  was  also  proven  that  none  of  the  inoculation  fluid 
entered  the  spermatic  cord  when  injected  into  the  epididymis,  as 
no  swelling  of  the  cord  near  the  epididymis  could  ever  be  found, 
and,  microscopically,  no  tuberculous  lesions  could  be  demonstrated. 

In  all  these  experiments  a  rapid  ascending  extension  of  the  process 
took  place,  but  the  testicle  on  the  other  side  never  became  involved. 
Von  Baumgarten  rightly  concludes,  I  believe,  that  the  tuberculous 
process  always  follows  either  the  current  of  secretions  or  the  lymph, 
and  never  in  an  opposite  direction.  He  believes  that  the  explanation 
of  this  fact  is  to  be  found  in  the  mode  of  living  of  the  tubercle  bacil- 
lus; this  organism,  being  devoid  of  motion  and  being  obliged  to  rely 
on  passive  transportation,  must  naturally  follow  the  circulating 
currents.  Beside  this,  they  are  unable  to  develop  and  grow  in  secre- 
tions, and  for  this  reason  they  are  powerless  to  resist  the  secretory 
currents  unless  retained  by  some  obstruction. 

Pathologically  and  clinically  these  experiments  seem  to  be  correct, 
and  certainly  coincide  with  facts,  namely,  that  tuberculosis  of  the 
testicle  often  occurs  when  the  other  parts  of  the  urogenital  apparatus 
are  intact.  It  would  also  go  to  show  that  descending  infection  by 
the  bacillus  of  tuberculosis  is  impossible  and  that  castration  per- 
formed when  the  disease  is  still  of  short  standing  and  not  advanced 
will  bring  about  a  complete  recovery,  because  it  prevents  the  possi- 
bility of  an  ascending  infection  from  taking  place. 

Von  Bruns  gives  quite  an  imposing  number  of  complete  recoveries 
after  castration  of  one  testicle,  namely,  46  per  cent.,  and  what  makes 
it  particularly  valuable  is  that  the  observation  of  his  cases  continued 
over  a  period  of  thirty-four  years. 

If,  however,  one  finds  frequently  other  portions  of  the  urogenital 
tract  involved,  it  is  only  in  very  advanced  stages  of  the  process, 
espegially  where  the  prostate  and  bladder  become  infected  second- 
arily from  the  testicle  or  by  a  descending'infection  from  the  kidneys. 
Only  12  per  cent,  died,  according  to  von  Bruns,  from  tuberculosis 
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of  the  urogenital  apparatus  after  castration  had  been  performed  on 
one  side,  and  in  almost  all  of  the  fatal  cases  the  patient  presented 
the  picture  of  tuberculosis  of  the  urinary  apparatus  before  the  opera- 
tion was  undertaken.  The  same  may  be  said  regarding  the  cases 
of  double  castration,  of  which  15  per  cent,  died  from  tuberculosis 
of  the  urogenital  apparatus,  but  the  majority  recovered,  thanks  to 
the  operation.  The  ultimate  duration  of  cure  in  double-sided  cas- 
tration amounted  to  56  per  cent.,  and  the  time  over  which  the  cases 
were  observed  was  thirty  years. 

The  great  number  of  recoveries  in  which  unilateral  castration 
was  done  would  seem  to  refute  the  statement  that  an  extension  of 
the  process  from  one  testicle  to  another  takes  place. 

Equally  favorable  results  have  been  reported  by  Simon,  who, 
during  the  space  of  twenty-two  years,  had  operated  on  107  cases  of 
tuberculosis  of  the  testicle;  the  lapse  of  time  during  which  they  were 
followed  varied  from  ten  to  twenty  years.  Out  of  92  cases,  59  were 
alive,  54  of  whom  were  free  from  any  evidence  of  tuberculosis.  Of 
the  33  who  died,  26  succumbed  to  the  tubercle  bacillus  and  7  from 
an  intercurrent  disease.  61  cases  had  remained  free  from  tubercu- 
losis after  the  operation,  which  gives  us  66.3  per  cent,  recoveries. 
Simon  learned  the  ultimate  outcome  in  29  out  of  34  cases  in  which 
bilateral  castration  had  been  done,  with  the  astonishing  result  that 
only  8  of  them  had  died. 

Regarding  the  question  of  psychical  changes  occurring  after 
bilateral  castration,  it  would  appear  to  me  that  they  have  been  con- 
siderably exaggerated,  and  where  mental  disturbances  occur  they 
usually  only  amount  to  a  decrease  in  sexual  desire. 

The  conclusions  that  may  be  deduced  from  what  has  been  put 
forward  in  this  paper,  as  well  as  from  some  little  personal  experience, 
would  be  that  radical  treatment  should  not  be  allowed  to  become 
obsolete,  that  castration  has  an  exceedingly  low  mortaUty,  considered 
as  an  operation,  and  that  if  performed  at  an  early  period  of  the  dis- 
ease there  is  a  good  chance  of  preventing  further  infection  from  the 
bacillus  of  tuberculosis  from  taking  place.  Castration  certainly 
complies  with  one  of  the  most  urgent  demands  of  modem  thera- 
peutics, namely,  the  eradication  of  the  soil  breeding  the  disease, 
when,  of  course,  the  affection  has  not  been  present  for  too  long  a 
period  and  has  not  extended  to  other  parts  of  the  body.  Conserva- 
tive surgery  applied  to  the  testicle  is  practically  useless  when  the 
organ  is  affected  by  tuberculosis,  and  it  allows  the  dangerous  con- 
sequences to  arise  which  the  radical  treatment  directly  tends  to 
avoid. 
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(From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 

In  a  preceding  article  I  have  described  the  behavior  of  the  eosino- 
phile cells  during  the  course  of  experimental  infection  with  a  parasite 
belonging  to  the  animal  kingdom,  namely,  trichina  spiralis.  Both 
the  polynuclear  leukocytes  with  fine  granulation  and  the  coarsely 
granular  eosinophile  leukocytes  of  the  blood  are  increased  in  number; 
but  increase  of  eosinophlie  cells  constitutes  the  predominant  feature 
of  the  local  and  haemal  leukocytosis  which  results.  Infection  with  a 
large  variety  of  bacteria,  on  the  contrary,  causes  migration  of  finely 
granular  leukocytes  into  tissues  where  bacteria  or  their  products 
have  accumulated,  and,  in  addition,  haemal  leukocytosis  occurs. 
The  behavior  of  the  leukocytes  with  eosinophile  granulation  in  the 
presence  of  bacterial  infection,  though  repeatedly  the  subject  of 
investigation,  has  not  been  clearly  defined. 

That  the  eosinophile  cells  have  a  part  in  resisting  bacteria  which 
have  entered  the  body  was  first  suggested  by  Hankin,^  who  main- 
tained that  the  bactericidal  substances  of  the  blood  serum  are  derived 
from  the  leukocytes  with  eosinophile  granulation.  Answering  a 
critical  review  of  this  theory  by  Metschnikoff  ,^  Hankin*  subsequently 
stated  that  his  observations  made  upon  rabbits  had  reference  to  the 
amphophile  or  pseudoeosinophile  cells  of  Ehrlich,  and  not  to  the 
coarsely  granular  cells  which  correspond  to  the  eosinophile  leuko- 
cytes of  human  blood. 

JCanthack  and  Hardy ,^  following  the  suggestion  of  Hankin's 
hypothesis,  studied  in  the  frog  the  behavior  of  the  eosinophile 
leukocytes  in  the  presence  of  micro-organisms.  If  bacillus  anthracis 
were  injected  below  the  skin  of  a  frog,  eosinophile  cells,  they  found, 
accumulated  in  large  numbers  during  the  first  three  or  four  hours 
and  collected  in  masses  about  the  bacilli.  Large  cells  with  non- 
granular protoplasm  and  large  nuclei,  called  by  Kanthack  and 
Hardy  hyaline  cells,  then  made  their  appearance,  entered  the  masses 
of  eosinophile  cells,  and  finally  ingested  the  bacteria.  The  micro- 
organism became  the  prey  of  the  hyaline  cell  only  after  it  had  been 

1  The  present  investigation  has  been  conducted  with  the  aid  of  a  grant  from  the  Rockefeller 
Institute  for  Medical  Research. 

2  C'ent.  f.  Bakt.,  1892,  vol.  xii.  pp.  777,  809 

'  Ann.  de  I'lnst.  Pasteur,  1893,  vol.  vii.  p.  50.  *  Cent.  f.  Bakt.,  1893,  vol.  xiv.  p.  852. 

'  Philosophical  Transactions  of  the  Royal  Society  of  London,  1894,  vol.  clxxxv..  B.,  part  i. 
p.  279 ;  and  Proceedings  of  the  Royal  Society,  1894,  vol.  lii.  p.  267. 
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subjected  to  the  influence  of  eosinophile  cells.  Such  influence, 
according  to  Kanthack  and  Hardy,  is  exerted  by  the  granules  of 
these  cells.  In  hanging  drops  they  saw  the  granules  stream  toward 
that  side  of  the  cejl  which  happened  to  be  in  contact  with  the  micro- 
organism and  then  gradually  disappear. 

Hardy  and  Wesbrook*  have  shown  that  when  fresh  cultures  of 
the  bacillus  of  anthrax  or  of  the  spirillum  cholera  are  injected  into 
the  intestines  of  frogs,  eosinophile  cells  migrate  through  the  epithe- 
lium into  the  lumen,  so  that  they  finally  disappear  from  the  intes- 
tinal wall. 

Mesnil,'  studpng  the  means  by  which  lower  vertebrates  resist 
bacterial  infection,  has  repeated  many  of  the  experiments  of  Kan- 
thack and  Hardy,  but  has  not  obtained  the  same  results.  Within 
two  and  a  half  hours  after  injection  of  bacillus  anthracis  into  the 
dorsal  lymph  sac  of  the  frog  non-granular  leukocytes  with  round  or 
lobed  nuclei  begin  to  accumulate  and  immediately  approach  and 
ingest  the  bacteria.  Leukoc}i;es  with  eosinophile  granulation  may 
congregate  at  the  point  of  inoculation,  but  their  number  is  incon- 
stant, and,  while  in  some  instances  they  constitute  even  50  per  cent, 
to  80  per  cent,  of  the  leukocytes  at  the  site  of  inoculation,  they  are 
often,  particularly  in  rana  esculenta,  not  1  per  cent,  of  those  present. 
That  cells  with  eosinophile  granulation  in  lower  vertebrates  do  not 
play  an  essential  part  in  resisting  bacterial  invasion  is,  Mesnil 
believes,  further  shown  by  the  fact  that  the  perch  (perca  fluviatilis), 
which  is  not  susceptible  to  bacillus  anthracis,  possesses  no  gi'anular 
leukoc}^es;  injected  anthrax  bacilli,  as  in  the  frog,  are  engulfed 
by  non-granular  leukocytes  possessing  irregularly  round  or  lobed 
imclei.  In  accordance  with  the  view  held  by  Metschnikoff  and 
himself,  Mesnil  believes  that  the  eosinophile  granules  represent 
transformed  material  pre\'iously  ingested  by  the  leukocyte ;  such  old 
phagocytes  filled  with  reserve  material  still  possess  some  remains  of 
their  phagocytic  power.  Mesnil  states  that  he  has  observed  these 
cells  in  the  frog  ingest  bacteria,  rarely  after  subc.utaneous  inocula- 
tion, but  more  frequently  after  the  injection  of  bacteria  into  the 
circulation. 

In  a  previous  paper^  I  have  reviewetl  the  e\ndence  which  demon- 
strates, I  believe,  that  the  eosinophile  cells  of  mammals  are  not 
derived  from  the  polynuclear  leukocytes  with  finer  granulation,  but 
exclusively  from  eosinophile  cells  in  the  bone-marrow.  These  cells 
of  the  marrow,  which  may  be  designated  eosinophile  myelocytes, 
are  analogous  to  the  myelocytes  with  finer  granulation,  the  parent 
cells  of  the  finely  granular  leukocytes.  In  lower  vertebrates  the 
relation  of  the  various  granular  leukocytes  to  one  another  and  to 
those  of  higher  mammals  are  less  clearly  understood.    In  birds,  for 

>  Joaraal  of  Physiology,  1895,  vol.  xviii.  p.  490. 

»  Ann.  de  I'Inst.  Pasteur,  1895,  vol.  ix.  p.  301. 

»  The  Ambeican  Journal  of  thb  Mkdical  Scikncks,  1904,  vol.  cxxvii.  p.  217. 


990    opie:  relation  of  celi^  with  eosinophils  granulation. 

example,  the  more  common  polynuclear  leukocytes  are  provided 
with  large  spindle-shaped  granules,  which,  like  the  less  numerous 
coarsely  granular  leukocytes  of  mammals,  have  a  strong  affinity  for 
eosin.  Hence,  conclusions  reached  by  a  study  of  .lower  vertebrates, 
some  of  which  apparently  possess  no  granular  leukocytes,  even  were 
they  in  accord,  are  not  with  our  present  knowledge  applicable  to 
mammals. 

In  the  article  just  mentioned  I  have  considered  certain  facts 
which  indicate  that  the  polynuclear  leukocytes  with  fine  and  with 
coarse  granules  in  different  mammalian  species  bear  corresponding 
relations  to  one  another.  A  second  series  of  experiments  performed 
by  Kanthack  and  Hardy^  on  rabbits,  guinea-pigs,  and  rats  has, 
therefore,  a  more  direct  bearing  upon  the  activities  of  the  eosinophile 
cells  in  man  and  in  other  higher  mammals.  In  mammals,  as  in 
lower  vertebrates,  according  to  Kanthack  and  Hardy,  those  wander- 
ing cells  which  are  first  attracted  by  micro-organisms  and  a  variety 
of  other  irritant  substances  are  coarsely  granular  oxyphile  (eosino- 
phile) cells,  which  have  their  origin  in  the  neighboring  connective 
tissue.  This  conclusion  has  been  based  upon  a  series  of  experiments 
in  which  various  bacteria  and  a  variety  of  substances,  such  as  nitrate 
of  silver,  turpentine,  and  filtrates  from  bacterial  cultures  have  been 
introduced  into  the  peritoneal  cavity  or  into  the  subcutaneous  tissue 
of  the  animals  just  named. 

If  Ziegler's  chambers  containing  cultures  of  bacillus  anthracis  or 
of  the  spirillum  of  cholera  are  introduced  into  the  peritoneal  cavity 
of  the  rabbit,  at  the  end  of  seven  hours  only  coarsely  granular 
eosinophile  cells  have  succeeded  in  entering.  When  a  less  virulent 
organism,  such  as  bacillus  ramosus,  is  employed,  large  non-granular 
cells  with  round  or  indented  nuclei  ("hyaline  cells")  have  accumu- 
lated in  large  numbers  at  the  end  of  two  and  a  half  hours.  The  more 
virulent  bacteria,  according  to  Kanthack  and  Hardy,  cause  rapid 
destruction  of  these  non-granular  cells,  while  the  less  virulent 
organism  allows  .them  to  accumulate.  In  another  series  of  experi- 
ments Kanthack  and  Hardy  have  injected  bacillus  anthracis,  bacillus 
pyocyaneus,  or  the  spirillum  of  cholera  in  small  amount  into  the 
peritoneal  cavity  of  the  guinea-pig  or  of  the  rat.  The  primary  result 
has  been  disappearance  of  the  cells  present  in  the  cavity,  and  as 
fragments  of  eosinophile  cells  are  to  be  found  in  the  peritoneal  fluid, 
they  are  believed  to  have  been  destroyed  in  part  at  least.  The  in- 
jected bacteria  are  quickly  attacked  by  the  coarsely  granular  cells,  and 
even  within  five  minutes  after  the  inoculation  of  bacillus  anthracis 
into  the  rat  40  per  cent,  of  the  eosinophile  cells  found  are  applied 
to  bacilli.  These  cells  do  not  ingest  bacteria,  but  their  granules, 
Kanthack  and  Hardy  have  maintained,  exhibit  the  phenomenon 
noted  in  the  frog.    Bacteria  are  engulfed  by  the  "hyaline"  cells,  the 

'  Journal  of  Physiology,  1894,  vol.  xvii.  p.  81. 
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process  beginning  within  ten  minutes  after  inoculation.  Destruction 
and  removal  of  bacteria,  they  conclude,  is  due  to  the  combined 
activity  of  two  kinds  of  cells,  the  coarsely  granular  oxyphile  (eosino- 
phile)  and  the  "hyaline"  cell. 

Durham^  has  studied  the  local  reaction  which  occurs  when  various 
bacteria  axe  injected  into  the  peritoneal  cavity  of  guinea-pigs.  He 
has  failed  to  observe  the  preliminary  attack  of  eosinophile  cells 
described  by  Kanthack  and  Hardy,  and  reaches  the  conclusion  that 
these  cells  have  no  important  part  in  the  destruction  of  bacteria. 
Durham  says,  however,  that  in  animals  which  die  within  thirty 
hours  after  inoculation,  the  only  cells  in  the  peritoneal  fluid  at  the 
time  of  death  are  finely  granular  polynuclear  leukoc^'tes  in  abun- 
dance, together  with  a  variable  number  of  coarsely  granular  leuko- 
cytes. At  times  only  one  coarsely  granular  cell  is  seen  in  ten 
fields  of  the  yi  objective,  while  in  other  instances  one  may  be 
found  in  almost  every  field.  Judged  by  their  relative  numbers,  the 
eosinophile  cells  at  this  stage,  Durham  belie\'es,  can  have  but  a  small 
share  in  the  work  of  destropng  bacteria. 

Noesske^  has  performed  experiments  with  the  tubercle  bacillus 
which  have  a  bearing  upon  the  present  subject.  Studying  this 
organism  under  conditions  which  cause  it  to  assume  a  radiate  forma- 
tion suggesting  actinomycosis  bovis,  he  found  at  an  early  stage  of 
infection,  about  such  colonies  of  the  bacillus,  free  granules,  which,  he 
thought,  were  derived  from  eosinophile  cells.  He  supported  his  views 
by  demonstrating  that  the  granules  react  to  stains  Uke  eosinophile 
granules  and  are  similarly  affected  by  digestive  ferments,  but  does 
not  bring  more  conclusive  e\adence  of  their  nature.  Introduction 
of  tubercle  bacilli  into  the  muscle  of  rabbits  showed  more  clearly 
that  eosinophile  cells  accumulate  at  the  seat  of  infection.  Colonies 
of  bacillus  tuberculosis  were  placed  within  an  incision  made  into 
the  muscle  of  the  back,  and  at  the  end  of  four  days  the  surrounding 
tissue  was  removed.  In  immediate  contact  with  the  implanted 
colonies  the  tissue  was  necrotic;  polynuclear  leukocytes  were  numer- 
ous, and  eosinophile  cells  were  few.  Near-by,  however,  eosinophile 
leukocytes  were  present  in  great  number  within  degenerate  muscle 
fibres,  among  which  were  scattered  tubercle  bacilli.  A  similar  re- 
sult was  produced  in  rabbits  with  tubercle  bacilli  killed  with  steam. 
Noesske,  moreover,  obtained  an  accumulation  of  eosinophile  cells 
in  the  subcutaneous  tissue  of  a  human  subject  by  injecting  the 
dead  bacilli.  He  reaches  the  conclusion  that  these  cells  are  always 
abundant  during  the  first  stage  of  tuberculous  infection.  Pyogenic 
bacteria,  on  the  contrary,  Noesske  found  caused  no  accumulation 
of  eosinophile  cells. 

EhrUch'  found  that  with  acute  leukocytosis  only  the  mononuclear 

>  Joarnal  of  Pathology  and  Bacteriology,  1897,  vol.  iv.  p.  388. 
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and  neutrophile  polynuclear  forms  of  the  blood  are  increased,  while 
the  eosinophile  cells  exhibit  an  apparent  diminution.  Subsequent 
observers  have  noted  a  well-marked  diminution  of  the  eosinophile 
leukocytes  during  various  infectious  diseases  caused  by  bacteria. 
Miiller  and  Rieder^  have  found  that  eosinophile  cells  are  diminished 
during  typhoid  fever,  Rieder^  noted  their  diminution  or  complete 
absence  from  the  blood  in  cases  of  pneumonia,  while  Canon^  noted 
a  diminution  in  association  with  septic  processes.  Zappert*  has 
carefully  studied  the  behavior  of  the  eosinophile  leukocytes  during 
the  course  of  various  infectious  diseases,  and  reaches  the  conclusion 
that  fever  is  associated  with  such  constant  diminution  of  the  absolute 
number  of  these  cells  that  this  diminution  may  be  regarded  as  one 
of  the  manifestations  of  febrile  intoxication.  With  pneumonia, 
typhoid  fever,  erysipelas,  and  certain  pyogenic  infections  eosinophile 
cells  are  diminished  so  long  as  fever  persists,  but  after  its  subsidence 
return  to  normal  or,  in  a  certain  proportion  of  cases,  undergo  a  more 
or  less  well-marked  increase  above  their  normal  number.  Zappert 
quotes  observations  of  Ehrlich^  upon  the  destruction  of  leukocytes 
in  the  spleen  during  febrile  processes,  and  reaches  the  conclusion 
that  eosinophile  cells  are  diminished  because  the  normal  trans- 
formation of  leukocytes  with  neutrophile  granulation  into  eosino- 
phile leukocytes  is  prevented. 

Observations  similar  to  those  of  Zappert  have  been  made  by 
Tiirk®  and  others  in  cases  of  pneumonia,  typhoid  fever,  diphtheria, 
and  with  various  suppurative  processes.  It  is,  however,  noteworthy 
that  in  certain  diseases  not  due  to  bacterial  infection,  such  as  scarlet 
fever  (Kotschetkoff^)  and  smallpox  (Ferguson^),  there  is  a  moderate 
increase  of  eosinophile  cells. 

In  hardened  tissues  which  have  been  the  seat  of  a  variety  of 
inflammatory  procesess  several  observers  have  noted  the  presence 
of  eosinophile  cells,  occasionally  in  considerable  number.  Numerous 
observations  have  shown  that  eosinophile  cells  are  often  abundant 
in  carcinomata  of  the  cervix  uteri,  in  nasal  polyps,  and  in  a  variety 
of  other  benign  and  malignant  tumors.  From  a  study  of  tissue  ob- 
tained at  autopsy  and  from  the  operating  table,  Noesske^  reached  the 
conclusion  that  tumors  of  mucous  membranes,  particularly  when 
they  are  exposed  to  injury,  are  rich  in  eosinophile  cells;  immense 
numbers  are  not  infrequently  found  in  epitheliomata  of  the  lip  or 
of  the  tongue,  in  carcinomata  of  the  cervix  uteri,  and  in  laryngeal 

1  Deutsches  Arch.  f.  kiln.  Med.,  1891,  vol.  xlviii.  p.  47. 

*  Beitrage  zur  Kenntniss  der  Leukocytoses,  Leipzig,  1892. 

*  Deutsche  med.  Woch.,  1892,  vol.  xviii.  p.  206. 

*  Zeit.  f.  kiln.  Med.,  1893,  vol.  xxiii.  p.  227. 

*  Zur  Kenntniss  des  acuten  Mllztutnors,  Charit6-Ann.,  9  Jahr. 

*  Klinische  Tlntereuchungen  liber  das  Verhalten  des  Blutes  bei  Infectionskrankbeiten,  Wien 
und  Leipzig,  1898. 

'  Ref.,  Cent.  f.  allg.  Path.  u.  path!  Anat.,  1892,  No.  11. 
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tumors.  Tumors  situated  below  the  skin  contain  eosinophile  cells 
when  the  overlying  epithelium  is  lost  and  ulceration  is  beginning. 
When  benign  or  malignant  tumors  are  situated  in  internal  organs 
where  they  are  protected  from  infection,  eosinophile  cells  are  scant 
or  absent.  Noesske  thinks  that  these  cells  have  a  part  in  protecting 
the  tissue  from  bacterial  infection.  Where,  however,  the  tumor 
tissue  is  the  seat  of  an  advanced  inflammation,  and,  indeed,  in  the 
lesions  of  various  pyogenic  or  other  inflammatory  processes,  such 
as  erysipelas,  osteomyeUtis,  and  pneumonia,  eosinophile  cells  are 
present  in  small  number  or  are  completely  absent.  Eosinophile 
cells,  at  times  in  very  large  number,  have  been  found  by  Howard  and 
Perkins*  in  the  lesion  of  appendicitis,  salpingitis,  oophoritis,  and 
perioophoritis,  acute  interstitial  and  suppurative  nephritis,  enteritis, 
and  of  a  variety  of  other  inflanamatory  processes.  Their  association 
with  such  lesions  has  not  been  found  constant,  and  in  some  instances 
they  are  normally  present  in  the  affected  tissue. 

In  an  article  to  which  reference  has  already  been  made,  I  have 
collected  e\'idence  to  show  that  the  bone-marrow  is  the  seat  of  origin 
of  the  eosinophile  leukocytes,  and  the  vascular  system  the  path  by 
which  they  are  distributed  to  various  tissues  of  the  body.  Changes 
in  the  blood  being  subject  to  observation  during  the  entire  course  of 
an  experimental  infection,  it  is  possible  to  determine  if  the  eosino- 
phile cells  of  the  blood  exhibit  a  characteristic  reaction  to  bacterial 
invasion. 

Methods.  In  counting  the  relative  and  absolute  number  of  eosin- 
ophile leukoc}ies  in  the  blood,  I  have  used  the  methods  previously 
described.'  For  the  purpose  of  these  experiments  the  guinea-pig  has 
been  found  particulariy  suitable,  since  the  blood  of  apparently 
healthy  full-grown  animals  usually  contains  from  5  per  cent,  to  10  per 
cent,  of  eosinophile  leukocytes.  Hence  the  effect  of  conditions  which 
cause  a  diminution  of  these  cells  can  be  far  more  accurately  deter- 
mined than  in  animals  possessing  only  a  very  small  proportion  of 
such  cells.  In  order  to  test  the  behavior  of  the  eosinophile  cells,  I 
have  employed  a  variety  of  bacteria,  including  bacillus  tuberculosis, 
bacillus  anthracis,  bacillus  cholerae  suis,  and  bacillus  mucosus 
capsulatus  (of  Friedlander),  all  of  which  are  pathogenic  in  small 
quantity  for  guinea-pigs.  Bacillus  pyocyaneus  has  been  selected 
as  a  convenient  means  of  studying  the  effect  of  a  relatively  severe 
infection  from  which  the  animal  is  capable  of  recovering.  Bouillon 
cultures  incubated  from  twenty-four  to  forty-eight  hours  have  been 
employed  in  varying  amount.  The  injection  of  as  much  as  3  c.c. 
of  sterile  bouillon  into  the  peritoneal  cavity  has  caused  no  note- 
worthy change  in  the  number  of  eosinophile  cells  nor  in  the  weight 
of  the  animal. 

»  Johns  Hopkins  Hospital  Reports,  1902,  vol.  x.  p.  2<9. 
«  Loc.  dt. 
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Behavior  of  the  Eosinophile  Leukocytes  during  the  Course  of  Fatal 
Bacterial  Infection. 

Infection  of  guinea-pigs  with  a  moderate  number  of  trichinae,  I 
have  shown/  causes  a  gradual  increase  of  the  eosinophile  leuko- 
cytes, but  death  is  preceded  by  rapid  diminution.  The  administra- 
tion of  a  very  large  number  of  parasites  is  more  quickly  fatal;  the 
eosinophile  cells  diminish  in  number  and  completely  disappear 
from  the  blood.  The  effect  of  fatal  bacterial  infection  is  similar, 
though  the  eosinophile  cells  may  disappear  from  the  circulating 
blood  more  gradually. 


Showing  changes  in  the  percentage  of  eosinophile  leukocytes  (dotted  line),  and  in  weight 
(straight  hlack  line),  caused  by  infection  with  bacillus  tuberculosis.  The  day  of  inoculation 
in  this  and  in  subsequent  charts  is  marked  by  a  X- 

Chart  I.  records  the  proportion  of  eosinophile  leukocytes  in  the 
blood  and  the  weight  of  a  large  guinea-pig  which  received  into  the 
subcutaneous  tissue  of  the  abdominal  wall  0.5  c.c.  of  a  suspension 
in  bouillon  of  bacillus  tuberculosis.  Two  days  before  death  eosino- 
phile cells  had  almost  completely  disappeared  from  the  blood. 

Chart  II.  records  the  percentage  of  eosinophiles  and  the  weight 
of  a  large  animal  which  reqeived  subcutaneously  0.5  c.c.  of  a  bouillon 

1  The  American  Journal  of  the  Medical  Sciences,  March,  1904. 
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culture  of  bacillus  cholerse  suis  incubated  twenty-four  hours.  Death 
did  not  occur  until  the  ninth  day,  but  the  eosinophile  leukocytes, 
which  at  the  beginning  of  the  experiment  constituted  15  per  cent, 
of  the  white  blood  corpuscles,  had  almost  completely  disappeared 
on  the  fifth  day. 

In  both  experiments  the  tissues  from  the  animals  were  hardened  in 
Zenker's  fluid  and  stained,  after  embedding  in  paraflSn,  with  hajma- 
toxylin  and  eosin,  so  that  eosinophile  cells  might  be  identified.  The 
paucity  of  eosinophile  cells  in  the  tissues  in  both  experiments  is  in 
harmony  with  their  disappearance  from  the  blood.  In  the  spleen, 
where  the  number  of  eosinophile  cells  normally  present  corresponds 
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Showing  changes  in  the  percentage  of  eosinophile  leukocytes  (dotted  line)  and  in  weight 
(straight  line),  caused  by  infection  with  bacillus  cbolerse  suis. 


approximately  to  their  number  in  the  circulating  blood,  no  eosinophile 
cells  are  found.  In  the  mucosa  of  the  small  intestine,  even  in  the 
neighborhood  of  Peyer's  patches,  none  have  been  found  in  the 
sections  examined.  In  a  mesenteric  lymphatic  gland  from  the 
animal  injected  with  the  bacillus  of  hog  cholera  only  a  few  scattered 
eosinophile  cells  are  found.  Particularly  remarkable  is  the  small 
number  of  cells  with  eosinophile  granulation  present  in  the  bone- 
marrow;  myelocytes  occur,  but  are  sparsely  scattered,  while  the 
almost  complete  absence  of  smaller  eosinophile  cells  with  lobed 
nuclei  is  noteworthy.    In  the  bone-marrow  from  both  animals  occur 
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very  small  eosinophile  cells,  with  a  diameter  approximately  two- 
thirds  that  of  an  eosinophile  leukocyte.  These  dwarfed  cells  have 
nuclei  which  are  round  or  only  slightly  indented,  resembling  in  the 
latter  case  intermediate  stages  between  the  nucleus  of  the  myelocyte 
and  the  typically  lobed  nucleus  of  the  mature  eosinophile  leukocyte. 
With  bacterial  infections  which  are  more  acute  than  those  just 
described,  eosinophile  leukocytes  disappear  much  more  quickly 
from  the  circulating  blood;  indeed,  none  may  be  found  in  specimens 
examined  at  the  end  of  a  few  hours.  Injection  of  1  c.c.  of  a  bouillon 
culture  of  bacillus  pyocyaneus,  which  had  been  incubated  four  days, 
into  the  peritoneal  cavity  of  a  guinea-pig  possessing  5.7  per  cent, 
of  eosinophile  leukocytes,  caused  their  disappearance  within  twenty- 
four  hours ;  death  occurred  at  the  end  of  forty  hours.  Subcutaneous 
inoculation  of  0.5  c.c.  of  a  twenty-hour  culture  of  the  same  organism 
caused  the  percentage  of  eosinophile  leukocytes  to  fall  from  9.7 
to  0.5  in  eight  hours.  Bacillus  mucosus  capsulatus  (0.3  c.c.  of  a 
forty-eight-hour-old  bouillon  culture  injected  into  the  peritoneal 
cavity)  caused  the  eosinophile  leukocytes  to  diminish  during  four 
hours  from  20.7  per  cent,  to  7.3  per  cent,  of  the  number  of  white 
blood  corpuscles.  The  injection  of  streptococcus  pyogenes  into 
the  peritoneal  cavity  had  a  similar  eifect;  1  c.c.  of  a  culture  four 
days  old  caused  the  eosinophiles  of  a  guinea-pig  possessing  5.7  per 
cent,  to  diminish  to  such  an  extent  that  none  were  found  in  a  speci- 
men examined  at  the  end  of  four  hours. 

Behavior  of  Eosinophile  Leukocytes  during  the  Course  of  Non^fatal 
Bacterial  Infection. 

The  disappearance  of  eosinophile  leukocytes  under  the  influence 
of  severe,  usually  fatal  infections  has  suggested  the  desirability  of 
studying  their  behavior  during  the  course  of  acute  infections  from 
which  the  animal  is  capable  of  recovery.  For  this  purpose  bacillus 
pyocyaneus  has  been  selected  and  has  been  injected  into  the  peri- 
toneal cavity  in  order  to  avoid  the  prolonged  effect  of  a  localized 
abscess.  The  injection  of  0.5  c.c.  to  1  c.c.  of  a  culture  in  bouillon 
incubated  at  37°  C.  during  twenty-four  hours  causes  an  acute  general 
peritonitis,  from  which  the  animal  usually  recovers.  The  well- 
known  effect  of  such  inoculation  upon  the  blood  being  an  increase 
of  the  polynuclear  leukocytes  with  fine  granulation,  I  have  limited 
my  attention  to  the  behavior  of  the  eosinophile  cells. 

Chart  III.  records  the  effect  of  the  intraperitoneal  inoculation  of 
0.7  c.c.  of  a  bouillon  culture  of  bacillus  pyocyaneus  upon  a  large 
guinea-pig  of  which  the  eosinophile  leukocytes  constituted  7,3  per 
cent,  of  the  white  corpuscles. 

.At  the  end  of  twenty-four  hours  after  inoculation  eosinophile 
leukocytes  had  diminished  to  such  extent  that  none  were  found  in 
the  specimens  of  blood  examiped.     The  proportion  gradually  rose 
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and  reached  a  maximum  on  the  sixth  day,  when  it  exceeded  that 
originally  present;  on  the  eighth  day  the  percentage  count  agreed 
approximately  with  that  before  inoculation.  The  absolute  number 
of  eosinophile  cells  has  been  estimated  from  the  total  number  of 
leukocytes,  counted  daily  by  the  same  Thoma-Zeiss  apparatus,  and 
the  changes  which  it  undergoes  are  found  to  correspond  \Nath  those 
of  the  percentage  count.  The  weight  of  the  animal  has  been 
recorded,  since  it  gives  an  indication  of  the  effect  of  infection  upon 
the  general  metabolism  of  the  animal. 

Chart  III. 
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Showing  changes  in  the  percentage  (dotted  line)  and  in  the  absolute  number  (broken  line) 
of  eosinophile  leukocytes  after  infection  with  bacillos  pyocyaneos.  On  the  firet  day  0.7  c.c.  of 
a  bouillon  culture  twenty-four  hours  old  was  injected,  and  on  the  ninth  day  this  doee  was  re- 
peated. The  animal  was  killed  on  the  tenth  day.  The  weight  is  indicated  by  an  unbroken 
straight  line. 

Chart  IV.  is  appended  in  order  to  confirm  the  results  just  described. 
The  small  dose  (0.5  c.c.)  of  bacillus  pyocyaneus  injected  on  the 
first  day  was  followed  by  a  much  less  marked  increase  of  eosino- 
philes,  than  that  consequent  upon  the  second  larger  dose  (1  c.c). 
In  these  experiments,  as  in  that  recorded  by  Chart  III.,  decrease  of 
eosinophile  cells  to  almost  complete  disappearance  is  the  first 
effect  of  inoculation;  a  somewhat  gradual  increase  follows  and 
reaches  a  maximum  on  the  fifth  or  sixth  day,  when,  after  inoculating 
0.7  c.c.  or  1  c.c.  of  the  culture,  the  number  of  eosinophile  cells  in 
1  c.mm.  of  blood  is  more  than  twice  the  original  number.  A 
return  to  normal  then  follows.  Such  changes  in  the  blood  suggest 
that  destruction  of  eosinophile  cells  has  been  followed  by  regenera- 
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tion  causing  an  accumulation  in  excess  of  the  normal.  In  order  to 
obtain  an  explanation  of  this  phenomenon  it  is  essential  to  know 
the  cause  of  their  temporary  disappearance  during  what  may  be 
termed  the  stage  of  eosinophile  leucopenia. 

In  order  to  determine  the  fate  of  the  eosinophile  leukocytes 
which  have  disappeared  from  the  peripheral  circulation  during  the 
early  stages  of  acute  bacterial  infection  attention  has  been  directed 
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Showing  the  effect  of  infection  with  bacillus  pyocyaneus.  On  the  first  day  0.5  c.c,  on  the 
eighth  day  1  c.c.  of  a  culture  twenty-four  hours  old  was  injected ;  on  the  sixteenth  day  the 
animal  received  1  c.c.  of  a  culture  four  days  old,  and  death  occurred  on  the  eighteenth  day. 

to  the  seat  of  infection.  For  the  study  of  the  local  changes  which 
follow  inoculation  the  peritoneal  cavity  ofifers  obvious  advantages. 
The  inflammatory  exudates  which  accumulate  can  be  readily 
obtained  while  the  phenomena  occurring  in  the  tissues  can  be  con- 
veniently studied  in  preparations  made  from  the  transparent  tissue 
of  the  omentum  and  mesentery. 


Local  Accumulation  of  Eosinophile  Leukocytes  after  Intraperitoneal 
Inoculation  of  Bacteria. 

Since  previous  studies  have  shown  that  local  accumulation  of 
eosinophile  cells  is  the  result  of  their  migration  from  the  blood- 
vessels, it  has  been  considered  desirable  to  study  with  especial  care 
the  contents  of  the  vessels  at  the  site  of  inoculation  and  to  note  per- 
haps the  occurrence  of  migration.  For  this  purpose  the  following 
method  has  been  employed:  At  the  end  of  a  variable  time  after 
inoculation  the  animal  is  etherized  and,  while  breathing  still  con- 
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tinues,  the  peritoneal  cavity  is  opened  in  the  midUne.  After  speci- 
mens of  the  peritoneal  exudate  have  been  prepared,  Zenker's  fluid 
(containing  5  per  cent,  of  acetic  acid)  warmed  to  a  temperature  of 
40°  C.  is  poured  into  the  cavity.  The  omentum  and  mesentery, 
together  with  the  peritoneum  elsewhere,  are  thus  quickly  hardened. 
The  tissues  to  be  preserved  are  removed  and  kept  in  Zenker's  fluid 
about  twenty-four  hours,  after  which  they  are  treated  in  the  usual 
way.  Small  pieces  of  the  omentum  and  mesentery  are  stained 
without  embedding.  Treatment  of  these  membranes,  previously 
stained  with  hsematoxylin,  with  0.5  per  cent,  aqueous  solution  of 
eosin  has  served  to  demonstrate  so  clearly  the  granules  of  the  eosino- 
phile  leukocytes  that  these  cells  are  readily  distinguishable  from 
the  more  numerous  pol^inorphonuclear  leukocytes  with  fine  granu- 
lation; at  the  same  time  they  are  recognizable  \sdthin  the  blood- 
vessels. The  amoeboid  shape  of  the  leukocytes  is  often  well  pre- 
served and  not  infrequently  they  are  fixed  in  process  of  migration 
from  the  vessels.  Methylene  blue  used  vnih  eosin  has  the  advan- 
tage of  staining  bacteria. 

The  peritoneal  cavity  contains  normally  a  small  amount  of  clear 
fluid  in  which  are  suspended  a  considerable  number  of  cells.  The 
character  of  these  wandering  cells  has  been  the  subject  of  special 
study  by  Kanthack  and  Hardy,  who  found  the  following  varieties: 
1.  Polymorphonuclear  cells  with  coarse  eosinophile  granules  form- 
ing in  guinea-pigs  from  30  per  cent,  to  50  per  cent,  of  the  total 
number  of  cells.  2.  Cells  with  basophile  granulation  occurring  in 
small  number.  3.  Small  cells,  identical  with  the  lymphocytes  of 
the  blood,  possessing  a  single  round  nucleus  surrounded  by  a  nar- 
row rim  of  protoplasm.  4.  Larger  mononuclear  cells  with  round 
or  indented  nuclei  and  fairly  abundant  non-granular  protoplasm. 
The  latter  Kanthack  and  Hardy  designate  "hyaline  cells."  Both 
Durham  and  Beattie  have  found  in  the  peritoneal  cavity  of  guinea- 
pigs  three  types  of  wandering  cells  described  by  Kanthack  and 
Hardy,  but  have  not  noted  the  presence  of  cells  wdth  basophile 
granulation.  The  "hyaline  cells"  of  these  authors  in  part  at  least 
are  the  macrophages  of  Metschnikoff. 

Before  describing  my  observations  upon  the  behavior  of  the 
eosinophile  cells  in  the  presence  of  bacterial  infection  I  will  briefly 
define  the  reaction  which  occurs  when  bacteria  are  injected  into  the 
peritoneal  cavity.  These  changes  have  been  studied  by  Issaeff,^ 
Metschnikoff,^  Durham,'  and  Beattie.*  The  first  effect  of  intra- 
j)eritoneal  inoculation  is  the  partial  disappearance  of  cellular  ele- 
ments normally  present,  so  that  in  the  guinea-pig,  according  to 
Durham,  five  or  six  minutes  after  injection  almost  all  cells  save 
lymphocytes  have  disappeared. 

»  Zelt.  f.  Hygiene,  1894,  vol.  xvi.  p.  287.  s  Ann.  de  I'Inst.  Pasteur.  1895,  Tol.  Ix.  p.  369. 

•  Joaraal  of  Pathology  and  Bacteriology,  1896,  vol.  iv.  p.  338. 

*  Ibid.,  1903,  vol.  Vlil.  p.  129. 

VOL.  127,  NO.  fi.-JtsE,  1904.  65 
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This  stage  of  leucopenia  persists  about  one  hour  (Durham), 
during  which  time  the  amount  of  peritoneal  fluid  increases.  Metsch- 
nikoff  has  maintained  that  the  disappearance  of  leukocytes  is  the 
result  of  their  destruction  by  the  toxic  products  introduced  with  the 
micro-organisms.  Durham  has  brought  forward  evidence  to  sup- 
port a  different  explanation.  At  the  end  of  only  two  minutes  after 
injection  he  has  noted  that  "hyaline"  and  eosinophile  cells  begin 
to  adhere  in  clumps,  the  lymphocytes  being  exempt.  At  first  these 
groups  are  small,  but  later  large  masses  containing  many  cells  may 
be  found.  Such  masses  tend  to  adhere  to  the  peritoneal  surfaces, 
but  especially  to  the  omentum,  so  that  at  the  end  of  about  twenty 
minutes  (Durham)  "hyaline"  and  eosinophile  cells  are  here  pres- 
ent in  considerable  number.  At  the  end  of  about  an  hour  poly- 
nuclear  leukocytes  with  fine  granulation  make  their  appearance 
and  subsequently  accumulate  so  that  about  fifteen  hours  after 
inoculation  they  are  present  in  enormous  number.  They  are 
actively  phagocytic  and  ingest  bacteria.  If,  however,  infection  is 
caused  by  a  large  dose  of  a  virulent  organism,  few  polynuclear 
leukocytes  may  be  found  and  the  stage  of  leucopenia  may  persist 
until  death.  With  a  relatively  mild  infection  which  has  caused  the 
accumulation  of  polynuclear  cells  in  great  number,  cells  of  another 
type  appear  at  the  end  of  about  fifteen  hours.  They  are  larger 
than  polynuclear  leukocytes  and  have  a  large  round,  oval,  or  indented 
nucleus.  These  cells,  which  are  the  macrophages  of  Metschnikoff, 
are  actively  phagocytic  and  ingest  not  only  bacteria  but  poly- 
nuclear leukocytes  as  well,  so  that  frequently  several  of  the  latter 
are  seen  within  one  macrophage.  Upon  the  fourth,  fifth,  or  sixth 
day  after  infection,  the  peritoneal  fluid  has  assumed  its  normal 
characters,  disappearance  of  the  polynuclear  leukocytes  being  fol- 
lowed by  that  of  the  macrophages. 

Observers  who  have  studied  the  foregoing  phenomena  have  not 
failed  to  note  the  presence  of  eosinophile  cells  in  the  exudate  which 
accumulates.  Such  cells,  however,  exist  in  the  normal  peritoneal 
cavity,  and  the  difiiculty  of  determining  whether  they  are  increased 
or  diminished  is  considerable.  The  divergent  conclusions  reached 
by  observers  who  have  studied  the  effect  of  intraperitoneal  inocula- 
tion have  already  been  cited. 

Study  of  the  blood  has  shown  that  eosinophile  cells  partially  or 
completely  disappear  from  the  peripheral  circulation  within  a  few 
hours  after  intraperitoneal  inoculation.  Study  of  the  membranes 
which  are  contained  vsdthin  the  peritoneal  cavity  has  explained  this 
phenomenon.  Eosinophile  cells  constitute  a  considerable  propor- 
tion of  the  immense  number  of  leukocytes  which  within  several 
hours  are  attracted  to  the  bloodvessels  which  abut  upon  the  infected 
peritoneal  surface.  Their  migration  and  accumulation  within  the 
■  peritoneal  cavity  are  demonstrable.  These  facts  may  be  best 
illustrated  by  a  series  of  experiments  performed  with  bacillus  pyo- 
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cyaneus.  The  following  observations  have  been  made  upon  four- 
teen animals  inoculated  intraperitoneally  and  killed  after  intervals 
varying  from  a  few  minutes  to  twenty-four  hours : 

Within  a  few  minutes  after  the  injection  of  one  cubic  centimetre  of 
a  bouillon  culture  of  bacillus  pyocyaneus  incubated  twenty-four 
hours  large  mononuclear  and  eosinophile  cells  disappear  from  the 
peritoneal  cavity,  so  that  in  animals  killed  at  the  end  of  eight  and 
fifteen  minutes  after  inoculation  only  one  or  two  eosinophile  leuko- 
cytes have  been  encountered  while  counting  several  hundred  cells, 
almost  exclusively  lymphocytes.  Examination  of  the  omentum 
fixed  and  stained  confirms  the  statements  of  Durham.  Large 
mononuclear  cells  form  compact  clumps,  often  containing  a  hun- 
dred or  more  cells,  among  which  are  eosinophile  cells  in  varying 
number.  Altered  or  fragmented  eosinophile  cells  were  not  seen, 
and  evidence  that  these  cells  had  undergone  destruction  was  not 
obtained.  In  animals  killed  at  the  end  of  eight,  fifteen,  or  thirty 
minutes  after  inoculation  the  number  of  leukocytes  within  the  blood- 
vessels of  the  omentum  and  mesentery  has  undergone  no  change. 
Within  small  veins  having  a  diameter  equal  or  twice  that  of  a  poly- 
nuclear  leukoc\i;e,  white  corpuscles  are  scattered  among  the  red 
corpuscles  at  such  long  intervals  that  the  labor  of  counting  them 
is  considerable.  In  the  tissue  of  the  mesentery  eosinophile  cells 
occur  in  considerable  number,  but  are  not  more  numerous  than  in 
the  normal  animal. 

At  the  end  of  one  hour  the  number  of  cells  in  the  peritoneal  exudate 
is  still  small,  though  polynuclear  leukocytes  with  fine  granulation 
have  made  their  appearance.  Eosinophile  cells  are  also  present  in 
small  number.  In  the  tissue  of  the  mesentery  a  few  polynuclear 
leukocytes  are  found  about  many  of  the  bloodvessels.  Within  the 
lumen  of  the  vessels  leukocytes  are  much  more  numerous  than 
before  and  are  in  large  pait  finely  granular  polynuclear  leukocytes, 
some  of  which  are  flattened  out  upon  the  endothelial  surface  of  the 
vessel,  while  others  are  in  process  of  migration. 

At  the  end  of  two  hours  the  same  changes  are  more  advanced.  In 
the  peritoneal  exudate  cells  are  not  numerous  and  about  one-half  of 
those  present  are  polynuclear  forms  with  fine  granulation;  eosino- 
phile cells  are  fairly  numerous  and  constitute  about  10  per  cent. 
Leukocytes  have  accumulated  in  the  bloodvessels  of  the  mesentery 
and  are  often  found  in  fair  number  about  them,  while  cells  in 
process  of  migration  are  numerous.  Eosinophile  cells  are  present 
both  in  the  tissue  and  within  the  _  bloodvessels,  but  their  proportion 
does  not  differ  notably  from  that  in  the  peripheral  circulation 
before  inoculation.  In  an  animal  (weight  553  grams),  of  which 
the  eosinophile  leukocytes  numbered  5.7  per  cent,  before  inocula- 
tion, 4  per  cent,  were  counted  in  small  veins  in  diameter  about  twice 
that  of  a  polynuclear  leukocyte.  Since,  however,' the  total  number 
of  leukocytes  within  these  vessels  has  been  enormously  increased, 
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such  percentage  indicates  that  many  eosinophile  cells  have  been 
held  in  the  vessels  of  the  inflamed  region.  Eosinophile  cells  are 
occasionally  found  in  process  of  migration. 

At  the  end  of  four  hours  the  influence  of  bacterial  infection  upon 
the  eosinophile  leukocytes  is  more  clearly  demonstrable.  The 
omentum  is  now  covered  by  purulent  exudate  and,  as  Durham  has 
described  it,  is  rolled  into  a  compact  mass  lying  in  contact  with  the 
stomach.  In  the  peritoneal  cavity  is  a  considerable  amount  of  tur- 
bid fluid  containing  an  immense  number  of  cells  which  are  almost 
wholly  polynuclear  leukocytes.  Eosinophile  cells  are  present,  but  in 
small  number,  so  that  one  or  two  are  encountered  while  counting  suc- 
cessive hundreds  of  cells.  In  the  tissue  of  the  mesentery  polynuclear 
leukocytes  are  numerous  and  eosinophile  cells  are  present  in  smaller 
proportion.  In  the  bloodvessels  leukocytes  are  closely  crowded  and 
eosinophile  cells  are  very  numerous.  In  blood  from  the  ear  of  a 
guinea-pig  weighing  604  grams  the  eosinophile  leukocytes  which  had 
constituted  8.3  per  cent,  of  the  white  corpuscles  before  inoculation 
had  fallen  at  the  end  of  four  hours  to  1.3  per  cent.  The  animal  was 
killed  within  the  next  half-hour.  In  small  veins  of  the  mesentery 
with  a  diameter  from  three  to  four  times  that  of  a  polynuclear 
leukocyte,  21,  26,  20,  and  23  eosinophile  leukocytes  were  counted  in 
successive  hundreds  of  white  Corpuscles,  which  are  here  present  in 
very  large  numbers.  In  smaller  vessels  with  a  diameter  approxi- 
mately half  as  great,  leukocytes  are  less  numerous  and  a  smaller 
number  of  eosinophile  cells  are  present,  the  count  in  two  successive 
hundreds  being  11  and  13.  Where  eosinophile  cells  are  so  numerous 
the  process  of  migration  is  readily  demonstrable.  Some  cells  with 
eosinophile  granulation  are  flattened  and  closely  applied  to  the 
inner  surface  of  the  vessel;  others  have  been  fixed  while  making 
their  way  through  the  wall  of  the  vessel,  part  of  the  cell  being  still 
within  the  lumen,  while  a  part  has  penetrated  the  intima  and  pro- 
jects upon  the  outer  surface  of  the  small  v^in  which  is  formed  by 
little  more  than  a  layer  of  endothelial  cells.  That  part  of  the  leuko- 
cyte which  projects  from  the  vessel  wall  is  occasionally  connected 
with  the  remainder,  still  in  the  lumen  of  the  vessel,  by  a  strand  of 
protoplasm  drawn  out  into  a  narrow  thread.  Upon  the  surface  of 
the  omentum  polynuclear  leukocytes  are  present  in  great  number 
and  are  usually  collected  to  form  compact  clumps.  Within  and 
about  such  masses  eosinophile  leukocytes  are  numerous.  In  the 
bloodvessels  of  the  omentum,  polynuclear  leukocytes,  both  with 
fine  and  with  coarse  granulation,  are  abundant. 

At  the  end  of  eight  hours  polynuclear  leukocytes  are  present  in 
the  peritoneal  exudate  in  immense  number  and  are  in  large  part 
collected  into  masses  held  together  by  a  network  of  fibrin.  From 
1  to  2  per  cent,  of  eosinophile  cells  can  be  counted  in  the  fresh 
exudate.  The  masses  of  leukocytes  just  mentioned  are  particu- 
larly numerous  upon  the  surface  of  the  retracted  omentum.     In 
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specimens  of  the  omentum  stained  with  eosin  and  methylene  blue 
eosinophile  cells  are  clearly  demonstrable  even  though  embedded  in 
masses  of  finely  granular  leukocytes,  and  are  particularly  numerous 
within  the  clumps  of  leukocytes  already  mentioned.  From  such 
specimens  one  obtains  con^^ncing  e\T[dence  that  eosinophile  cells  in 
number  far  greater  than  that  originally  present  have  found  their 
way  into  the  peritoneal  cavity, 

Eosinophile  leukocytes  upon  the  surface  of  the  omentum  are  in 
part  normal  in  appearance  and  are  provided  wdth  lobed  nuclei 
which  stain  most  deeply  at  the  periphery.  Eosinophile  cells 
exhibiting  degenerative  changes  are  however,  readily  found. 
Though  the  eosinophile  granules  are  still  well  preserved,  the  nucleus 
of  the  cell  is  contracted  into  one  or  more  small  round  masses  which 
stain  deeply  and  homogeneously.  \Vhile  the  finely  granular  leuko- 
cytes almost  uniformly  contain  many  ingested  bacteria,  the  bodies 
of  the  eosinophile  cells  are  free  from  such  inclusions. 

Examination  of  the  mesentery  demonstrates  that  leukocytes  are 
less  numerous  in  the  small  bloodvessels  than  at  an  earlier  period. 
Though  polynuclear  leukocytes  and  eosinophile  cells  are  still 
abundant,  migration  is  less  active  and  at  the  end  of  sixteen  hours 
has  apparently  ceased  completely. 

At  the  end  of  sixteen  hours  eosinophile  leukoc}i;es  still  form  a  con- 
spicuous feature  of  the  exudate  upon  the  surface  of  the  omentum 
and  to  less  extent  upon  the  surface  of  the  mesentery.  Many  are 
still  well  preserved,  but  a  considerable  proportion  exhibit  degen- 
erative changes,  the  nucleus  being  contracted  into  one  or  more 
small  masses  of  chromatin  which  stain  deeply  and  homogeneously. 
Occasionally  a  clear  vacuole  is  situated  within  the  otherwise  com- 
pact globule  of  chromatin.  In  some  instances,  on  the  contrary, 
the  lobed  nucleus  of  the  eosinophile  cell  is  swollen  and  stains  poorly. 
Changes  of  a  similar  nature  affect  the  nuclei  of  the  finely  granular 
pol>Tiuclear  leukocytes.  At  this  stage  large  mononuclear  cells 
have  made  their  appearance. 

At  the  end  of  twenty-four  hours  large  mononuclear  cells  have 

:ome  numerous.     Eosinophile  leukocytes  form  a  small  propor- 
)n  of  the  great  number  of  cells  present  in  the  exudate.     Ingestion 

polynuclear  cells  by  the  large  mononuclear  phagocytes  has  begun. 

this  process  the  eosinophile  and  finely  granular  leukocytes  are 
[equally  concerned,  and   within  a  macrophage   may  be   found  a 
)und  clump  of  coarse  eosinophile  granules  from  which  the  nucleus 
completely  disappeared. 

In  order  to  confirm  the  preceding  observations,  repeating  the 
jriments,   I   have   employed,   instead   of   bacillus   pyocyaneus, 

villus  mucosus  capsulatus  (of  Friedlander),  an  organism  far  more 
ithogenic  for  guinea-pigs. 

Experiment  A  (Bacillus  Mucosus  Capsulatus).  An  animal 
l^eighing  492  grams  received  0.3  c.c.  of  a  bouillon  culture  twenty- 
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four  hours  old.  The  eosinophile  leukocytes  before  inoculation 
constituted  3.3  per  cent,  of  the  white  blood  corpuscles.  In  the 
peritoneal  exudate  at  the  end  of  three  hours  free  bacteria  are  present 
in  large  number;  polynuclear  leukocytes,  lymphocytes,  and  eosino- 
phile cells  are  present,  the  latter  forming  35.3  per  cent.  In  the 
tissue  of  the  mesentery  leukocytes  occur  in  moderate  number.  In 
the  small  veins  leukocytes  are  very  numerous,  and  in  four  successive 
hundreds  of  white  corpuscles  the  proportion  of  eosinophile  leuko- 
cytes was  14,  17,  13,  and  17  per  cent.  Eosinophile  cells  are  found 
fixed  in  process  of  migration. 

Experiment  B  {Bacillus  Mucosus  Capsulatus).  An  animal 
weighing  625  gi'ams  received  intraperitoneally  0.3  c.c.  of  a  culture 
of  bacillus  mucosus  capsulatus  forty-eight  hours  old.  The  eosino- 
phile leukocytes  in  the  peripheral  circulation  which  before  inocula- 
tion numbered  24.3  per  cent,  fell  at  the  end  of  four  hours  to  7.3  per 
cent.  The  animal  was  killed  at  the  end  of  four  and  a  half  hours. 
Cells  are  fairly  numerous  in  the  peritoneal  exudate  and  are  almost 
wholly  polymorphonuclear  leukocytes  and  eosinophile  cells,  the 
latter  constituting  7.7  per  cent.  In  the  mesentery  polynuclear 
leukocytes  and  eosinophile  cells  occur  in  considerable  number,  par- 
ticularly in  the  neighborhood  of  the  bloodvessels.  In  the  vessels 
leukocytes  are  usually  accumulated  in  such  number  that  the  lumen 
is  closely  packed  with  cells  of  which  eosinophile  leukocytes  consti- 
tute considerably  more  than  half.  To  obtain  an  approximate 
estimation  of  their  relative  number  they  were  counted  in  small 
vessels  with  a  diameter  from  one  and  a  half  to  twice  that  of  an  eosino- 
phile cell;  the  percentage  count  was  65  per  cent.  Many  of  these 
cells  are  found  flattened  and  closely  applied  to  the  endothelial  sur- 
face of  the  vessel,  while  others  are  found  in  process  of  migration; 
a  small  process  containing  part  of  the  nucleus  may  project  between 
the  endotheUal  cells,  the  remainder  of  the  leukocytes  being  within 
the  lumen.  Sections  of  the  mesentery  embedded  in  paraflBn  con- 
firmed the  observations  just  described.  In  the  lumen  of  one  com- 
paratively small  vein  differential  count  showed  the  presence  of  73 
per  cent,  of  eosinophile  leukocytes. 

Experiment  C  (Bacillus  Mucosus  Capsulatus).  A  guinea-pig 
weighing  597  grams,  with  eosinophile  leukocytes  numbering  20.3 
per  cent.,  received  intraperitoneally  0.5  c.c.  of  a  bouillon  culture  of 
bacillus  mucosus  capsulatus.  The  animal  died  at  the  end  of 
twenty  hours,  and  the  peritoneal  cavity  was  found  to  contain  about 
3  c.c.  of  turbid  fluid  in  which  polynuclear  leukocytes  numbered 
69  per  cent.,  eosinophile  cells  29  per  cent.,  and  large  mononuclear 
cells  2  per  cent. 

The  phenomena  which  occur  after  inoculation  with  bacillus  pyor 
cyaneus  are  reproduced  by  infection  with  bacillus  mucosus  capsu- 
latus. The  experiments  with  the  two  organisms  are  not  wholly 
comparable,  since  the  number  of  eosinophile  leukocytes  in  the 
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circulating  blood  before  inoculation  in  different  animals  has  dif- 
fered considerably.  Nevertheless,  with  the  more  nrulent  bacillus 
mucosus  capsulatus  migration  of  eosinophile  cells  appears  to  be 
much  more  active,  so  that  at  the  end  of  a  given  time  the  proportion 
of  eosinophile  leukocytes  in  the  peritoneal  exudate  is  much  greater 
than  with  bacillus  pyocyaneus.  The  chemotactic  influence  which 
virulent  bacteria  exert  upon  the  eosinophile  cells  is  further  shown  by 
study  of  the  bloodvessels  in  the  mesentery.  In  two  of  the  experi- 
ments just  described  eosinophile  leukocytes  constituted  respectively 
65  per  cent,  and  15.2  per  cent,  of  the  total  number  of  white  cor- 
puscles in  these  vessels,  though  their  proportion  in  the  peripheral 
circulation  before  inoculation  had  been  only  24.3  per  cent,  and  3.3 
per  cent.  Doubtless  the  earlier  migration  of  polynuclear  leukocytes 
with  fine  granulation  explains  in  part  the  large  proportion  of  eosino- 
phile leukocytes  present  in  the  vessels  three  or  four  hours  after 
inoculation.  The  experiments  demonstrate  that  both  types  of 
polymorphonuclear  leukocyte  are  attracted  to  the  inflamed  region. 

Results  of  a  similar  nature  have  been  obtained  with  bacillus 
anthracis. 

Experiment  A  {Bacillus  Anthracis).  A  guinea-pig  weighing 
533  grams,  with  eosinophile  leukocytes  numbering  27.3  per 
cent.,  received  into  the  peritoneal  cavity  0.5  c.c.  of  a  bouillon 
culture  of  bacillus  anthracis  forty-eight  hours  old.  At  the  end  of 
four  hours  the  animal  was  killed.  The  peritoneal  exudate  is  found 
to  contain  polynuclear  leukocytes  in  great  number,  together  with 
eosinophiles,  constituting  7  per  cent,  of  the  cells  present.  In  the 
tissue  of  the  mesentery  eosinophile  cells  are  numerous.  The  small 
bloodvessels  are  closely  packed  with  leukoc}^es,  among  which  those 
with  eosinophile  granulation,  counted  in  small  veins  with  a  diameter 
approximately  one  and  one-half  that  of  a  leukocyte,  constitute  in 
three  successive  hundreds  23,  21,  and  20  per  cent. 

In  the  foregoing  experiment  it  is  evident  that  a  large  number  of 
eosinophile  leukocytes  have  been  held  in  the  inflamed  area,  even 
though  it  be  recalled  that  their  proportion  in  the  peripheral  circula- 
tion before  inoculation  slightly  exceeded  that  found  in  the  vessels 
of  the  mesentery  four  hours  later,  for  they  then  constituted  one-fifth 
of  the  immense  number  of  leukocjies  which  are  crowded  together 
in  the  vessels  of  the  inflamed  membrane.  With  bacillus  anthracis, 
as  with  bacillus  pyocyaneus  (see  Chart  TV.),  a  small  dose  of  the 
micro-organism  has  a  less  marked  influence  upon  the  eosinophile 
cells. 

Experiment  B  (Bacillus  Anthracis).  A  guinea-pig  weighing  560 
grams,  with  eosinophile  leukocytes  in  the  peripheral  circulation  num- 
bering 2.3  percent.,  was  inoculated  with  0.1  c.c.  of  a  twenty-four- 
hour-old  culture  of  bacillus  anthracis.  At  the  end  of  four  hours  the 
peritoneal  exudate  contained  polynuclear  leukocytes  in  great  num- 
ber, together  with  eosinophiles,  constituting  2.2  per  cent,  of  the  ceUs 
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present.  Of  the  leukocytes  which  are  clqsely  packed  together  in 
the  bloodvessels  of  the  mesentery  1  per  cent,  are  cells  with  eosino- 
phile granulation. 

Accumulation  of  Eosinophile  Myelocytes  in  the  Spleen. 

Study  of  the  spleen  during  the  first  few  hours  which  follow  bac- 
terial inoculation  of  the  peritoneal  cavity  has  afforded  further  evi- 
dence of  a  profound  disturbance  of  the  eosinophile  cells.  In  the 
venous  sinuses  of  the  spleen  four  hours  after  inoculation  are  found 
both  finely  granular  and  coarsely  granular  or  eosinophile  myelocytes, 
together  with  a  small  number  of  giant  cells  identical  in  structure 
with  the  so-called  megakaryocytes  of  the  bone-marrow. 

When  a  rabbit  is  repeatedly  bled  the  spleen  undergoes  what  has 
been  designated  by  Dominici^  "myeloid  transformation."  Cells 
which  are  characteristic  of  the  bone-marrow  make  their  appearance 
in  the  organ.  During  the  course  of  prolonged  infection  with  the 
bacillus  of  typhoid  fever,  Dominici  has  observed  a  similar  phenome- 
non, but  all  the  cells  peculiar  to  the  marrow  are  not  represented, 
megakaryocytes  and  eosinophile  cells  being  rare  or  absent.  In 
the  spleen  of  three  guinea-pigs  killed  eighteen  weeks  after  inocula- 
tion with  bacillus  tuberculosis,  Dominici^  found  myelocytes  both 
with  fine  and  with  coarse  (eosinophile)  granulation  and  megakaryo- 
cytes. Dominici  believes  that  new  formation  of  myeloid  tissue 
occurs  in  the  spleen,  so  that  the  organ  again  takes  on  the  haemato- 
poietic activity  which  it  normally  possesses  only  during  embryonic 
Hfe. 

Muir,  moreover,  has  found  myelocytes  in  the  spleen  of  rabbits 
subjected  to  repeated  infection  with  staphylococcus  pyogenes 
aureus.  He  has  not  attempted  to  distinguish  forms  with  fine  and 
coarse  granulation.  He  has  observed  similar  cells  in  the  circulating 
blood  and  thinks  that  it  is  a  function  of  the  spleen  to  remove  such 
abnormal  elements  from  the  blood. 

In  the  spleen  of  individuals  dead  with  scarlet  fever,  diphtheria, 
erysipelas,  septicaemia,  pneumonia,  peritonitis,  purulent  meningitis, 
and  phthisis  Ilirschfeld^  has  found  both  neutrophile  and  eosinophile 
myelocytes.  Since,  he  says,  myelocytes  have  been  found  (Engel,* 
Tiirk^)  in  the  blood  in  association  with  the  hyperleukocytosis  of 
infectious  diseases,  it  may  be  suspected  that  those  in  the  spleen  are 
derived  from  the  bone-marrow.  Against  this  view  is  the  occurrence 
in  the  spleen  of  eosinophile  myelocytes  which  have  never  been 
observed  in  the  blood  with  hyperleukocytosis.  Hirschfeld  main- 
tains that  he  has    found    transitions    between    the   non-granular 

■     '  Arch,  de  meilecire  exp6rimentale,  1901,  vol.  xiii.  p.  li 

2  Compt.  rend.  Soc.  de  biol.,  1900,  p.  851. 

3  Berliner  kiln.  Woch.,  1902,  vol.  xxxix.  p.  701. 

*  Deutsche  med.  Woch.,  1897,  Nos.  8  and  9.  ^  loc.  clt. 
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lymphoid  elements  of  the  spleen  and  the  granular  myelocytes,  which 
can  thus,  he  thinks,  be  formed  within  the  organ. 

I  have  observed  the  occurrence  of  eosinophile  myelocytes  in  the 
spleen  after  inoculation  with  bacillus  pyocyaneus,  bacillus  anthra- 
cis,  and  bacillus  mucosus  capsulatus.  For  control  the  spleens 
from  six  apparently  healthy  guinea-pigs  have  been  carefully  studied. 
Eosinophile  leukocjies  in  the  circulating  blood  of  these  animals 
just  before  death  varied  in  different  animals  from  0.3  to  17.2  per 
cent.  Eosinophile  cells  which  are  identical  with  those  of  the 
blood  are  readily  recognizable,  both  in  the  sinuses  of  the  spleen  and 
in  the  intervening  pulp,  and  are  particularly  numerous  when  the 
proportion  of  eosinophile  leukoc}i;es  in  the  blood  has  been  large. 
Eosinophile  myelocytes  have  not  been  found.  The  spleens  from 
two  animals  which  had  been  killed  respectively  during  the  third 
and  fourth  week  after  infection  with  trichina  spiralis  were  also 
examined.  In  one  instance  the  proportion  of  eosinophile  leukoc}i:es 
in  the  peripheral  circulation  had  increased  from  5.7  to  17.3  per  cent., 
in  the  other  from  6.7  to  17.7  per  cent.,  the  latter  figures  being  noted 
just  before  death.  Eosinophile  leukocjies  were  present  in  large 
number  in  the  spleen,  both  in  the  sinuses  and  in  the  pulp,  but  eosino- 
phile myelocytes  were  entirely  absent.  Megakaryocytes  not  im- 
probably occur  occasionally  in  the  spleen  of  apparently  healthy 
rodents,  but  none  were  found  in  the  spleens  of  the  eight  guinea- 
pigs  examined  for  control. 

The  accumulation  of  eosinophile  myelocytes  in  association  with 
other  elements  which  are  characteristic  of  the  bone-marrow  has 
been  studied  in  the  previously  mentioned  series  of  animals  killed  at 
varying  intervals  after  inoculation  with  bacillus  pyocyaneus.  At 
the  end  of  one-half  and  of  one  hour  after  inoculation  no  myelocytes 
are  found.  In  the  spleen  of  an  animal  killed  at  the  end  of  two 
hours  after  inoculation  an  occasional  myelocyte  \\ath  eosinophile 
granulation  is  present  in  the  venous  sinuses.  Two  cells  with  a 
diameter  from  three  to  four  times  that  of  a  polynuclear  leukocyte 
are  identified  by  their  lobed  or  budding  nuclei  as  megakaryocytes. 

At  the  end  of  four  hours  the  sinuses  of  the  spleen  exhibit  a  charac- 
teristic appearance.  Within  the  lumen  of  the  larger  sinuses  are 
often  found  ten  or  more  cells  with  a  diameter  almost  twice  that  of  an 
eosinophile  leukocyte;  the  coarse  granules  which  stain  deeply  with 
eosia  and  with  acid  fuchsin  (of  the  Biondi-Heidenhain  mixture)  are 
identical  with  those  of  the  eosinophile  leukocytes,  but  the  nucleus 
of  the  cell  is  large,  round  or  oval,  and  of  vesicular  type;  one  or 
more  well-defined  nucleoli  are  present.  Similar  cells  undergoing 
karyokinetic  division  are  found  with  Httle  diflficulty.  The  chro- 
matin stains  deeply  and  homogeneously  and  exhibits  the  variations 
characteristic  of  different  stages  of  indirect  division,  ranging  from 
the  so-called  skein  formation  to  the  diaster  stage.  Myelocytes 
with  fine  granulation  appear  to  be  less  numerous  than  eosinophile 
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myelocytes,  but  are  present  in  considerable  number  and  at  times 
have  been  fixed  while  undergoing  indirect  division.  Megakaryo- 
cytes are  found  in  the  sinuses  and  are  usually  somewhat  larger  than 
those  seen  at  an  earlier  stage,  Polynuclear  leukocytes  occur  in 
very  great  number,  while  eosinophile  leukocytes  with  polymorphous 
nuclei  are  sparsely  scattered  in  the  tissue. 

At  the  end  of  eight  hours  eosinophile  myelocytes  are  present,  but 
are  much  less  numerous  than  in  the  spleen  just  described.  Eosino- 
phile leukocytes  are  rarely  found.  Megakaryocytes  are  present. 
After  sixteen  hours  eosinophile  cells  have  almost  completely  disap- 
peared from  the  spleen ;  after  twenty-four  hours  a  small  number  are 
still  present,  but  only  one  or  two  may  be  found  in  a  single  section. 
At  this  time  megakaryocytes  are  found  in  considerable  number. 

Four  hours  after  inoculation,  at  a  time  when  eosinophile  leukocytes 
are  migrating  into  the  peritoneal  cavity  and  eosinophile  myelocytes 
are  numerous  in  the  spleen,  the  latter  may  be  found  occasionally  in 
the  bloodvessels  elsewhere.  In  hardened  sections  eosinophile 
myelocytes  are  numerous  in  the  splenic  vein  and  in  several  instances 
have  been  fixed  while  undergoing  karyokinetic  division.  In  a 
small  vein  of  the  mesentery  was  found  one  typical  myelocyte. 

In  order  to  confirm  the  preceding  observations  I  have  studied  the 
spleen  from  animals  killed  after  infection  with  bacillus  mucosus 
capsulatus  and  bacillus  anthracis.  Four  hours  after  the  injection 
of  0.3  c.c.  of  a  bouillon  culture  of  bacillus  mucosus  capsulatus 
typical  eosinophile  myelocytes  have  been  found  in  the  spleen, 
several  not  infrequently  occurring  in  the  sectioned  lumen  of  a  large 
sinus.  Small  polynuclear  eosinophile  leukocytes  are  also  present  in 
moderate  number.  Myelocytes  with  fine  granulation  in  two 
instances  have  been  found  undergoing  karyokinetic  division,  and 
one  megakaryocyte  of  relatively  small  size  has  been  seen. 

Four  hours  after  intraperitoneal  inoculation  with  0.5  c.c.  of  a 
bouillon  culture  of  bacillus  anthracis  fine  and  coarsely  granular 
myeloc3i;es  have  been  abundant  in  the  venous  sinuses  of  the  spleen. 
One  eosinophile  myelocyte  undergoing  karyokinetic  division  has 
been  found.  Megakaryocytes  are  particularly  numerous  and  vary 
much  in  size. 

The  occurrence  of  myelocytes  together  with  megakaryocytes  in 
the  spleen  a  few  hours  after  bacterial  inoculation,  and  at  a  time 
when  leukocytes  both  with  fine  and  with  coarse  granulation  are 
attracted  in  immense  number  to  the  seat  of  inflammation,  demon- 
strates, I  believe,  that  these  cells  have  their  origin  in  the  bone-mar- 
row and  are  temporarily  held  in  the  spleen.  They  occur  in  smaller 
number  in  the  circulating  blood.  It  appears  probable  that  bacterial 
poisons  which,  Werigo  and  Jegunow^  have  shown,  exert  within 
from  twenty  minutes  to  an  hour  after  inoculation  a  chemotactic 

1  Pfluger'B  Arch.  f.  Phys.,  1901,  vol.  Ixxxiv.  p.  451. 
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influence  upon  the  finely  granular  leukocytes  of  the  bone-marrow, 
are  in  less  degree  effective  in  attracting  from  the  marrow  cells  which 
are  usually  fixed  within  its  substance.  Myelocytes  with  both  fine 
and  coarse  eosinophile  granulation,  finding  their  way  to  the  spleen, 
are  still  capable  of  karyokinetic  division,  so  that  in  the  spleen  and 
in  the  portal  circulation  multiplication  of  polynuclear  leukocytes 
occurs  temporarily.  Eosinophile  cells,  both  myelocytes  and  forms 
with  polymorphous  nuclei,  have  within  about  sixteen  hours  almost 
completely  disappeared  from  the  spleen,  but  megakaryocytes  are 
still  present. 

Conclusions.  Certain  bacteria  (bacillus  tuberculosis,  bacillus 
cholerse  suis)  producing  somewhat  chronic,  fatal  infection  in  guinea- 
pigs  cause  the  eosinophile  leukocytes  to  gradually  disappear  from  the 
circulating  blood.  After  death  few  eosinophile  cells  can  be  found  in 
those  tissues  in  which  they  are  usually  present  in  abundance.  Hence 
the  study  of  tissues  removed  at  autopsy  gives  little  indication  of  the 
behavior  of  the  eosinophile  leukocytes  during  the  course  of  bacterial 
infections.  During  more  acute  infections  produced  by  inoculating 
bacteria  into  the  peritoneal  cavity  (bacillus  mucosus  capsulatus  of 
Friedlander,  streptococcus  pyogenes)  eosinophile  leukocytes  rapidly 
disappear  almost  completely  from  the  peripheral  circulation  within 
a  few  hours. 

After  the  inoculation  of  an  organism  (bacillus  pyocyaneus),  pro- 
ducing an  infection  from  which  the  animal  is  capable  of  recovering, 
eosinophile  leukocytes  disappear  from  the  peripheral  circulation, 
so  that  their  proportion  may  fall  from  5  or  10  per  cent,  to  less 
than  1  per  cent.  The  number  of  eosinophile  leukocytes  then 
increases,  and  at  the  end  of  four  or  five  days  both  the  relative  and 
absolute  number  of  these  cells  may  considerably  exceed  that  pres- 
ent in  the  peripheral  circulation  before  inoculation.  At  the  end 
of  six  or  seven  days  the  number  of  eosinophile  leukocytes  is  again 
normal. 

When  bacteria  (bacillus  pyocyaneus,  bacillus  mucosus  capsulatus, 
bacillus  anthracis)  are  introduced  into  the  peritoneal  cavity  of  the 
guinea-pig  the  large  mononuclear  and  eosinophile  cells  contained  in 
the  peritoneal  fluid  form  compact  clumps  which  adhere  in  great  part 
to  the  surface  of  the  omentum,  so  that  for  a  time  eosinophile  cells 
have  almost  completely  disappeared  from  this  fluid.  At  the  end  of 
about  an  hour  they  have  again  made  their  appearance.  Some  of 
the  eosinophile  cells  normally  present  in  the  tissues  of  the  mesentery 
and  omentum  doubtless  make  their  way  into  the  cavity,  but  soon 
eosinophile  cells  begin  to  accumulate  in  the  bloodvessels  of  both 
membranes,  but  particularly  in  those  of  the  mesentery.  These 
cells  adhere  to  the  wall  of  the  small  veins  and  migrate  into  the  sur- 
rounding tissue.  This  process  begins  about  one  hour  after  inocula- 
tion, reaches  its  maximum  several  hours  later,  and  is  more  marked 
the  larger  the  quantity  of  bacteria  introduced  and  the  more  virulent 
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the  organism  employed.  At  the  end  of  about  four  hours,  when  the 
number  of  eosinophile  leukocytes  in  the  peripheral  circulation  has 
undergone  well-marked  diminution,  the  same  cells  have  accumu- 
lated in  great  number  in  the  vessels  of  the  inflamed  mesentery  and 
omentum.  Similar  changes  are  less  marked  below  the  peritoneum 
of  the  abdominal  wall  and  below  the  serosa  of  the  viscera.  Though 
eosinophile  cells  are  migrating  from  the  bloodvessels  into  the  peri- 
toneal cavity,  their  relative  number  in  the  peritoneal  exudate  dimin- 
ishes, and  at  the  end  of  four  hours  is  only  1  or  2  per  cent.  Polynu- 
clear  leukocytes  at  this  time  have  accumulated  in  such  immense 
number  that  they  constitute  an  overwhelming  proportion  of  the 
cells  present. 

Eosinophile  cells  are  present  in  the  cavity  at  the  time  of  inocula- 
tion, but  only  after  a  period  of  about  an  hour  do  they  begin  to  accu- 
mulate in  increasing  numbers.  A  primary  attack  of  eosinophile  cells 
such  as  that  described  by  Kanthack  and  Hardy  has  not  been 
observed.  Polynuclear  leukocytes  with  fine  granulation  accumu- 
late in  great  quantity  upon  the  surface  of  the  omentum  and  form 
compact  clumps  held  together  by  a  network  of  fibrin;  eosinophile 
leukocytes  in  large  number  penetrate  into  these  masses  of  cells. 
Unlike  the  polynuclear  leukocytes  eosinophile  cells  rarely  if  ever, 
acting  as  phagocytes,  ingest  bacteria. 

Eosinophile  leukocytes  upon  the  surface  of  the  omentum,  doubt- 
less under  the  influence  of  the  bacterial  poisons,  undergo  degenera- 
tive changes  of  which  nuclear  fragmentation  is  the  most  character- 
istic. In  such  cglls  the  eosinophile  granules  are  still  preserved. 
Evidence  that  the  cells  discharge  these  granules  has  not  been 
obtained.  At  a  somewhat  later  period  eosinophile  leukocytes  are 
ingested  by  large  mononuclear  cells  (macrophages). 

Under  the  influence  of  severe  bacterial  infection  eosinophile 
myelocytes  together  with  other  elements,  usually  regarded  as  char- 
acteristic of  the  bone-marrow,  accumulate  in  the  spleen  and  may  be 
found  in  the  circulating  blood.  The  occurrence  of  this  phenomenon 
within  from  two  to  four  hours  after  inoculation  demonstrates  that 
these  elements  are  derived  from  the  bone-marrow  and  are  not  formed 
in  the  spleen.  Myelocytes  both  with  fine  and  with  coarse  (eosino- 
phile) granulation,  which  have  found  their  way  to  the  spleen,  here 
multiply  by  karyo kinetic  division. 

Bacteria  exert  a  chemotactic  influence  upon  cells  with  eosinophile 
granulation,  attracting  them  from  the  circulating  blood  to  the  site  of 
inoculation  and  from  the  bone-marrow  into  the  blood.  Eosinophile 
leukocytes,  like  the  finely  granular  polynuclear  leukocytes,  accumu- 
late in  the  neighborhood  of  bacteria  injected  into  the  body  and, 
though  they  rarely  act  as  phagocytes,  have  a  part  in  the  series  of 
chsinges  which  follow  bacterial  invasion. 
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THE  ENVELOPE  OF  THE  RED  CORPUSCLE  AND  ITS  ROLE 
IN  HEMOLYSIS  AND  AGGLUTINATION. 

By  S.  Peskind,  B.S.,  M.D., 

OF    CLEVELji.ND,    OHIO. 

One  of  the  most  important  fields  of  medical  research  at  present 
is  that  which  relates  to  haemolysis.  The  brilliant  theories  of  Ehriich 
have  served  to  explain  a  large  number  of  facts  bearing  on  the 
subjects  of  haemolysis  and  immunity.  But  Ehriich's  work,  while 
it  concerns  itself  almost  exclusively  with  the  various  properties  and 
modes  of  action  of  the  biological  lakers,  does  not  suflBciently  take  into 
account  the  chemical,  physical,  and  histological  changes  which  take 
place  in  the  corpuscles  themselves,  when  these  are  subjected  to  the 
action  of  haemolytic  agents.  The  importance  of  determining  as  far 
as  possible  these  alterations  is  very  clear,  and  it  is  evident  that  only 
after  we  have  an  intimate  knowledge  of  the  structure  of  the  blood 
corpuscles  can  the  nature  of  these  changes  be  understood. 

Two  theories  have  been  advanced  concerning  the  structure  of 
the  red  blood  corpuscle.  According  to  Schafer  and  others,  the 
corpuscle  is  merely  a  vesicle  and  consists  of  an  envelope  which 
contains  a  fluid  mass.  The  other — proposed  by  Rollet  and  modified 
by  Hamburger — assumes  that  the  corpuscles  consist  of  a  network 
or  stroma  in  whose  meshes  are  found  a  fluid  or  semifluid  mass 
composed  of  haemoglobin  and  electrolytes.^ 

The  first  h}^thesis  is  held  by  very  few  at  the  present  date,  while 
the  latter — which  has  the  support  of  many  experimental  facts — is 
endorsed  by  the  majority  of  haematologists.  Hamburger  ably 
discusses  the  latter  theory  and  gives  good  reasons  for  its  acceptance. 
One  argument  which  seems  particularly  convincing  may  be  quoted 
here:  "Osmotic  experiments  have  shown  that  the  amount  of  water 
which  a  corpuscle  can  imbibe  and  give  out — i.  e.,  the  amount  of 
swelling  and  shrinkage  which  it  is  capable  of —  is  less  than  would  be 
the  case  if  the  corpuscle  were  simply  a  vesicle.  Therefore,  the 
interior  of  the  corpuscle  must  be  filled  up  with  some  protoplasmic 
substance — a  stroma  or  network  in  whose  meshes  is  contained  the 
water-attracting  fluid  of  the  corpuscle."^ 

As  Dr.  G.  N.  Stewart  has  pointed  out,  the  presence  of  an  envelope 
or  limiting  layer  al)out  the  corpuscles  seems  an  almost  necessary 
assumption.^  It  is  well  known  that  there  is  a  constant  interchange 
of  substances  between  the  corpuscles  and  surrounding  medium; 
while  the  metabolic  products  and  salts  within  the  corpuscles  make 
their  way  out,  these  are  replaced  by  the  requisite  serum  constituents. 

1  Hambarger,  Osmotischer,  Druck  und  loneulehre,  p.  171.  «  Ibid. 

3  Journal  of  Physiology,  1899,  vol.  xxlv.  p.  211. 
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On  the  other  hand  the  corpuscles  keep  out  bodies  inimical  to  them- 
selves. Both  of  these  processes  which  are  continually  going  on 
together,  and  which  require  a  selective  ability  on  the  part  of  the 
corpuscles,  could  hardly  take  place  were  they  not  provided  with 
envelopes  which  permit  of  the  entrance  of  some  substances  and  the 
exclusion  of  others. 

It  is  the  principal  object  of  this  paper  to  adduce  evidence  of  the 
existence  of  such  an  envelope  and  to  point  out  the  role  which  it 
plays  in  haemolysis  and  agglutination. 

The  presence  of  an  envelope  may  be  demonstrated  by  histological, 
chemical,  and  physical  methods. 

Histological  Proof.  The  most  obvious  way  of  demonstrating 
the  limiting  membrane  of  a  cell  is  by  means  of  differential  staining, 
but  this  has  proved  itself  to  be  an  especially  difficult  method  in 
the  case  of  blood  corpuscles.  I  have  been  able  to  find  in  the  liter- 
ature only  one  reference  to  a  staining  reaction,  whereby  an  envelope 
is  said  to  be  made  visible  in  the  red  blood  corpuscles. 

H.  Deetjen^  stains  corpuscles  dried  on  a  slide  and  heated  to  a 
certain  temperature,  with  gentian  violet;  the  envelopes,  according 
to  him,  are  thus  easily  made  apparent. 

Dr.  G.  N.  Stewart  has  published  some  histological  plates  in 
which  is  given  convincing  evidence  of  the  presence  of  an  envelope 
in  the  necturus  corpuscle.^ 

In  the  case  of  some  cells  the  envelope  may  be  clearly  seen  if  it  be 
mechanically  separated  from  the  underlying  intracellular  substance. 
By  this  method,  for  instance,  the  sarcolemma  of  a  muscle  fibre  is 
rendered  visible. 

Through  a  peculiar  reaction  which  takes  place  when  hydroxyl- 
amine  hydrochlorate  is  added  to  blood,  I  think  it  is  possible  to 
produce  the  above-mentioned  separation  of  envelope  and  cell  con- 
tents in  the  case  of  mammalian  red  corpuscles.^ 

In  this  reaction  bubbles  of  nitrogen  gas  are  formed  at  the  per- 
iphery of  the  corpuscles.  These  bubbles  are  lined  externally  by  a 
delicate,  apparently  hsemoglobin-free  membrane  (Fig.  1,  a),  and 
internally  by  haemoglobin  (b). 

The  membrane  is  hardly  stained  by  any  of  those  dyes  which 
stain  the  haemoglobin  in  the  rest  of  the  corpuscles  very  deeply. 
This  indicates  that  it  does  not  contain  haemoglobin.  It  appears 
colorless  in  the  unstained  corpuscle.  This  might  be  because  the 
color  of  a  very  thin  layer  of  haemoglobin  might  escape  detection. 
Only  by  observing  the  corpuscles  during  the  formative  stage  of 
the  bubbles  is  it  possible  to  make  out  that  they  are  not  formed 
within  the  haemoglobin  at  all,  but  that  the  latter  merely  forms  their 
inner  boundary. 

1  Virchow's  Archiv  f.  experimentelle  Pathologrie,  1901,  vol.  clxv.  p.  232. 

2  American  Journal  of  Physiology,  1902,  vol.  viii.  p.  103. 
»  Peskind.    Ibid.,  1903,  vol.  vlii.  p.  424. 
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About  ten  minutes  after  the  reagent  and  blood  are  mixed,  the 
first  sign  of  the  intracorpuscular  bubble  formation  becomes  evident ; 
it  consists  in  a  flattening  or  depression  of  the  haemoglobin  on  the 
periphery  of  a  corpuscle,  the  outer  lining  of  the  bubble  being  too 
close  to  the  haemoglobin  at  this  stage  to  be  visible  (Fig.  2). 

The  next  stage  is  represented  by  Fig.  3,  and  shows  some  separation 
between  the  surface  layer  of  the  corpuscle  (a)  and  the  haemoglobin. 

The  completed  bubble  appears  in  Fig.  4,  the  outer  lining  (a) 
often  projecting  considerably  above  the  surface. 

The  most  striking  part  of  the  reaction  lies  in  the  depression  of 
the  haemoglobin  from  the  surface  of  the  corpuscle  in  the  first  stage. 
It  demonstrates  that  the  accumulation  of  gas  takes  place  between 
an  enveloping  layer  and  the  haemoglobin,  causing  the  repulsion  of 
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le  latter  from  the  surface  of  the  corpuscle  toward  the  centre  and, 
the  same  time,  separating  the  envelope  from  the  haemoglobin 

iderneath. 

Although  gas  is  formed  immediately  on  mixing  the  blood  and 
igent,  yet  about  ten  minutes  elapse  before  bubbles  are  formed 
side  the  corpuscles.    This  could  be  explained  on  the  hypothesis 

lat  tlie  envelope  must  be  hardened  to  a  certain  extent  before  it 

rill  be  sufficiently  unyielding  to  retain  the  bubbles  within  the 

)rpuscles. 

Efforts  were  unsuccessfully  made  to  produce  a  differential  stain 
the  membrane-like  film  covering  the  bubbles. 
Several  facts  Xvill  be  observed  in  this  reaction: 
1.  That  the  bubbles  are  lined  by  a  delicate  and  very  thin  mem- 
ine.    This,  together  with  the  observations  made  on  the  evolution 
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of  the  bubbles,  renders  it  almost  certain  that  the  membrane  lining 
the  bubbles  is  the  envelope  of  the  corpuscles. 

2.  That  the  bubbles  are  all  of  small  size  and  sharply  circum- 
scribed. This  speaks  very  strongly  for  the  presence  of  a  stroma 
whose  meshes  are  continuous  with  trabeculse  derived  from  the 
envelope;  for,  if  the  envelope  were  a  differentiated  membrane 
and  not  connected  to  the  intracellular  substance,  then  we  would 
expect  that  the  gas  formed  in  the  reaction  as  it  collects  at  the  per- 
iphery of  the  corpuscles  would  produce  a  diffuse  and  extensive 
stripping  of  the  envelope  from  the  contents  underneath,  and  would 
not  form  localized  accumulations  or  bubbles.     (See  Fig.  7.) 

But  if  the  envelope  is  part  of  the  stroma  which  forms  the  boundary 
of  the  corpuscles,  then  we  can  readily  understand  how  the  gas 
accumulation  would  be  limited  to  the  space  between  the  trabeculae, 
thus  giving  rise  to  bubble  formation.     (See  Fig.  8.) 

Chemical  Evidence.  We  come  next  to  the  consideration  of 
such  chemical  facts  as  point  to  the  presence  of  an  envelope. 

In  a  recent  paper  I  have  described  a  reaction  between  blood 
corpuscles  on  the  one  hand,  and  acids  and  acid  salts  on  the  other.^ 
When  a  mere  trace  of  most  acids  and  acid  salts  is  added  to  a  sus- 
pension of  blood  corpuscles,  the  latter  are  immediately  agglutinated 
and  precipitated.  If  the  corpuscles  be  laked,  then  the  stromata  are 
precipitated  by  the  same  reagents.  This  reaction  is  apparently 
due  to  the  combination  of  the  nucleoproteid  of  the  surface  layer  of 
the  corpuscles  with  the  reagents.  The  reasons  for  this  view  are 
given  elsewhere.^ 

An  interesting  observation  in  connection  with  this  reaction  throws 
light  on  the  subject  under  consideration. 

We  know  that  all  the  precipitating  agents — i.  e.,  acids  and  acid 
salts  in  dilute  solution — convert  oxyhsemoglobin  first  into  methsemo- 
globin  and  then  into  acid  hsematin.  Now  if  the  haemoglobin  in  the 
intact  corpuscles  were  present  in  the  surface  layer,  then  we  should 
expect  it  to  be  rapidly  altered  by  the  precipitating  agents  into 
methaemoglobin.  But  it  was  found  that  the  haemoglobin  contained 
in  the  corpuscles  was  not  altered  in  the  least  if  the  exact  amount 
of  reagent  necessary  to  precipitate  the  latter  was  employed.  Even 
if  a  moderate  excess  of  reagent  were  employed  in  precipitating  the 
corpuscles  no  methsemoglobin  band  appeared  for  five  or  ten  minutes. 
However,  if  we  lake  the  corpuscles  first — e.  g.,  by  sapotoxin  or 
water — and  then  add  the  same  amount  of  reagent,  it  will  be  observed 
that  part  of  the  haemoglobin  is  instantly  converted  into  methaemo- 
globin  and  this  conversion  proceeds  rapidly  until  complete. 

What  is  it  that  temporarily  shields  the  haemoglobin  in  the  intact 
corpuscles  from  the  action  of  the  reagents? 

1  American  Journal  of  Physiology,  1903,  vol.  vili.  p.  404. 

2  Ibid.,  p.  420. 
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Is  this  protection  due  to  the  fact  that  an  intervening  layer  on  the 
periphery  of  the  corpuscle  must  be  penetrated  before  the  haemo- 
globin can  be  reached,  or  is  this  conversion  delayed  by  some  chemical 
constituent  of  the  corpuscles  which  combines  with  the  reagent  as 
rapidly  as  it  enters  ?  Such  a  chemical  protection  could  be  afforded 
to  the  haemoglobin  by  the  alkali  of  the  corpuscles,  by  the  stroma 
substance,  or  through  the  firm  combination  of  the  haemoglobin  with 
the  stroma. 

It  can  be  showai  that  neither  the  alkali  nor  the  stroma  substance 
shields  the  haemoglobin  from  the  action  of  the  reagents,  since  after 
laking  the  presence  of  stromata  and  liberated  alkalies  protects  the 
oxyhaemoglobin  but  slightly  and  not  at  all  if  excess  of  reagent  be 
present,^ 

Moreover  there  are  many  facts  which  suggest  that  the  haemo- 
globin compound  within  the  corpuscle  is  a  weak  one  and  is  easily 
split  up. 

Seeing  that  the  temporary  immunity  of  the  haemoglobin  cannot 
be  explained  on  chemical  grounds,  we  are  forced  to  adopt  the  view 
that  there  is  something  in  the  structure  of  the  corpuscles,  some 
mechanical  or  physicochemical  barrier,  which  shields  the  haemo- 
globin from  the  immediate  action  of  the  reagents.  In  other  words, 
the  haemoglobin  is  protected  by  an  envelope. 

The  laking  of  blood  corpuscles  by  ether  affords  additional  evidence 
of  the  existence  of  an  envelope.  It  has  been  generally  assumed 
that  ether  laking  is  due  to  the  removal  from  the  corpuscles  of  some 
or  all  of  their  cholesterin  and  lecithin. 

This  I  have  attempted  to  prove  along  the  following  lines  •?  First 
I  determined  how  much  ether  is  necessary  to  exactly  lake  5  c.c.  of 
blood.  Then  I  extracted  the  corpuscles  derived  from  5  c.c.  of  blood 
with  ether.  The  extract  consisting  of  cholesterin  and  lecithin  was 
suspended  in  5  c.c.  of  serum  or  saline.  Then  ether  was  added 
cautiously  to  this  suspension  until  the  cholesterin  and  lecithin  were 
perfectly  dissolved  and  the  amount  of  ether  used  noted. 

It  was  found  that  the  amount  of  ether  necessary  to  dissolve  the 
cholesterin  and  lecithin  contained  in  the  corpuscles  of  5  c.c.  of  blood 
and  suspended  in  5  c.c.  of  saline  or  serum  was  about  one-half  again 
as  much  as  was  required  to  lake  5  c.c.  of  blood.  So  that  the  amount 
of  ether  required  to  lake  blood  bears  a  definite  relation  to  the 
quanjtity  of  ether  necessary  to  dissolve  the  cholesterin  and  lecithin 
of  its  corpuscles. 

It  appears  from  the  above  experiments  that  only  a  certain  pro- 
portion of  the  cholesterin  and  lecithin  is  dissolved  in  ether  lalang, 

'  American  Journal  of  PhyBiology,  1903,  vol.  iii.  p.  422. 

*  These  experiments  will  be  publLshed  elsewhere  in  detail.  Here  I  assume,  in  accordance 
|Wlth  the  general  view,  that  cholesterin  and  lecithin  are  the  only  bodies  dissolved  out  of  blood 

Drpuscles  by  ether.     If,  as  some  investigators  believe,  other  ether-soluble  substances  exist, 

lien  my  experiment  shows  that  laking  can  be  caused  by  the  removal  of  other  substances 
than  cholesterin. 

VOL.  127,  NO.  6.— JUNK,  1904.  66 
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and  this  is  probably  the  part  that  exists  in  the  peripheral  layer  of 
the  corpuscle.  The  cholesterin  and  the  lecithin  which  remains 
undissolved  during  the  laking  in  all  probability  remains  in  the 
interior  of  the  corpuscle — i.  e.,  the  stroma. 

That  the  removal  of  lecithin  alone  from  the  envelope  gives  rise 
to  laking  can,  I  think,  be  readily  demonstrated  by  the  use  of  ether 
saturated  with  cholesterin. 

If,  as  we  have  reason  to  believe,  the  cholesterin  in  the  blood 
corpuscles  has  the  same  properties  as  the  ordinary  commercial 
cholesterin  (Merck's  was  used  in  my  experiments),  then  it  would 
not  be  dissolved  out  from  the  corpuscles  by  ether  which  has  been 
saturated  with  the  commercial  cholesterin.  I  found  by  experiment 
that  a  given  amount  of  blood  was  laked  by  practically  the  same 
quantity  of  cholesterin-saturated  ether  as  of  pure  ether,  and,  more- 
over, that  the  time  required  in  the  laking  was  the  same  in  both 
instances. 

The  ether  which  was  saturated  with  cholesterin  laked  blood  just 
as  though  no  cholesterin  were  dissolved  in  it.  Here,  I  believe, 
we  have  good  evidence  to  show  that  the  removal  of  lecithin  alone  is 
capable  of  producing  laking  of  the  corpuscles. 

Physical  Proof.  Dr.  G.  N.  Stewart  has  made  an  extensive 
research  on  the  conductivity  of  blood  corpuscles.  As  was  mentioned 
previously,  the  necessity  for  assuming  the  presence  of  an  envelope 
in  all  animal  cells  became  clear  to  him  early  in  his  experiments, 
and  realizing  this  he  set  about  to  determine  what  changes  could  be 
produced  in  the  envelope  of  the  red  blood  corpuscles  by  various 
laking  agents,  using  them  as  convenient  test-objects.  Unfixed 
corpuscles  being  unsuitable  for  various  reasons,  he  employed 
formaldehyde-hardened  corpuscles.  Sapotoxin  and  sodium  tauro- 
cholate  when  added  to  a  suspension  of  formaldehyde-hardened 
corpuscles  produced  the  surprising  effect  of  greatly  increasing  the 
conductivity  of  the  latter. 

"Unhardened  blood  corpuscles  or  formaldehyde-hardened  cor- 
puscles not  treated  with  saponin  or  sapotoxin  permit  NH^Cl  to 
pass  much  more  readily  into  them  than  NaCl,  and  there  is  evidence 
that  some  of  the  NH^Cl  is  bound  by  substances  in  the  corpuscles 
or  at  any  rate  does  not  pass  as  freely  out  of  them  as  it  passes  into 
them.  After  the  formaldehyde-hardened  corpuscles  have  been 
acted  on  by  sapotoxin  they  seem  to  exhibit  little  if  any  power  of 
binding  either  NH^Cl  or  NaCl,  and  the  ions  both  of  NaCl  and 
NH^Cl  wander  easily  through  the  corpuscles."  ^ 

It  will  be  seen  from  the  above  that  there  is  beyond  doubt  a  great 
change  in  the  surface  layer  or  envelope  of  the  corpuscles  after  they 
are  acted  upon  by  the  sapotoxin. 

For  the  purpose  of  determining  what  constituents  of  the  formalde- 

1  G.  N.  Stewart,  Journal  of  Medical  Research,  No.  1,  vol.  viii.  p.  270. 
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hyde-hardened  corpuscles  are  acted  upon  by  sapotoxin  the  cor- 
puscles were  extracted  with  ether.  The  solvent  took  up  a  consider- 
able quantity  of  cholesterin  and  lecithin.  The  ether-extracted  cor- 
puscles were  carefully  washed  many  times  with  salt  solution  and 
then  suspended  in  a  known  volume  of  salt  solution.  For  this 
suspension,  Dr.  Stewart  found  "the  conductivity  markedly  greater 
than  for  a  suspension  of  the  unextracted  formaldehyde  corpuscles 
containing  approximately  the  same  proportions  of  corpuscles  and 
salt  solution.  Sapotoxin  caused  no  change  in  the  conductivity  of 
the  extracted  corpuscles.  This  renders  it  highly  probable  that 
sapotoxin  increases  the  permeability  of  the  formaldehyde  corpuscles 
by  action  on  the  substance  soluble  in  ether." 

It  can  readily  be  shown  that  when  a  suspension  of  cholesterin  is 
shaken  up  with  sapotoxin  the  latter  is  removed  by  the  cholesterin 
or  rendered  inert  so  that  the  liquid  obtained  after  filtering  off  the 
cholesterin  has  no  laking  power.  Apparently  a  definite  amount  of 
cholesterin  neutralizes  a  certain  amount  of  sapotoxin.  I  found, 
moreover,  that  formaldehyde-hardened  corpuscles  will  also  remove 
sapotoxin  completely  from  a  solution  in  twenty-four  hours.  So 
that  changes  in  permeability  produced  by  adding  sapotoxin  to 
formaldehyde-hardened  corpuscles  is  clearly  due  to  a  combination 
of  the  sapotoxin  with  the  cholesterin  contained  in  the  surface  layers 
of  the  corpuscles. 

While  it  seemed  most  likely  to  Dr.  Stewart  that  sapotoxin  exerted 
an  action  on  unfixed  corpuscles  similar  to  that  produced  on  formal- 
dehyde corpuscles — and  he  gave  evidence  to  that  effect — ^he  was 
unable  at  the  time  of  the  first  research  to  prove  this.  The  difficulty 
lay  in  the  rapidity  with  which  the  sapotoxin  causes  laking.  During 
the  course  of  some  experiments  on  haemolytic  agents,  I  made  the 
observation  that  cold  retards  sapotoxin  laking  for  a  considerable 
period.  This  provided  the  means  of  pro\ang  the  above-mentioned 
surmise,  and  to  this  effect  a  series  of  experiments,  in  some  of  which 
I  assisted,  were  carried  out.  The  conclusion  drawn  from  the 
research  are  taken  from  Dr.  Stewart's  paper,^ 

1.  At  0°  C.  the  laking  action  of  sapotoxin  is  much  retarded,  and  it 
can  be  shown  that  before  any  haemoglobin  has  been  liberated  the 
conductivity  of  the  blood  is  increased,  and  presumably  owing  to  the 
increase  in  the  permeability  of  the  corpuscles  to  electrolytes.  At 
this  stage  sapotoxin  has  been  fixed  by  the  corpuscles. 

2.  Both  at  0°  C.  and  at  ordinary  temperature  a  dose  of  sapotoxin 
just  sufficient  to  cause  liberation  of  the  haemoglobin  causes  the 
discharge  of  a  small  proportion  of  the  electrolytes  of  the  corpuscles; 
when  the  dose  is  increased  the  electrolytes  are  discharged. 

3.  It  seems  permissible  to  divide  the  action  on  the  corpuscles  in 
three  stages: 


I 
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(a)  An  action  on  the  envelope,  which  does  not  necessarily  nor 
immediately  lead  to  the  liberation  of  the  hiemoglobin. 

(6)  An  action  on  the  haemoglobin  or  the  stroma  which  causes  a 
discharge  of  the  pigment. 

(c)  An  action  on  the  stroma  leading  to  the  setting  free  of  electro- 
lytes. 

Resistance  of  Blood  Corpuscles.  The  so-called  "resistance 
of  blood  corpuscles "  affords  good  evidence  of  the  existence  of  an 
envelope.  *'  It  is  well  known  that  in  certain  physiological  states  and 
in  disease  laking  begins  to  take  place  in  a  more  concentrated  salt 
solution  than  is  required  to  lake  normal  corpuscles.  This  could  be 
due  to  one  of  several  causes — either  that  the  stroma  contents  of 
the  corpuscles  in  disease  have  a  greater  power  of  absorbing  water 
or  that  they  possess  a  greater  volume — or  that  the  envelope  of  the 
corpuscles  has  been  so  altered  by  the  disease  that,  when  it  is  stretched 
to  a  certain  degree,  it  is  less  able  to  prevent  the  escape  of  hajmo- 
globin  than  would  the  envelope  of  a  normal  corpuscle.  That  the 
"latter  is  in  all  probability  the  correct  explanation  may  be  seen  from 
the  action  of  hsemolytic  and  certain  bacterial  toxins  on  blood  cor- 
puscles. 

"  These  poisons,  in  very  small  doses,  alter  the  corpuscles  in 
such  a  manner  that  they  cannot  bear  such  small  salt  concentra- 
tions as  in  the  normal  state.  This  change  is  found  to  be  due  neither 
to  a  modification  of  the  water-absorbing  power  of  the  corpuscular 
contents  nor  to  an  increase  of  the  intraglobular  volume.  So  that 
we  are  forced  to  the  assumption  that  the  hsemolytic  sera  give  rise 
to  a  diminished  resistance  of  the  protoplasmic  envelope,  thus 
favoring  the  escape  of  the  haemoglobin  when  a  degree  of  internal 
tension  has  been  reached  which  would  still  leave  the  normal  cor- 
puscle intact."^ 

Biological  Hemolysis.  Granting  that  the  toxins  of  disease  do 
cause  a  diminished  resistance  of  the  envelope,  it  is  of  interest  to 
inquire  whether  at  the  same  time  an  increased  permeability  of  the 
envelope  is  produced.  And  if  so,  whether  the  corpuscle  becomes 
more  permeable  to  ions  or  to  the  hsemolytic  agents  only.  It  will 
be  remembered  that  sapotoxin  causes  a  primary  increase  in  the 
permeability  of  the  envelope',  and  by  analogy  one  might  reason  that 
the  intermediary  body  necessary  to  biological  haemolysis  acts  by 
making  the  envelope  more  permeable  to  the  complement.  In  a 
conjoint  experiment  performed  by  Dr.  Stewart  and  myself  no 
evidence  was  obtained  that  dogs'  serum  can  produce  any  change 
in  the  conductivity  of  the  rabbit  blood  before  liberation  of  haemo- 
globin takes  place.^  This  is  also  in  agreement  with  the  fact  that  the 
permeability  of  the  formaldehyde-fixed  corpuscles  of  the  rabbit  is 

1  Hamburger,  Osmotischer,  Druck  und  loneulehre,  p.  391. 
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not  affected  by  dogs'  serum.  Since  the  envelope  is  not  made  more 
permeable  to  ions  by  the  intermediary  body,  it  is  likely  that  the 
function  of  the  latter  is  to  effect  such  changes  that  the  complement 
will  be  able  to  penetrate  to  the  interior  of  the  corpuscle,  where  it  can 
exert  its  specific  action. 

Properties  of  the  Envelope.  The  foregoing  will,  I  think,  be 
considered  satisfactory  evidence  of  an  envelope  in  the  red  corpuscles, 
and  we  shall  proceed  to  discuss  the  role  that  the  envelope  plays  in 
haemolysis  and  agglutination. 

It  will  be  appropriate  at  the  outset  to  review  what  is  known 
regarding  the  chemical  and  physical  properties  of  the  envelope. 
That  it  is  haemoglobin-free  we  have  demonstrated  by  the  action  of 
hydroxylamine  hydrochlorate  and  also  by  experiments  with  acid 
salts.  (See  previous  pages.)  That  the  envelope  contains  nucleo- 
proteid  as  w'ell  as  lecithin  and  cholesterin  is  show^n  respectively  by 
the  agglutination  reaction  with  acids  and  acid  salts  and  by  the 
ether-Taking  experiments  quoted  previously.  Alkalies  must  be 
present  in  combination  with  the  nucleoproteid,^  and  salts,  which 
always  exist  in  protoplasm,  must  be  contained  in  the  envelope. 

Physical  Properties.  The  envelope  of  the  red  corpuscle 
appears  to  be  smooth.  That  it  also  possesses  a  certain  glaze  I 
would  infer  from  the  crisp  and  sparkling  reflex  seen  in  fresh  blood, 
and  from  the  fact  that  the  circulating  corpuscles  do  not  agglutinate 
with  each  other.  This  property  of  the  envelope  may  subserve 
some  defensive  purpose.  We  can  readily  imagine  that  a  corpuscle 
having  a  smooth  surface  will  not  offer  so  good  a  foothold — if  the 
expression  may  be  allowed — to  any  toxin,  as  would  a  corpuscle 
having  a  sticky  envelope  such  as  is  produced  by  the  action  of  an 
agglutinin.  In  support  of  this  view  we  find  that,  as  a  rule,  haemoly- 
sis is  preceded  by  agglutination.  This  is  especially  true  of  biological 
laking.  In  nature,  wherever  a  biological  haemolysin  occurs,  there  is 
usually  also  present  an  agglutinin  in  the  same  medium,  and  it 
seems  as  though  the  two  bear  a  co-operative  relation  similar  to 
that  found  between  a  complement  and  its  intermediate  body — 
which  likewise  are  usually  coexistent  in  nature. 

When  blood  corpuscles  are  exposed  to  the  simultaneous  action  of 
a  hemolysin  and  an  agglutinin,  the  result  varies  with  the  relative 
strengths  of  the  two.  If  the  toxin  be  relatively  weak,  and  the 
agglutinin  strong,  then  we  get  primarily  a  powerful  agglutination 
of  the  corpuscles  followed  by  their  gradual  haemolysis.  If  the  toxin 
be  very  jjowerful  and  the  agglutinin  comparatively  weak,  then 
agglutination  may  not  occur,  especially  if  any  swelling  of  the 
corpuscles  is  produced  by  the  toxin.  It  seems  that  swelling  of 
the  corpuscles  is  inimical  to  agglutination.' 

1  Compare  Hammaesten,  Pbysiolog.  Cbemie,  p.  80. 

*  Peskind,  American  Journal  of  Physiology,  No.  5,  vol.  Tiii.  p.  416. 
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The  envelope  is  distensible  and  elastic.  It  is  this  elasticity  of 
the  envelope  which  permits  of  the  expansion  and  shrinkage  of  the 
corpuscle  brought  about  by  osmosis.  Most  hardening  agents  do 
not  affect  the  elasticity  of  the  envelope  to  any  degree,  since  after 
the  corpuscles  are  fixed  by  these  reagents  they  still  may  be  caused 
to  swell. 

The  envelope  being  protoplasmic,  and  therefore  semifluid,  must 
exhibit  the  phenomenon  of  surface  tension.  This  surface  tension 
is  one  of  the  forces  which  co-operate  to  give  the  corpuscles  their 
biconcave  shape.  During  equilibrium  the  intraglobular  pressure 
must  be  equal  to  the  sum  of  the  surface  tension  and  the  pressure 
exerted  by  the  liquid  about  the  corpuscle.  If  for  any  reason  the 
surface  tension  be  lessened,  then  the  intraglobular  pressure  could 
assert  itself  and  would  tend  to  produce  a  greater  distention  of  the 
envelope. 

Such  a  diminution  of  the  surface  tension  in  blood  corpuscles  is 
brought  about,  I  believe,  by  the  emulsifiers,  sapotoxin  and  sodium 
taurocholate,  which  are  known  for  their  ability  to  lessen  the  surface 
tension  of  liquids.^  Reasons  for  this  view  will  be  advanced  in  the 
discussion  of  the  permeability  of  blood  corpuscles. 

Permeability  of  Envelope.  A  very  important  property  of  the 
envelope  is  the  selective  permeability  with  which  it  is  endowed. 
A  great  deal  of  investigation  has  been  bestowed  upon  this  complex 
subject,  but  it  still  rests  upon  a  rather  unsatisfactory  basis.  One 
fact  has  been  pretty  well  established,  namely,  that  the  envelope  is 
not  permeable  to  salt  molecules  but  to  ions  only.  Not  all  ions, 
however,  can  penetrate  the  corpuscles ;  for  the  most  part  it  is  the 
electronegative  ions,  the  halogens  and  acid  radicals,  which  have  this 
power.  The  envelope  is  permeable  for  NH^  and  to  free  acids 
and  alkalies,  but  not  for  Ba,  Str,  Ca,  Mg,  and  in  all  probability 
it  is  impermeable  to.  Na  and  K,  although  this  is  still  under  some 
dispute. 

Of  the  non-electrolytes  there  are  a  considerable  number  which  can 
enter  the  corpuscles,  among  which  may  be  mentioned  alcohols, 
aldehydes,  ketone,  ether,  antipyrin,  urea,  urethane.  The  corpuscles 
are  impermeable  to  the  various  sygars,  but  allow  bile  acids  and  salts 
to  penetrate.^ 

One  can  readily  imagine  that  the  size  of  certain  molecules  may  be 
a  cause  of  their  inability  to  pass  through  the  envelope.  But  if  the 
intermolecular  spaces  of  the  envelope  be  enlarged — as  must  occur 
when  the  corpuscle  swells  and  the  envelope  becomes  distended — 
then  it  is  conceivable  that  some  large-sized  molecules  could  enter 
which,  under  normal  circumstances,  would  be  unable  to  penetrate 
the  corpuscles. 

1  Hay's  test  for  bile  salts  in  uripe  is  founded  on  the  fact  that  these  salts  lower  the  surface 
tension  of  the  urine. 
*  Hamburger,  Osmotischer,  Druck  und  loneulehre,  p.  260. 
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Causing  the  corpuscle  to  swell  is  one  way  of  enlarging  the  spaces 
which  exist  between  the  molecules  of  the  envelope.  Another  method 
consists  in  removing  some  of  the  molecules  wliich  compose  the 
envelope — e.  g.,  the  cholesterin  and  lecithin.  When  these  substances 
are  extracted  by  ether  the  envelope  is  left  in  a  porous  condition, 
which  makes  it  very  permeable.  This  has  been  well  shown  in  the 
experiment  quoted  above,  in  which  formaldehyde  corpuscles  were 
extracted  with  ether.  The  conductivity  of  the  corpuscles  was 
found  to  be  much  increased  by  this  procedure. 

The  suggestion  may  be  ventured  at  this  point  that  the  action  of 
sapotoxin  consists  partly  in  widening  the  intermolecular  spaces  of 
the  envelope,  making  the  latter  more  permeable  to  the  sapotoxin 
molecules,  which  are  presumably  of  large  size.  I  conceive  the 
mechanism  of  the  process  to  be  as  follows: 

First,  as  Ransom  has  shown,  sapotoxin  is  taken  up  by  the 
cholesterin  of  the  envelope.  The  cholesterin  and  lecithin  molecules 
are  bound  to  the  other  molecules  of  the  envelope  merely  by  cohesion 
and  not  by  firm  chemical  ties,  since  they  may  be  dissolved  out 
mechanically  by  ether.  Now  sapotoxin  is  an  emulsifier-,  and,  being 
such,  lessens  the  cohesive  jx)wer  of  fatty  particles.  Therefore, 
sapotoxin,  once  it  has  gained  a  foothold  in  the  envelope,  lessens 
the  cohesion  between  the  cholesterin-lecithin  group  and  the  other 
molecules  which  compose  the  protoplasm.  Since  surface  tension  is 
the  result  of  the  force  of  cohesion  exerted  between  molecules  of  the 
surface  layer,  it  follows  that  sapotoxin,  in  lessening  the  cohesion  of 
these  molecules,  also  lessens  the  surface  tension  of  the  corpuscles. 

As  soon  as  the  surface  tension  becomes  diminished  the  intra- 
globular  pressure  exerts  itself  and  distends  the  envelope.  Ions  and 
water  must  now  enter  and  the  corpuscle  swells. 

This  theoretical  description  corresponds  very  well  to  the  actual 
first  stage  of  sapotoxin  laking.  The  corpuscles  are  seen  to  lose 
their  biconcave  shapies,  become  globular,  and  swell,  showing  that 
a  great  change  in  the  surface  tension  has  taken  place,  and  that 
water  and  ions  have  entered. 

At  the  same  time  it  can  be  demonstrated  that  a  great  increase  in 
the  electric  conductivity  has  taken  place,  which  is  probably  due 
to  the  enlargement  of  the  intermolecular  spaces  which  accompanies 
the  distention  of  the  envelope.^  The  size  of  these  interspaces  being 
increased,  the  large-sized  sapotoxin  molecules  can  enter  the  cor- 
puscles and  split  up  the  hsemoglobin-stroma  compound,  thus  giving 
rise  to  laking. 

Deterioration  of  the  Envelope.  The  red  corpuscles,  like 
other  cells  of  the  body,  are  often  exposed  to  pathological  influences 
and  suffer  changes  which  may  seriously  affect  their  value  to  the 

'  It  may  be  noted  here  that  sodium  taurocholate  causes  laking  witliout  any  notable  previous 
swelling  of  the  corpuscles ;  the  increase  in  the  permeability  produced  by  this  reagent  is  also 
much  less  than  that  produced  by  Bapotoxin..-0.  N.  Stewart. 
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organism.  Some  of  these  alterations  are  without  doubt  due  to  a 
deterioration  of  the  envelope  and  stroma,  and  it  will  be  of  interest 
in  this  connection  to  consider  under  what  conditions  the  envelope 
of  the  red  corpuscles  will  become  damaged. 

The  following  agents  may  be  cited  as  producing  deleterious 
changes  in  the  envelope: 

1.  Toxins  produced  in  disease. 

2.  Chemicals — e.  g.,  acids  and  alkalies. 

3.  Drying  of  corpuscles. 

4.  Fixing  blood  by  throwing  it  into  boiling  saline. 

5.  Freezing  and  thawing. 

6.  Agglutinins. 

7.  Aging  of  corpuscles. 

We  shall  discuss  these  in  the  order  mentioned. 

1.  Action  of  Toxins  Produced  in  Disease.  The  change  in  the 
resistance  of  the  envelope  produced  by  hsemolysins  has  been  con- 
sidered elsewhere.  A  diminished  resistance  of  the  corpuscles 
in  typhoid,  pneumonia,  and  other  diseases  has  been  constantly 
observed  and  is  in  all  probability  due  to  a  deterioration  of  the 
envelope  caused  by  the  specific  toxins  formed  during  the  course 
of  these  diseases.  Some  evidence  to  this  effect  may  be  derived 
from  experiments  that  I  recently  made  on  the  sera  and  corpuscles 
of  various  affections.^ 

An  observation,  which  I  have  made  on  the  blood  of  some  severe 
cases  of  anaemia  and  several  cancer  cases  may  be  mentioned  here. 
On  exposing  a  drop  of  blood  to  pressure  between  cover-slip  and  slide 
the  haemoglobin  escapes  quite  readily  from  the  corpuscles.  (A 
similar  phenomenon  is  observed  in  the  case  of  corpuscles  pre- 
cipitated by  ammonioferrous  sulphate  or  other  acid  salts.) 

Hamburger^  has  shown  that  pressure  has  no  effect  on  the  resist- 
ance of  normal  corpuscles,  so  that  the  above  observation  tends  to 
show  that  the  resistance  of  the  envelope  had  been  lowered  by  some 
product  of  the  disease. 

Vacuolization.  I  should  like  to  suggest  here  that  the  condition 
known  as  "vacuolization  of  the  haemoglobin"  might  be  due  to  a 
localized  deterioration  of  the  envelope.  Let  us  imagine  that  a  very 
small  part  of  the  circumference  of  a  corpuscle  were  injured;  this 
would  allow  the  very  gradual  escape  of  haemoglobin  at  this  point 
and  at  the  same  time  would  permit  water  and  ions  to  enter  so  that 
a  seeming  vacuole  would  be  produced.     (See  Fig.  9.) 

According  to  this  view  "vacuolization  of  the  haemoglobin"  may 
be  considered  as  a  localized  laking  of  the  corpuscle. 

2.  Action  of  Chemicals.  Acids  and  alkalies  both  effect  the  resist- 
ance of  the  envelope.  Corpuscles  acted  upon  by  acids  give  up  their 
haemoglobin  in  a  weaker  NaCl  solution  than  the  normal  corpuscles, 

1  American  Medicine,  No.  23,  vol.  v.  p.  919.  "  loneulehre,  p.  175. 
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while  the  contrary  is  the  case  with  blood  corpuscles  acted  upon  by 
alkalies/ 

3.  Drying  of  Corpuscles.  The  effect  produced  on  the  envelopes 
of  red  corpuscles  by  allowing  the  latter  to  dry  in  air  has  been  care- 
fully studied  by  Dr.  Guthrie.^  He  made  the  interesting  observation 
that  chickens,  and  human  red  blood  corpuscles,  allowed  to  dry  in 
the  air  at  room  temperature,  are  readily  laked  by  0.9  per  cent. 
XaCl  solution. 

It  has  been  shown  that  fixing  washed  corpuscles  by  pouring  them 
into  boiling  salt  solution  greatly  increases  their  permeability  to 
ions.  Dr.  Guthrie  reasons  "that  a  similar  effect  is  produced  by 
drying  at  a  temperature  below  that  necessary  for  fixation,  so  that 
the  permeability  of  the  corpuscles  for  diffusible  substances  is 
greatly  increased,  while  it  allows  of  the  esca|)e  of  haemoglobin  when 
enough  water  to  dissolve  it  is  present." 

I  have  observed  that  when  a  drop  of  blood  or  of  a  washed  suspen- 
sion of  corpuscles  is  placed  on  a  slide  and  covered  with  a  slip,  those 
corpuscles  which  are  at  the  edge  of  the  drop — i.  e.,  where  a  gradual 
drying  out  occurs — become  markedly  swelled.  And  it  may  be 
demonstrated  that  there  is  also  extensive  laking  at  the  edge  of  the 
drop,  even  in  the  case  of  corpuscles  which  at  the  moment  of  laking 
are  floating  in  the  liquid. 

Dr.  Guthrie  in  mentioning  these  experiments  explains  them  very 
satisfactorily  on  the  hypothesis  "that  the  drying  of  a  portion  of 
the  circumference  of  a  corpuscle  at  the  edge  of  the  drop — or  the 
action  on  it  of  the  concentrated  salt  solution  produced  by  evaporation 
— may  render  the  rest  of  the  circumference  more  freely  permeable 
to  the  salts  of  the  solution  or  to  the  water,  and  thus  give  rise  to 
water  laking." 

4.  Throwing  blood  corpuscles  into  boiling  salt  solution  greatly 
increases  their  permeability  to  ions.' 

5.  Freezing  and  thawing  causes  laking,  and  while  I  have  no 
proof  to  offer  that  this  is  due  to  an  injury  to  the  envelope,  yet  such 
au  assumption  seems  very  reasonable.  The  alternate  contraction 
and  expansion  produced  by  freezing  and  thawing  could  very  well 
have  a  disintegrating  effect  on  a  protoplasmic  envelope  consisting 
of  heterogeneous  molecules  but  loosely  combined. 

6.  Agglutinins  cause  marked  changes  in  the  properties  of  the 
envelope,  and  that  it  also  diminishes  the  resistance  of  the  latter 
may  be  seen  from  the  fact  that  an  agglutinated  mass  of  corpuscles 
loses  haemoglobin  if  exposed  to  slight  pressure  between  slide  and 
coversUp.    Normal  corpuscles  cannot  be  laked  in  this  manner. 

7.  Aging  of  Corpuscles.  Old  corpuscles  may  be  distinguished  in 
the  circulating  blood  by  the  fact  that  they  have  lost  a  large  part  of 

»  loneulehre,  p.  322.  «  American  Journal  of  Physiology,  No.  5,  vol.  vlii.  p.  444. 

^  Q.  N.  Stewart. 
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their  haemoglobin.  This  is  most  Hkely  due  to  the  deterioration  of 
the  envelope  effected  by  the  wear  and  tear  to  which  the  corpuscles 
are  exposed. 

Soon  after  "blood  is  shed  from  an  artery  its  permeability  to  NH^Cl 
is  greatly  increased.'  This  indicates  that  there  is  a  difference 
between  corpuscles  within  the  blood  stream  and  those  in  vitro.  It 
may  be  shown,  moreover,  that  the  envelopes  of  corpuscles  which 
have  been  removed  from  the  body  deteriorate  after  a  certain  length 
of  time.  The  behavior  of  corpuscles  to  liydroxylamine  hydro- 
chlorate  may  be  cited  as  proof  of  this.  Fresh  blood,  and  blood  less 
than  three  days  old,  when  treated  with  this  reagent,  show  bubble- 
formation  within  the  corpuscles  (see  above).  Blood  that  has  stood 
for  about  three  days  will  not  show  any  bubbles  with  the  reagent,  but 
the  corpuscles  have  a  perforated  appearance  as  though  gas  bubbles 
had  escaped  from  their  interior.     This  may  be  explained  as  follows: 

Hydroxylamine  hydrochlorate  has  a  double  action ;  not  only  does 
it  permeate  the  corpuscles  and  produce  gas  bubbles  within  them, 
but  it  hardens  them  at  the  same  time.  If  the  envelope  be  intact, 
then  the  reagent  penetrates  but  slowly  and  thus  has  time  to  harden 
the  envelope  before  much  of  the  salt  enters  the  corpuscle.  The 
evolution  of  gas  produced  by  the  reagent  is  thus  very  gradual  and, 
as  the  bubbles  are  formed  at  the  periphery  of  the  corpuscle,  they 
are  retained  by  the  partly  hardened  envelope.  When  the  blood 
becomes  old,  however,  the  envelope  deteriorates,  in  consequence  of 
which  the  hydroxylamine  hydrochlorate  penetrates  very  rapidly, 
before  the  envelope  is  hardened  sufficiently  to  be  able  to  retain  the 
bubbles.  The  result  is  that  the  reagent  which  enters  the  corpuscles 
in  large  quantities  gives  rise  to  an  immediate  and  copious  evolution 
of  gas  bubbles  whose  escape  cannot  be  hindered  by  the  weakened 
and  only  slightly  hardened  envelope. 

The  rents  in  the  envelope  produced  by  the  escaping  bubbles 
remain  open  and  give  rise  to  the  perforated  appearance  above 
mentioned. 

This  observation  shows  strikingly  how  the  envelope  deteriorates 
with  the  aging  of  the  blood  corpuscles. 

Hardening  of  Envelope.  The  effects  of  various  hardening 
agents  on  the  envelope  and  stroma  are  of  considerable  importance 
and  merit  some  mention  here.  Among  the  principal  hardening  and 
fixing  agents  may  be  mentioned  HgClj  (Hayem's  solution),  formal- 
dehyde, osmic  acid,  hydroxylamine  hydrochlorate,  alcohol,  ether, 
chromic  acid. 

In  another  part  of  the  paper  was  brought  out  the  fact  that  the 
distensibility  and  elasticity  of  the  envelope  and  stroma  were  practi- 
cally unaltered  by  most  hardening  agents,  since  the  hardened  cor- 
puscles may  still  be  caused  to  swell  by  suitable  means. 

1  G.  N.  Stewart. 
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Agglutination  of  corpuscles  hardened  by  formaldehyde,  osmic 
acid,  and  ether,  may  still  be  brought  about  by  certain  means.  But 
after  fixation  with  HgClj  I  was  unable  to  produce  agglutination. 
Chromic  acid  and  picric  acid  agglutinate  while  they  harden  the 
corpuscles. 

The  envelopes  of  corpuscles  hardened  by  formaldehyde  and  those 
hardened  by  HgClj  show  a  dissimilarity  in  their  behavior  toward 
sapotoxin;  whereas  the  electric  conductivity  of  formaldehyde- 
hardened  corpuscles  is  greatly  increased  by  sapotoxin,  corpuscles 
hardened  by  HgClj  show  no  such  effect,  presumably  owing  to  the 
more  complete  hardening  produced  by  the  latter  reagent. 

A  peculiar  effect  is  produced  by  acid  salts  when  added  to  blood 
just  shed  from  an  artery.  If  to  a  definite  amount  of  blood  taken 
from  the  carotid  and  diluted  with  saline  is  added  just  enough  ferric 
chloride  to  precipitate  all  the  corpuscles,  it  will  be  found  that  the 
supernatant  serum,  after  the  corpuscles  have  settled,  will  not  clot 
even  after  three  days.  This  serum  is  neutral  in  reaction.  The 
ferric  chloride,  combining  as  it  does  with  the  envelopes  of  the 
corpuscles,  probably  prevents  the  exit  of  the  fibrin  ferment,  but 
possibly  the  neutralization  of  the  alkali  in  the  serum  by  the  ferric 
chloride  is  the  cause  of  its  not  clotting.  The  former  mode  of  action 
is  the  most  likely,  since  the  addition  of  alkali  to  the  serum  did  not 
produce  real  clotting.    Further  experiment  must  decide  this  point. ^ 

Resume.  Various  facts  of  a  histological,  chemical,  and  physical 
character  show  that  the  red  blood  corpuscles  possess  an  envelope. 

From  the  action  of  hydroxylamine  hydrochlorate,  which  produces 
sharply  circumscribed  accumulations  of  nitrogen  gas — i.  e.,  bubbles 
— on  the  periphery  of  blood  corpuscles  and  not  an  extensive  sepa- 
ration of  the  envelope  from  the  contents  underneath,  it  appears  most 
probable  that  the  envelope  is  not  a  differentiated  membrane,  but  a 
part  of  the  stroma  which  is  condensed  to  form  the  surface  layer 
of  the  corpuscle. 

The  envelope  is  haemoglobin-free  and  consists  of  nucleoproteid*, 
cholesterin,  lecithin,  and  mineral  constituents. 

It  is  elastic,  smooth,  and  apparently  possesses  a  certain  glaze 
which  prevents  the  agglutination  of  normal  corpuscles  with  each 
other  and  makes  the  corpuscles  less  accessible  to  the  action  of 
toxins. 

Agglutination  of  blood  corpuscles  is  due  to  an  effect  on  the 
envelope  j)roduced  by  various  biological  products  and  chemical 
reagents  whereby  the  envelope  is  made  sticky. 

Agglutinins,  by  modifying  the  envelope,  probably  lower  the 
resistance  of  blood  corpuscles  toward  toxins  and  other  agents. 
From  the  fact  that  in  nature  they  almost  always  occur  in  company 
with  a  hsemolysin,  the  suggestion  is  offered  that  the  agglutinins 

'  American  Journal  of  Physiology,  1903,  vol.  vlil.  p.  412. 


1026  MORRIS :   H/EMOLYSINS   IN   HUMAN   URINE. 

bear  some  co-operative  relation  to  the  hsemolysins  similar  to  that 
existing  between  the  intermediary  body  and  the  complement,  which 
likewise  are  usually  coexistent  in  nature. 

The  "resistance"  of  blood  corpuscles  depends  in  large  part  upon 
the  condition  of  the  envelope.  The  latter  may  be  caused  to  deterio- 
rate by  various  agents  principal  among  which  are  the  toxins  of 
disease.  Deterioration  of  the  envelope  may  be  complete  or  partial 
— i.  e.,  involving  the  whole  circumference  or  only  a  small  part  of 
the  same. 

So-called  "vacuolization  of  the  haemoglobin''  can  be  explained 
very  satisfactorily  on  the  assumption  of  a  minute  lesion  in  the 
envelope  which  allows  the  surrounding  fluid  to  enter  and  thus 
permits  of  a  localized  laking  at  this  point. 

The  function  of  the  envelope  is  in  part  to  make  possible  various 
metabolic  processes,  principal  among  which  is  the  complex  process 
known  as  internal  respiration.  This  is  accomplished  through  the 
medium  of  a  selective  permeability. 

Another  important  use  of  the  envelope  is  to  protect  the  corpuscles 
from  the  action  of  various  substances  deleterious  to  the  latter.  But 
the  very  chemical  constitution  of  the  envelope  may  at  times  serve 
for  the  undoing  of  the  corpuscles,  since  it  has  been  well  shown  by 
Ransom,  Kyes,  Sachs,  and  others  that  the  cholesterin  and  lecithin 
of  the  envelope  fix  certain  toxins  and  thus  act  as  intermediary 
bodies. 
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(From  the  Clinical  Laboratory  of  the  Johns  Hopkins  Hospital.) 

Since  the  epoch-making  experiments  of  Bordet,^  such  a  vast 
amount  of  work  has  been  done  upon  haemolysis  and  allied  subjects 
that  a  review  of  the  literature  seems  superfluous.  For  present 
purposes,  it  is  only  necessary  to  refer  to  some  of  those  instances 
in  which  specific  bodies  have  been  shown  to  pass  from  the  blood 
into  the  secretions  or  excretions. 

Ehrlich  and  Brieger^  showed,  in  the  case  of  a  goat  immunized 
against  tetanus  toxin,  that  the  specific  antibody  could  be  demon- 
strated in  the  milk.  By  Kassel  and  Mann^  it  was  shown  that  the 
milk  of  a  woman  suffering  from  typhoid  fever  possessed  the  power 
of  agglutinating  typhoid  bacilli. 

Friedberger*  was  the  first  to  demonstrate  the  passage  of  agglutinins 
and  hajmolysins  from  the  blood  into  the  urine.     For  this  purpose 

*  Read  at  the  meoting  of  the  American  Association  of  Pathologists  and  Bacteriologists  at 
New  York,  April  1  and  2, 1904. 
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he  immunized  a  rabbit  to  defibrinated  pigeons'  blood.  In  conduct- 
ing his  experiments  upon  haemolysis,  he  used  1  c.c.  of  urine  from 
the  immunized  rabbit,  to  which  were  added  1  c.c.  of  a  solution  of 
pigeons'  blood  in  physiological  salt  solution  and  a  few  drops  of 
normal  pigeons'  serum.  In  a  second  experiment  1  c.c.  of  urine  of 
the  immunized  rabbit  was  added  to  1  c.c.  of  pigeons'  blood  in 
physiological  salt  solution,  no  serum  being  added.  Microscopically 
and  macroscopically  merely  agglutination  was  observed  in  each  case. 
After  the  lapse  of  several  hours,  the  cells  having  collected  at  the 
bottom  of  the  test-tubes,  leaving  a  clear  fluid  above,  it  was  found 
that  in  the  first  experiment,  to  which  a  few  drops  of  normal  pigeons' 
serum  had  been  added,  the  supernatant  fluid  was  stained  red,  while 
that  in  the  second  experiment  remained  plainly  yellow.  In  experi- 
ments carried  out  in  the  same  manner  with  the  urine  of  normal 
rabbits,  no  red  staining  of  the  fluid  was  obtained.  Friedberger 
concluded  from  his  researches  that  the  intermediary  body  passed 
into  the  urine,  but  that  the  complement  either  did  not  pass  into  the 
urine  or  was  destroyed  in  the  urine. 

Camus  and  Pagniez^  are,  I  believe,  the  first  to  have  studied  the 
" globulicidal  action"  of  human  urine.  They  pointed  out  that  the 
red  blood  cells  may  be  destroyed  in  a  urine  (1)  by  virtue  of  its  being 
hypotonic  and  (2)  by  the  action  of  certain  substances  which  isotonic 
or  hypertonic  urines  may  contain.  Under  the  second  group  are 
included  specific  haemolysins  and  other  substances.  They  found 
that  a  normal  urine,  hypertonic,  was  at  times  capable  of  producing 
haemolysis  in  the  red  blood  cells  of  a  rabbit;  and  this  was  seen  to 
be  the  case  only  when  the  urine  possessed  a  marked  acid  reaction. 
The  acidity  of  the  urine  is  due  to  the  acid  phosphates  for  the  most 
part,  to  uric  and  hippuric  acids  to  a  smaller  degree.  The  monobasic 
acid  phosphate  of  soda  in  an  isotonic  NaCl  solution  gave  no 
diffusion  of  haemoglobin.  Uric  acid,  because  of  its  shglit  solubility, 
was  not  used.  Hippuric  acid,  they  say,  gave  positive  results;  after 
neutralization,  no  haemolysis  resulted.  They  then  report  patho- 
logical urines,  in  which  the  reaction  was  neutral  or  weakly  alkaline, 
which  caused  haemolysis  in  the  erythrocytes  of  the  rabbit;  two  of 
these  were  cases  of  chronic  nephritis,  the  remaining  two  being  cases 
of  pneumonia  during  the  period  of  defervescence. 

Sabraz^s  and  Fauquet®  showed  that  urines,  in  which  laking  of 
blood  did  not  occur,  when  made  poor  in  chlorides  by  a  rigid  milk 
diet  attained  the  power  of  laking.  When  the  chlorides  were  raised 
to  7  grams  per  litre  no  diffusion  of  haemoglobin  resulted.  Laking 
was  also  obtained  when  using  the  first  urine  of  newborn  infants 
shown  to  be  poor  in  chlorides.  In  their  experiments  they  added 
20  c.mm.  of  blood  to  1  c.c.  of  urine. 

Pugnat,'  examining  urines  from  cases  of  croupous  pneumonia 
during  the  febrile  period,  when  the  chlorides  are  greatly  reduced  in 
amount,  failed  to  obtain  laking.     In  each  of  his  eight  cases  he 
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found  the  freezing  point  of  the  urines  greater  than  that  of  the  blood, 
and  concluded  that  the  degree  of  molecular  concentration  of  a 
urine,  as  determined  by  the  cryoscope,  indicates  the  action  which 
the  urine  will  have  upon  the  red  corpuscles,  laking  being  produced 
only  in  urines  hypotonic  to  the  blood. 

The  hsemolytic  theory  of  pernicious  anaemia  has  been  ably  set 
forth  by  Hunter.^  Warthin*  has  added  to  it  in  his  observations  upon 
the  hsemolymph  glands  in  pernicious  anaemia.  It  was  with  a  view 
to  determining  whether  hsemolysins  are  present  in  the  urine  in  cases 
of  this  disease  that  the  present  work  was  undertaken.  As  a  working 
hypothesis,  it  was  assumed  that  pernicious  anaemia  is  essentially 
the  result  of  increased  haemolysis,  which  arises  from  the  absorption 
of  bacterial  haemolysins  from  the  alimentary  canal,  the  latter  appear- 
ing in  the  urine  as  an  excretion. 

In  the  jBrst  place,  it  becomes  necessary,  if  possible,  to  exclude  the 
hypotonicity  of  the  urines  examined.  To  this  end  the  cryoscope 
would  appear  at  first  thought  to  be  well  suited.  The  freezing  point, 
however,  is  no  criterion  of  the  tonic  strength  of  a  urine,  for  the 
following  reason:  Gryns^°  has  shown  that  solutions  of  urea  have 
an  action  upon  red  blood  cells  similar  to  that  of  distilled  water — i.  e., 
laking  takes  place ;  but  urea  is  an  influencing  factor  in  the  determi- 
nation of  the  freezing  point.  A  method  both  accurate  and  requiring 
not  too  much  time  was  not  obtained.  Still,  the  estimation  of  the 
percentage  of  sodium  chloride,  the  inorganic  salt  which  is  present 
in  the  urine  in  largest  amount,  will  often  give  valuable  information 
in  cases  where  haemolysis  does  occur.  For  example,  if  the  percentage 
of  NaCl  in  the  urine  is  0.9,  one  can  be  certain,  when  working  with 
rabbits'  corpuscles,  that  a  haemolytic  action  is  not  due  to  hypotonicity 
of  the  urine.  In  fact,  percentages  lower  than  this  may  be  obtained, 
the  urine  still  being  isotonic  or  hypertonic,  for  one  must  not  lose 
sight  of  the  remaining  solid  constituents  other  than  urea.  The 
freezing  point  was  obtained  in  the  majority  of  instances,  as  it  was 
often  of  definite  aid  in  showing  that  a  urine  was  hypotonic. 

The  urines  examined  were  obtained  from  patients  suffering  with 
various  diseases  in  the  wards  of  Dr.  Osier,  together  with  urines 
from  two  obstetrical  cases,  for  which  I  am  indebted  to  Dr.  Slemons, 
and  from  individuals  in  good  health.  Freshly  voided  samples  of 
urine  were  used.  For  testing  the  urines  a  5  per  cent,  solution  of 
the  red  blood  corpuscles  of  a  rabbit  was  used.  The  blood  was 
drawn  from  a  vein  of  the  ear,  defibrinated,  centrifugalized,  and  the 
serum  was  drawn  off.  A  solution  of  sodium  chloride,  0.9  per  cent., 
was  added.  This  was  again  centrifugalized.  .  In  all,  the  corpuscles 
were  washed  three  times  in  the  salt  solution.  A  5  per  cent,  solution 
of  the  rabbits'  corpuscles  was  then  made  in  a  0.9  per  cent,  solution 
of  the  NaCl.  The  percentage  of  sodium  chloride  in  the  urines  was 
obtained  bv  the  method  of  Liitke-Martius." 
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No.  of  case. 

Diagnosis. 

Hjemolysis. 

Reaction  of  urine. 

1 

Typhoid  fever. 

_ 

Acid. 

2 

Typhoid  fever  (convalescent). 

— 

Alkaline. 

3 

"          "             " 

— 

Acid. 

4 

"          "             " 

— 

" 

5 

6 

«.          If             It 



Alkaline. 

7 

<1                      K                             11 



Acid. 

8 

1<                     11 



Alkaline. 

9 

11                      11 

+  (bypotcmlc).  • 

Neutral. 

10 

11                      11 

— 

Acid. 

11 

11                      It 

+  (hypotonic). 

Alkaline. 

12 

11                     11 

— 

Acid. 

13 

11                      It 



Neutral. 

14 

11                     It 



Add. 

15 

11                      ft 



NeutraL 

16 

11                      11 

— 

Acid. 

17 

Typhoid  periostitis. 

— 

" 

18 

Croupous  pneumonia  (febrile). 

+  (hyptiionlc). 

AlkaUne. 

19 
20 
21 
22 
23 
24 
25 
26 
27 

!!          !'. 

+  (h\  i«itonlc). 

Acid. 

Tuberculosis  (lung). 



:: 

Tuberculosis  (brain). 

- 

" 

28 

Tuberculosis  (peritoneum). 

— 

Alkaline. 

29 

"                      " 

— 

Acid. 

30 

Tuberculosis  (intestines) 

(atrophic  cirrhosis  of  liver). 

— 

NeutraL 

31 

Bronchial  astlima. 

— 

Acid. 

32 

Influenza. 



" 

33 

Pleurisy  with  serous  effusion. 

— 

Neutral. 

34 

"          "        "          " 

— 

Acid. 

35 

Pleurisy. 

— 

" 

36 

Amoebic  dysentery. 

— 

Neutral. 

37 

— 

Acid. 

38 

Dysentery  (bacillary  ?). 

— 

" 

39 

Catarrhal  jaundice. 

— 

AlkaUne. 

40 

— 

Acid. 

41 

Obstructive  jaundice  (gallstones). 

— 

•• 

42 

gallstones. 

— 

Neutral. 

43 

Chronic  jaundice  (cause?). 



Acid. 

44 

Hypertrophic  liver  cirrhosis. 



Neutral. 

45 
46 
47 
48 
49 

Acute  rheumatic  endocarditis. 

— 

" 

Chronic  endocarditis. 

— 

Alkaline. 

Myocarditis. 

z 

Acid. 

50 

and  arteriosclerosis. 



" 

51 

and  angina  pectoris. 



" 

52 

Mitral  insuflBciency  and  stenosis. 

— 

Neutral 

53 

Aortic            "           neurasthenia. 

— 

Alkaline. 

54 

aneurysm. 

— 

Acid. 

55 



Alkaline. 

56 

"                 " 

.    

Acid. 

57 

Thoracic  aneurysm. 



58 

Pericarditis  with  effusion. 



" 

59 

Acute  articular  rheumatism. 



Neutral. 

60 

Gon  rrhceal  arthritis. 



Acid. 

61 

Arthritis  deformans. 



M 

62 

"  Still's  disease." 



«« 

63 

Spondylitis. 



>I 

64 

Transverse  myelitis  (acute). 



Alkaline. 

65     . 

Syphilis, 

— 

Acid. 

66 

"       aneurysm. 



" 

L      07 

(congenital). 



" 

e1'   ^ 

Basedow's  disease. 



Alkaline. 

H^  W 

Neurasthenia. 



NeotraL 

^K  TV 

" 



Acid. 

^H''  71 

" 



NeutraL 

^H^'-  ^ 

" 



Alkaline. 

^^m  ^ 

•' 

__ 

Acid. 

^^K  74 

Anorexia  nervosa. 



ti 

^K  IS 

Chronic  interstitial  nephritU. 

_ 

w 

^■76 

"            '*                " 

+  (hypotonic). 

Neutnd. 

Ht  77 

•1            11                It 

+  (hypotonic). 

Acid. 

Chronic  interstitial  and  parenchy- 
matous nephritiB. 

~ 

Alkaline. 

1030, 


morris:  ilemolysins  in  human  urine. 


No.  of  case. 

Diagnosis. 

Haemolysis. 

Reaction  of  urine. 

80 

Hsematoma  of  kidney. 

Acid. 

81 

Diabetes  mellitus. 



Alkaline. 

82 

"            " 



Acid. 

83 

<<            << 



84 

Uncinariasis. 



11 

85 

Splenomyelogenous  leukaemia. 



" 

87 

Henoch's  purpura. 



•I 

88 

Polycythaemia. 



" 

89 

Pernicious  ansemia  I. 

Examination  a. 
b. 

+  (A  =  -  1°.805) 

** 

90 

"             c. 
Pernicious  anaemia  II. 

— 

" 

Examination  a. 

+  (NaCl  =  0.7605%) 

" 

b. 

+  (NaCl  =  0.6903  %) 

" 

"             c. 
d. 

+  (NaCl  =  0.6318  %) 

", 

91 

"             e. 
Pernicious  anaemia  III. 

— 

" 

Examination  a. 

b. 

"            c. 

d. 

+  (NaCl  =  0.5031  %) 

" 

+  (A  =  -0°.61) 

i" 

"            e. 

+  (NaCl  =  0.74  %) 

•• 

92 

9' 
Pernicious  anaemia  IV. 

Examination  o. 

+  (A  =  -  0°.916} 

" 

6. 
"             c. 

Alkaline. 

93 

d. 
Pregnancy. 

z 

Acid. 

94 

Puerperal  eclampsia  (6  examin.) 

— 

" 

95 

Healthy  individual. 

— 

<i 

96 

"              " 

— 

" 

97 

"              " 



" 

98 

"              " 



Alkaline. 

99 

"              " 



Acid. 

100 

"              " 



Alkaline. 

101 

II              II 

— 

Acid. 

102 

II              II 



" 

103 

"              " 



Neutral. 

104 

"              " 



Alkaline. 

105 

II              II 



Acid. 

106 

— 

The  above  table  will  serve  to  show  partially  the  results  obtained. 
The  sign  +  denotes  haemolysis,  the  sign  —  its  absence. 

The  experiments  were  conducted  in  small  test-tubes,  after  Fried- 
berger,  in  the  following  manner : 

Experiment  A.  Ten  drops  of  urine;  ten  drops  of  a  5  per  cent, 
solution  of  rabbits'  corpuscles ;  three  to  four  drops  of  normal  rab- 
bits' serum. 

Experiment  B.  Ten  drops  of  urine;  ten  drops  of  a  5  per  cent, 
solution  of  rabbits'  corpuscles. 

The  test-tubes,  after  having  been  filled,  as  above,  were  placed 
in  an  incubator  at  37°  C.  for  two  hours.  They  were  then  placed 
in  a  temperature  of  0°  C.  for  about  twenty  hours.  The  tubes  were 
then  examined  macroscopically  and  spectroscopically.  In  all  cases 
where  sedimentation  was  not  satisfactory,  the  contents  of  the  test- 
tubes  were  centrifugalized.  The  supernatant  fluid  was  in  each 
instance  examined  with  the  spectroscope  for  the  bands  of  oxyhsemo- 
globin. 
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From  the  foregoing  table  it  is  seen  that  in  no  instance,  except  in 
cases  of  pernicious  anaemia,  was  haemolysis  obtained  where  hypo- 
tonicity  could  be  excluded.  The  results  in  the  cases  of  pernicious 
anaemia  require  further  explanation. 

Solutions  of  sodium  chloride  of  various  strengths  were  prepared 
in  which  rabbits'  corpuscles  were  suspended.  The  solutions  were 
placed  in  test-tubes  which  were  put  in  the  incubator,  and  later  in 
the  refrigerator;  in  fact,  treated  exactly  as  in  the  experiments 
described  above.  A  0.66  per  cent,  solution  of  sodium  chloride 
showed  no  diffusion  of  haemoglobin  from  the  rabbit's  corpuscles, 
while  haemoglobin  was  present  in  the  supernatant  fluid  in  a  0,64 
per  cent,  solution.  Thus  it  is  seen  that  in  case  No.  90,  examinations 
a  and  b  and  in  Case  No.  91,  examination  /,  the  positive  result  may 
not  be  explained  on  the  ground  of  hypotonicity.  Again,  it  must  be 
kept  in  mind  that  in  the  experiments  ten  drops  of  urine  were  added 
to  ten  drops  of  a  0.9  per  cent,  solution  of  NaCl;  so  that  in  each  case 
where  percentage  of  NaCl  is  recorded  the  resulting  strength  in 
sodium  chloride  is  above  0.7  per  cent.  None  of  the  pernicious 
anaemia  urines  showed  the  bands  of  oxyhaemoglobin  on  examination 
pre\nous  to  the  addition  of  the  solution  of  rabbits'  corpuscles. 

In  all  cases  where  hypotonicity  could  be  proven  to  exist,  the 
supernatant  fluid  took  on  a  deep-red  color  soon  after  the  addition 
of  the  rabbits'  red  blood  cells.  This  was  the  case  in  none  of  the 
pernicious  anaemia  urines.  In  no  instance  did  the  supernatant  fluid 
show  a  marked  pink  color  in  this  disease.  On  the  contrary,  only 
the  suggestion  of  a  pink  color  was  to  be  seen.  But  in  each  case 
recorded  as  positive,  the  bands  of  oxyhaemoglobin  were  present  on 
spectroscopic  examination.  In  each  of  the  examinations  designated 
as  positive,  the  fluid  in  ex])eriment  A  was  perceptibly  darker  than 
that  in  experiment  B,  and,  in  the  former,  the  spectroscopic  bands 
of  oxyhaemoglobin  were  darker.  In  no  case  was  this  observed 
in  any  of  the  hypotonic  urines.  This  fact  convinces  me  that  coloring 
of  the  fluid  was  not  due  to  hyjX)tonicity  of  the  urine.  If  this  were 
the  case,  why  should  twenty  drops  of  a  hypotonic  solution,  to  which 
three  drops  of  normal  rabbits'  serum  has  been  added,  show  greater 
diffusion  of  haemoglobin  than  twenty  drops  of  the  same  solution 
to  which  no  serum  was  added?  The  darker  coloring  in  the  tube 
to  which  normal  serum  was  added  coincides  with  Frieberger's  re- 
sults, although  it  seems  that  some  complement  is  present  in  the  urine. 

No  results  were  obtained  comparable  to  those  of  Camus  and 
Pagniez  in  working  with  normal  urines.  In  every  instance  where 
diffusion  of  haemoglobin  took  place,  excepting  the  cases  of  pernicious 
anaemia,  hypotonicity  was  proven  to  exist.  It  is  to  be  regretted  that 
<letails  of  their  experiments  are  so  meagre.  In  the  cases  of  pneu- 
monia, in  which  they  rejx>rt  haemolysis  to  have  l^een  present,  neither 
freezing  point  nor  percentage  of  chlorides  is  given,  so  that  one 
( iinnot  judge  of  the  tonic  strength  of  the  urines. 
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The  presence  of  hsemolysis  in  the  urines  of  the  pernicious  anaemia 
cases  has,  so  far  as  can  be  seen,  no  definite  relationship  to  a  rising 
or  falhng  number  of  red  blood  cells.  The  observations  extended 
over  too  short  a  space  of  time,  however,  to  answer  this  point  satis- 
factorily. 

The  fact  that  haemolysis  was  not  found  constantly  in  the  urines, 
that  it  was  present  at  one  examination,  absent  in  the  next,  would 
seem  to  support  Warthin's*  theory  as  to  the  cyclical  or  intermittent 
nature  of  the  hsemolysis  in  this  disease,  though  one  cannot  deny 
that  this  may  be  due  wholly  to  temporary  changes  in  the  excretory 
power  of  the  kidneys  irrespective  of  other  changes  in  the  organism. 

The  possibility  of  pernicious  anaemia  being  due  to  the  absorption 
of  bacterial  toxins  is  clearly  set  forth  by  Hunter.^  Elders"  reports 
a  case  treated  successfully  by  antistreptococcus  serum  which 
supports  Hunter's  view.  Welch^^  mentions  the  possibility  of 
"certain  obscure  anaemias"  being  due  to  the  absorption  of  toxins 
of  bacteria.  It  is  possible  that  the  haemolysis  found  in  the  urines 
of  pernicious  anaemia  is  due  to  bacterial  haemolysins  which  have 
been  absorbed,  though  haemolysins  from  other  sources  cannot  be 
excluded. 

It  is  my  pleasure  to  thank  Professor  Osier  for  his  kindness  in 
facilitating  the  work;  also  Dr.  Emerson,  the  director  of  the  clinical 
laboratory. 
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MENTAL  SYMPTOMS  ASSOCIATED  WITH  PERNICIOUS 

ANiEMIA. 

By  William  Pickett,  A.M.,  M.D., 

INSTRUCTOR  IN  NEUROPATHOIXDGT    AND  INSANITY,    JEFFERSON    MEDICAL    COLLEGE;    EXAMINER 
OF   THE    INSANE,    PHILADELPHIA    HOSPITAL. 

The  spinal  cord  lesions  and  symptoms  of  pernicious  anaemia, 
through  the  work  of  Lichtheim,  C.  W.  Burr,  and  others,  have 
become  an  old  story,  of  which  the  sequel,  written  by  Putnam  and 
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Taylor,  and  others,  reveals  the  probable  role  of  anaemias  and 
cachexias  in  a  large  group  of  combined  degenerations  of  the  cord. 

IMental  sj-mptoms  of  the  character  of  delirium  and  confusion  in 
pernicious  anaemia  were  early  recognized.  "The  mind  occasionally 
wanders,"  said  Addison,  in  his  classic  portrayal  of  idiopathic  anaemia,^ 
and  subsequent  writers  have,  in  similar  comments,  noticed  mental 
disturbance  as  a  terminal  incident  in  this  grave  blood  disease.  A 
Swedish  observer,  Henry  Marcus,  in  the  N eurologisches  Central- 
blatt,  May  16,  1903,  describes  a  psychosis  resembling  expansive 
paresis,  but  associated  with  anaemia  which  he  designates  as  "per- 
nicious," although  the  lowest  blood  estimation  was  2,400,000  red 
cells  and  27  per  cent,  haemoglobin;  while  no  differential  count  of 
leukocytes  is  published  and  no  mention  is  made  of  nucleated  red 
cells.  The  mental  symptoms  in  Marcus'  case  subsided  in  the  course 
of  six  months  with  very  little  improvement  in  the  blood  state,  and 
had  not  returned  two  years  later,  which  I  think  is  the  strongest 
support  for  his  claim  that  this  was  a  true  pernicious  anaemia — 
psychosis. 

Yet,  I  have  seen  the  wildest  delusions  of  grandeur  fade  in  a  few 
weeks,  giving  place  to  a  remission  of  four  years'  duration,  apparently, 
and  as  the  late  D.  E.  Hughes  believed,  through  the  correction  of  a 
simple  anaemia;  and  I  have  seen  paretic  symptoms  lighted  up  by 
alcoholic  debauches  at  three  periods  about  a  year  apart,  to  fade 
again  as  the  alcoholic  influence  was  eliminated  in  the  first  and 
second  accesses,  but  apparently  to  become  established  in  the  third 
access,  the  patient  appearing  then  as  a  confirmed  paretic.  It  would 
seem  that  these  toxic  states  belong  in  the  category  of  exciting  causes 
of  paresis  along  with  trauma  and  the  puerperium;  and  so  it  is 
possible  that  Marcus'  patient  is  a  paretic  after  all. 

Secondary  anaemias  are  found  in  association  with  various  mental 
states.  About  two  years  ago  it  occurred  to  me  that  cases  of  paresis 
in  which  the  cord  succumbs  to  the  disease  first  might  show  a  pecu- 
liar blood  state  as  compared  with  those  in  which  mental  symptoms 
usher  in  the  disease;  and  I  made  blood  examinations  of  7  cases  of 
paresis  of  the  spinal  type  in  order  to  compare  them  with  the  ordi- 
nary cases  which  might  be  called,  in  view  of  the  studies  of  Storch 
and  of  Schaffer,  the  forebrain  type. 

Assuming  that  the  cases  studied  by  Capps  in  1896'  and  by  Jelliffe 
in  1897'  belong  mainly  to  the  latter  or  ordinary  type,  thej com- 
parison of  the  two  types  appears  as  follows : 

>  Osier,  in  his  Practice,  quotes  all  that  Addison  said  of  the  disease. 

*  The  American  Journal  of  the  Medical  Sciences,  June,  1903. 

*  New  York  Stote  Hoepital  BalletiD,  July.  1908. 
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If  we  may  draw  a  conclusion  from  this  small  series  of  cases,  it  is 
this :  When  the  spinal  cord  bears  the  brunt  of  the  disease  process 
in  paresis,  a  simple  ansemia  with  leukocj-tosis  is  found;  when  mental 
s\Tnptoms  alone  appear,  the  blood  state  is  not  characteristic. 
Perhaps  anaemias  or  the  toxins  of  anaemias  are  a  factor  in  the  cord 
lesions  even  of  paresis. 

]\Iy  cases  were,  mentally,  early  ones,  yet  the  blood  counts  re- 
semble those  obtained  by  Diefendorf '  in  the  last  stage  of  ordinary 
paresis;  so  it  may  be  that  simple  anaemia  with  leukocytosis  is  merely 
a  consequence  of  advanced  paretic  degeneration,  whether  this  be 
spinal  as  in  my  cases,  or  cerebral  as  in  Diefendorf's. 

The  frequency  of  spinal-cord  involvement  in  pernicious  anaemia  is 
evidently  great;  diffuse  degenerations  occur  even  when  spinal 
svTnptoms  are  not  apparent;  tract  degenerations  have  been  traced 
by  Spiller  and  others  into  the  brain  stem;  but  of  cerebral  lesions 
from  pernicious  anaemia  nothing  of  value  is  known.  I  hope  to 
report  upon  this  point  later,  as  I  have  two  brains  from  cases  in 
which  the  blood  state  was  extreme,  and  mental  symptoms  prominent ; 
and  Professor  Coplin  has  a  third  brain  from  a  case  in  which  I  have 
been  interested  medicolegally,  since  (he  indindual's  testamentary 
capacity  was  called  in  question  by  reason  of  mental  disturbance 
that  arose  in  the  last  month  of  his  life. 

Dr.  E.  Q.  Thornton  has  furnished  me  with  notes  of  this  case: 
A  merchant,  aged  fifty-five  years,  consulted  Dr.  Thornton  on 
November  12,  1902,  complaining  chiefly  of  languor,  but  appearing 
of  such  a  bad  color  that  he  was  sent  for  a  blood  examination  at 
once  to  Dr.  Rosenberger,  who  reported  the  follo\sang:  red  cor- 
puscles, 1,500,000;  white  corpuscles,  7500;  haemoglobin,  35  per  cent. 
Poikilocytosis;  large  and  small  nucleated  red  cells. 

On  January  25,  1903,  the  man  took  part  in  an  interview  that 
agitated  him;  the  next  day  his  temperature  rose  to  103°  F.  and  he 
became  delusional,  declaring  that  his  wife  was  trvdng  to  poison  him; 
that  she  was  unfaithful  and  that  the  nurses  and  doctors  were  in 
a  conspiracy  with  her  to  get  his  property;  he  exhibited  his  hands 
from  which  "poison"  was  exuding;  described  disagreeable  odors 
of  poisonous  gases,  and  attempted  to  escape  by  the  windows  re- 
peatedly. He  disinherited  her  by  tearing  up  a  will  made  in  her 
favor  long  before.  Yet  he  was  not  much  disoriented  and  could 
talk  clearly  of  other  matters.  Death  occurred  on  February  18, 
1903. 

Lena  P.  was  an  inmate  of  the  Insane  Department,  Philadelphia 
Hospital,  for  twelve  years;  she  had  pernicious  anaemia  on  admission 
in  1890;  a  blood  count  made  by  Dr.  Gilmore  at  that  time  showed 
red  corpuscles,  590,000.  She  died  of  the  disease  in  1902.  The  blood 
count  four  days  before  death  was:  red  corpuscles,  1,107,000;  white 

>  Thk  axkricam  Jocbnal  of  thk  Medical -Sctkmces,  Deeemb«r,  190S. 
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corpuscles,  9166;  hsemoglobin,  18  per  cent.     Macrocytes,  micro- 
cytes,  gigantoblasts,  and  normoblasts. 

She  had  the  color  and  other  evidences  of  the  disease  throughout 
the  entire  period,  and  was  mildly  demented;  but  she  was  subject 
to  exacerbations  of  the  blood  disease — in  a  number  of  which  blood 
counts  were  recorded — and  at  the  same  time  of  her  mental  symptoms 
becoming  dreamily  confused. 

Catharine  McB.  was  brought  to  the  Philadelphia  Hospital  from 
the  House  of  Correction,  in  a  state  of  confusion  with  excitement — 
a  mild  delirium.  Examination  of  the  blood  revealed  the  following: 
red  corpuscles,  690,000;  white  corpuscles,  12,000;  haemoglobin, 
15  per  cent.  Marked  poikilocytosis,  many  macrocytes  and  micro- 
cytes,  normoblasts  and  gigantoblasts. 

Michael  F.  was  sent  to  the  Philadelphia  Hospital  by  Dr.  J.  O.  W. 
Kelly,  on  account  of  a  hallucinatory  confusional  state,  of  three 
months'  duration.  The  patient's  color  and  weakness  suggested  to 
the  late  Dr.  Hughes  a  blood  disease,  which  was  found:  red 
corpuscles,  2,990,000;  white  corpuscles,  11,466;  haemoglobin,  38  per 
cent.  The  man  cleared  mentally  and  left  the  hospital  after  five 
weeks  of  treatment,  although  he  was  still  anaemic. 

Bessie  M.  is  at  present  under  treatment  at  the  Philadelphia 
Hospital  Insane  Department.  The  blood  count  is :  red  corpuscles, 
3,230,000;  white  corpuscles,  28,133;  haemoglobin,  55  per  cent.  Nor- 
moblasts and  gigantoblasts  are  abundant.  The  mental  state,  as 
much  as  the  color  of  the  skin,  suggested  pernicious  anaemia  in  her 
case. 

A  composite  picture  of  the  mental  disturbance  in  these  cases 
presents  a  shallow  confusion  with  impairment  of  the  ideas  of  time 
and  place  (disorientation),  more  marked  on  awakening  from  sleep. 
The  patient  fabricates,  relating  imaginary  experiences  of  "yesterday" 
in  a  circumstantial  way. 

Illusions,  particularly  of  identity,  are  common.  Hallucinations 
appear  at  times,  pertaining  to  any  of  the  senses. 

Based  upon  these  illusions  and  hallucinations,  persecutory  delu- 
sions arise.  These  are  usually  transient,  causing  episodes  of  fear 
and  agitation,  but  they  may  persist  for  considerable  periods  and  be 
thus  somewhat  fixed;  they  may  be  even  systematized,  as  in  Dr. 
Thornton's  case. 

The  pernicious  anaemia  psychosis  is  mainly  an  abeyance  of 
mind;  it  rarely  presents  that  spontaneous  excitement  by  which  some 
types  of  confusion  seem  to  merge  into  true  mania;  so  that  the  term 
amentia,  in  Meynert's  sense,  seems  appropriate  for  it.  Of  Meynert's 
two  groups,  idiopathic  and  symptomatic  amentia,  the  latter,  of 
course,  would  embrace  the  pernicious  anaemia  psychosis.  Korsa- 
koff's disease  and  folie  Brightique  resemble  it  closely. 
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CLINICAL  AND  HISTOLOGIC  STUDY  OF  THE  OPHTHAI^ 

MIC  CONDITIONS  IN  A  CASE  OF  CEREBELLAR 

NEOPLASM  OCCURRING  IN  A  SUBJECT 

WITH  RENAL  DISEASE.' 

By  Charles  A.  Oliver,  A.M.,  M.D., 

OF    PHILADELPHIA. 

In  the  month  of  February,  1898,  A.  C.  T.,  a  white  woman,  aged 
forty-eight  years,  married,  and  the  mother  of  one  Uving  child,  came 
under  the  care  of  Dr.  J.  Hendrie  Lloyd  in  the  Wards  for  Nervous 
Diseases  at  the  Philadelphia  Hospital.  Dr.  Lloyd's  most  careful 
notes  of  the  case  state  that  the  principal  complaints  of  the  patient 
upon  her  admission  into  the  hospital  were  double  vision  "with 
incomplete  loss  of  vision  in  the  left  eye,"  and  weakness  in  the  legs 
and  lumbar  region.  The  patient's  family  history  showed  that  both 
her  father,  a  man  aged  seventy-nine  years,  and  her  mother,  a 
woman  aged  sixty-nine  years,  were  Uving.  The  patient  was  one 
of  thirteen  children,  of  whom  four  brothers  and  four  sisters  were 
li%dng;  of  the  remaining  four  children,  all  brothers,  two  died  during 
infancy;  the  third  in  adult  Ufe  (from  hypertrophic  cirrhosis  of  the 
liver),  and  the  fourth  from  some  unknown  cause. 

The  patient  had  had  "all  of  the  diseases  of  childhood."  She 
first  menstruated  at  twelve  years  of  age,  and  had  been  "regular"  up 
to  her  forty-sixth  year  of  age,  the  epochs  usually  lasting  for  three  or 
four  da}^'  time.  The  flow  was  always  moderate  in  quantity,  and 
the  crisis  was  never  painful.  Menopause  had  been  slowly  though 
undisturbingly  estabUshing  itself  for  the  past  two  years.  She 
had  one  Uving  healthy  child.  She  never  had  any  miscarriages. 
Seven  years  before  admission  she  had  suffered  from  an  attack  of 
acute  articular  rheumatism,  foUowed  four  years  later  by  inflamma- 
tion of  the  lungs.  She  reported  that  she  had  never  had  venereal 
disease,  and  she  had  never  had  any  gross  accidents  or  operative 
interference.     She  had  never  used  alcohol  or  tobacco. 

She  said  that  following  her  recovery  from  the  pneumonia  she 
suffered  from  occipito-vertical  pains  and  vomiting  at  each  pre- 
menstrual period,  the  headache  ha\ing  ceased  during  the  last  eight 
attacks,  but  the  vomiting  being  preceded  by  gross  exacerbations  of 
nausea.  She  stated  that  she  had  been  unable  to  walk  without 
assistance  for  three  years'  time.  For  two  years  she  had  had  "  weak- 
ness in  the  lower  part  of  \he  back."  There  was  frequent  desire 
with  difficulty  in  micturition,  the  patient  not  always  being  able  to 
urinate.    There  had  never  been  any  retention  or  incontinence  of 

I  Read  before  the  March,  1904,  meeting  of  the  Section  on  Ophthalmology  of  the  College  of 
Physidaos  of  Philadelphia. 
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urine.     Her  bowels  had  been  constipated  much  of  the  time  for  fully 
a  year. 

Four  weeks  before  she  was  seen  she  had  experienced  a  severe 
attack  of  nausea  and  vomiting  which  had  lasted  for  three  days' 
time.  Just  previous  to  this  attack  she  had  had  so  much  dizziness 
as  to  cause  her  to  fall  from  a  chair.  After  this  accident  she  noticed 
that  objects  appeared  double  and  that  she  was  told  at  times  that  her 
eyes  seemed  crossed.  At  this  time  vision  with  the  left  eye  began  to 
fail.  These  symptoms  were  almost  immediately  followed  by  loss  of 
vision  in  the  left  eye.  The  vertiginous  seizures  persisted,  though  to 
a  much  less  degree,  while  the  patient  was  placed  in  a  prone  position. 

Upon  admission  to  the  hospital,  the  patient  appeared  to  be 
well  nourished.  Her  radial  pulse  was  100,  small  and  compres- 
sible. Her  heart  sounds  were  rapid,  the  second  beat  being  ac- 
centuated. The  tongue  was  protruded  straight,  and  there  was  not 
any  marked  tremor.  There  was  not  any  trembling  of  the  lips. 
The  masseter,  the  temporal,  and  the  pterygoid  muscles  acted  well. 
Neither  the  sensory  nor  the  motor  portions  of  the  fifth  nerve  seemed 
involved.  A  slight  trembling  of  the  hands  and  arms  upon  extension 
was  noticeable.  Hand  grip  was  equally  good  on  both  sides.  Sen- 
sation and  localization  were  good  in  both  arms.  The  biceps  jerks 
were  apparent.  The  patellar  tendon  reflex  was  exaggerated  on  the 
right  side,  and  ankle  clonus  was  absent  on  both  sides.  The  plantar 
reflex  was  increased,  while  sensation  in  the  legs  was  somewhat 
greater  than  normal.  Pressure  upon  the  sacral  region  gave  rise  to 
tenderness.  Station  was  poor,  while  gait  was  slightly  ataxic  in 
character.  There  was  marked  inco-ordination.  Examination  of 
the  urine  gave  a  low  specific  gravity,  a  minor  amount  of  albumin, 
and  the  presence  of  a  few  granular  and  hyaline  casts.^ 

The  pupil  of  the  right  eye  was  1  mm.  larger  than  that  of  the  left, 
which  was  4  mm.  wide  in  the  horizontal  meridian.  Iris  reactions  to 
light  stimuli  were  very  feeble,  and  were  not  so  good  in  the  left  eye 
as  in  the  right  one  when  gross  attempts  at  accommodative  efforts 
were  made.  A  medium  degree  of  paresis  of  the  left  external  rectus 
muscle,  together  with  a  slight  paresis  of  the  corresponding  orbic- 
ularis muscle,  could  be  determined  both  objectively  and  subjectively. 
There  was  imperfect  action  of  the  muscles  which  were  supplied  by 
the  left  oculomotor  and  pathetic  nerves. 

The  ophthalmoscope  showed  that  there  was  a  marked  degree  of 
neuroretinitis,  the  swollen  tissues  of  the  left  optic  nerve-head  being 
denser  and  more  extensive  than  those  of  the  right  eye  (seven  dioptres 
as  compared  with  six  dioptres  for  the  right  optic  nerve-head  swell- 
ing). There  were  numerous  superficial  and  deeply  seated  hemor- 
hages  in  both  the  neural  and  retinal  tissues,  particularly  along  the 

1  For  a  most  interesting  and  instructive  diflference  between  these  findings  and  those  of  the 
urine  which  had  been  examined  eight  years  previously,  see  later  notes  in  report  of  this  case. 
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larger  temporal  vessels.  Great  numbers  of  commencing  degenera- 
tion areas  could  be  seen  in  both  papillomacular  regions,  though 
more  pronounced  in  the  left  eye. 

Uncorrected  vision  with  the  right  eye  equalled  one-third  of  the 
normal,  this  being  improved  to  one-half  of  normal  by  ha\'ing  the 
patient  gaze  tlirough  a  pinhole.  Vision  with  the  left  eye  was  one- 
sixth  of  normal,  being  brought  to  one-fifth  by  use  of  the  pinhole. 
The  visual  fields  were  lessened  somewhat  concentrically  with  the 
presence  of  great  numbers  of  mutable  relative  and  absolute  scoto- 
raatous  areas  with  fixed  enlargements  of  the  physiological  blind 

Fig.  1. 
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Ophthalmoscopic  appearance  of  left  eye-ground. 

spots.  There  was  not  any  accommodative  play,  the  one-half 
dioptre  type  being  clearly  and  fixedly  defined  at  30  cm.  when  looked 
at  through  a  convex  spherical  lens  of  four  dioptres'  strength  with 
the  right  eye,  and  the  three-quarters  of  a  dioptre  type  being  seen 
clearly  at  25  cm.  distance  with  the  same  correcting  lens.  Intraocular 
tension  in  each  eye  was  normal. 

The  ticking  of  a  watch,  which  could  be  heard  at  30  cm.  distance 
from  the  right  ear,  was  not  audible,  even  when  the  watch  was  held 
close  to  the  left  ear. 

Upon  re-examination  of  the  ocular  conditions  eleven  days  later  it 
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was  found  that  the  patient  was  unable  to  make  use  of  the  lower 
fibres  of  the  left  orbicularis  muscles,  the  upper  fibres,  and  particu- 
larly those  in  the  unstriated  series  at  the  inner  angle,  being  but 
slightly  contractile,  with  compensatory  movement  of  the  globe, 
given  in  order  to  place  the  cornea  beneath  the  upper  lid. 

Ophthalmoscopic  examination  of  both  eye-grounds  as  pictured  in 
the  accompanying  sketch  (Fig.  1)  of  the  left  eye-ground,  made 
by  Miss  Margaretta  Washington,  of  this  city,  showed  fresh  hemor- 
rhages, both  superficial  and  deep,  in  the  retinal  tissues.  The 
swelling  of  the  optic  disks  had  subsided  to  about  two  dioptres, 
and  the  tissues  of  the  nerve-heads  had  become  much  thickened. 
The  retinal  plaques  and  patches  noted  in  the  previous  study  still 
existed. 

In  the  lower  part  of  the  superficial  layers  of  the  left  cornea  there 
was  a  large  saturated  and  markedly  anaesthetic  ulcerous  area, 
which  was  rapidly  extending  into  the  corneal  layers,  giving  rise  to 
an  extreme  irritability  of  the  eyeball.  The  conjunctival  membrane, 
particularly  that  portion  of  it  which  was  situated  in  the  neighbor- 
hood of  the  ulcerous  spot,  was  proliferating  its  external  squamous 
cells,  and  there  was  a  corresponding  desquamation  of  the  neiglibor- 
ing  epithelium.  The  previous  convergence  was  now  noted  as  hav- 
ing become  bilateral,  this  being  produced  by  a  paresis  of  the  right 
external  rectus  muscle,  though  to  a  lesser  degi'ee  than  that  of  the 
left  eye. 

At  this  time  the  patient  voluntarily  gave  the  information  that  for 
the  first  time  she  had  experienced  attacks  of  irritation  phosphenes 
in  the  shape  of  golden  rain,  which  was  situated  directly  in  front  of 
the  right  eye.  The  visual  fields  both  for  form  and  color  were 
lessened  irregularly  to  a  greater  degree  than  they  had  been  at  the 
earlier  examination.  Intraocular  tension  had  become  slightly 
diminished  in  the  inflamed  eye.  Vision  with  this  eye  had  decreased 
to  an  uncorrectable  one-thirtieth  of  normal. 

From  this  time  on  vision  in  both  eyes  steadily  failed  until  she 
became  practically  blind;  postneuritic  changes  set  in;  muscle 
palsies  of  the  most  bizarre  tjrpes  appeared;  and  the  general  con- 
dition gradually  weakened  until  in  some  six  weeks'  time  after  she 
had  been  first  studied  she  died  from  apparent  ursemic  poisoning. 

A  most  careful  autopsy  was  made.  The  scalp  and  the  calvaria 
did  not  present  anything  abnormal.  The  dura  mater  was  not 
especially  adherent.  There  was  not  any  excess  of  fluid  in  the  sub- 
arachnoid spaces.  The  small  vessels  of  the  pia  mater  were  injected, 
and  the  large  ones  were  distended.  The  membrane  itself  was  almost 
transparent. 

Springing  from  the  left  lobe  of  the  cerebellum  was  a  cone-shaped 
mass  which  proved  to  be  sarcomatous  in  character.  The  apex  of 
the  growth  was  nipple-shaiped  and  projected  forward  to  a  point 
which  was  situated  slightly  anterior  to  the  middle  line  of  the  pons 
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varolii  and  reached  to  within  1^  cm.  of  the  origin  of  the  left  crus 
cerebri.  ITie  base  of  the  tumor  was  found  to  be  placed  somewhat 
anterior  to  the  middle  of  the  left  cerebellar  hemisphere.  The 
tumor-mass  was  3  cm.  broad  at  its  base;  its  total  length  was  55  mm., 
and  its  greatest  width  was  33  mm.  Laterally,  toward  the  median 
line,  the  growth  pressed  upon  the  medulla  oblongata,  while  on  the 
left  side  it  rested  upon  the  posterior  part  of  the  pons  varolii.  The 
medulla,  which  was  flattened  laterally,  was  twisted  on  its  longitudi- 
nal axis  in  such  a  manner  that  it  was  directed  at  an  angle  of  forty- 
five  degrees  away  from  the  median  line,  causing  its  normally  placed 
'left  lateral  surface  to  be  turned  obliquely  upward.  The  growth 
was  sharply  circumscribed  and  could  be  readily  removed  from  the 
cerebellum.  Its  posterior  aspect  was  covered  by  pia  mater,  while 
its  anterior  face  was  possibly  similarly  conditioned. 

The  mass,  which  was  firm  in  consistency,  had  an  irregularly  con- 
voluted surface,  resembling  that  of  brain  tissue.  Upon  section,  it 
was  yellowish-red  in  color  and  exhibited  a  few  distended  vessels 
and  small  free  hemorrhages. 

The  seventh  and  eighth  nerve  trunks  on  the  right  side  appeared 
to  be  in  good  condition,  while  the  corresponding  left  ones  were 
swollen  and  indistinct.  There  was  a  marked  softening  of  the  pons 
varolii  in  the  position  where  the  neoplasm  pressed  upon  it.  This 
softening  extended  to  about  2  cm.  in  advance  of  the  growth.  The 
tumor  was  adherent  to  the  base  of  the  skull. 

After  removal  of  the  brain  it  was  found  that  the  posterior  part  of 
the  petrous  portion  of  the  temporal  bone  was  deeply  eroded.  The 
cavity  made  by  the  growth  was  2  cm.  long,  14  mm.  wide,  and  1  cm. 
deep.  The  central  part  of  this  excavation  corresponded  in  position 
to  that  of  the  internal  meatus.  The  bone  surface  in  the  excavated 
area  was  rough  and  was  crossed  by  a  series  of  serrated  elevations. 
The  cavity  was  filled  with  soft  tumor-hke  masses  of  reddish  tint. 

The  body  was  emaciated.  The  caecum  and  ascending  colon  were 
distended  with  gas.  The  appendix  was  bound  to  the  caecum  and 
the  ascending  colon  by  adhesions.  The  pleurae  were  free.  Both 
the  right  and  left  lower  lobes  of  the  lungs  were  somewhat  congested, 
while  the  upper  lobes  were  slightly  emphysematous.  There  were  a 
few  adhesions  between  the  lobes  of  the  left  side.  The  pericardium 
showed  a  great  deal  of  fatty  infiltration.  The  heart  muscles  were 
some  18  mm.  thick.  Both  the  aortic  and  the  pulmonary  valves 
were  normal r  the  tricuspids  were  thickened.  The  mitral  valve 
exhibited  a  few  yellowish  opaque  spots.  The  liver  was  small,  its 
right  lobe  being  19  cm.  long  and  its  left  lobe  16  cm.  long;  its  aver- 
age thickness  was  4f  cm.  The  gall-bladder  projected  for  some 
5  cm.  beyond  the  surface  of  the  liver.  There  was  a  slight  increase 
of  connective  tissue  between  the  lobules  of  the  organ.  The  interior 
of  the  aorta  was  both  roughened  and  thickened.  The  spleen  was 
small,  very  dark  in  tint,  and  quite  soft.     The  pancreas  did  not  pre- 
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sent  anything  abnormal.  The  left  suprarenal  capsule  showed  fatty 
degeneration  in  its  cortex.  The  capsules  of  both  kidneys  could  be 
stripped  with  difficulty.  The  organs  themselves  were  somewhat 
smaller  in  size  than  normal.  Their  cortices,  which  were  red  in 
tint,  were  reduced  in  thickness.  The  pyramids  were  fibroid  in 
character.  The  pelvic  membranes  were  injected,  those  of  the  left 
kidney  being  infiltrated  with  pus.  The  bladder  was  contracted; 
its  walls  were  greatly  thickend,  and  its  cavity  was  filled  with  pus. 

The  posterior  halves  of  the  eyes,  together  with  the  orbital  portions 
of  the  optic  nerves,  were  removed  and  placed  in  formalin. 

Some  few  months  later,  while  inspecting  some  notes  in  my  clinical ' 
service  at  Wills  Hospital,  I  unexpectedly  came  across  a  carefully 
prepared  record  of  this  patient  who  had  visited  my  out-patient 
service  in  December,  1890.     The  symptoms  complained  of  at  that 
time  were  typically  those  of  renal  disease.     The  ophthalmic  exam- 
ination, which  was  most  complete,  showed  the  presence  of  some 
faint  star-like  degeneration  radii  in  both  macular  regions,  with  a 
few  superficial  and  deeply  seated  hemorrhages  in  the  papillomacular 
areas,  in  association  with  a  small  mosaic  of  pigment  aggregations 
with  intervening  fatty  degenerations,  slightly  down  and  out  from 
the  left  optic  nerve-head,  and  extending  into  the  macular  region. 
Vision  with  the  right  eye  was  reduced  to  four-fifths  of  normal  and 
to  two-thirds  of  normal  with  the  left  eye.     The  visual  fields  were 
large.     They   presented    proper   color   sequences   and    were   well 
shaped ;  small  but  negative  central  scotomas  being  present.     Exam- 
ination of  the  urine  at  that  time  revealed  a  fluid  of  good  specific 
gravity,  but  containing  a  faint  trace  of  albumin  and  some  granular 
casts.     The  patient,  who  was  ordered  an  appropriate  regimen  and 
was  given  a  prescription  for  Basham's  mixture,  failed  to  return 
after  the  third  visit. 

Through  the  kindness  of  Dr.  Edward  A.  Shumway  of  this  city, 
the  left  eyeball  was  embedded  in  celloidin,  and  sections  were  made 
through  the  optic  nerve  and  neighboring  ocular  tunics. 

Macroscopically,  the  optic  nerve  was  much  thinner  than  ordinary, 
and  its  intraocular  extremity  showed  decided  swelling. 

Microscopically,  the  optic  nerve-head  was  found  to  be  swollen, 
the  result  of  the  swelling  being  y^^  mm.  above  the  level  of  the 
lamina  vitrea  of  the  chorioid.  The  tissues  were  infiltrated  with  a 
great  number  of  cells  which  had  assumed  spindle-like  forms;  these 
cells  being  particularly  numerous  around  the  vessels,  forming  com- 
plete mantles  in  places.  {Vide  sketch  by  Dr.  Ellen  C.  Potter,  Resi- 
dent Physician  at  the  Woman's  Hospital  of  Philadelphia).  In 
those  sections  which  were  stained  by  the  Van  Gieson  method,  the 
intercellular  substance  stained  with  fuchsin,  and  appeared  to  be 
composed  of  fine  connective-tissue  fibres  (by  the  contraction  of 
which  the  optic  nerve  fibres  had  become  atrophic,  as  no  trace  of 
them  could  be  found).     The  vessel  walls  were  very  much  thick- 


OLIVER:    CEREBELLAR  NEOPLASM   IN  RENAL  DISEASE.      1043 

ened  and  the  lining  endothelial  cells  were  proUferated,  but  the 
chief  increase  in  thickness  was  situated  in  the  adventitia.  Embed- 
ded in  the  swollen  nerve-head  were  several  irregularly  round  bodies, 
staining  faintly  pink  with  eosin,  and  light  red  with  the  Van  Gieson 
reagents.  These  bodies  were  ^^dthout  structure,  and  resembled 
those  which  are  found  in  the  nerve-head  in  senile  conditions  of  the 
eye.  Similar  formations  were  also  found  in  the  intervaginal  space. 
The  fibres  of  the  lamina  cribrosa  were  thickened  and  extended 
further  forward  than  usual.  Posterior  to  the  lamina  cribrosa,  on 
the  temporal  side,  the  intervaginal  space  was  widely  distended,  and 
the  cavity  thus  formed,  which  extended  backward  for  a  distance  of 


Fig.  2. 
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Si^ndle-like  cells  around  vessels  in  swollen  optic  nerre-head. 


1  mm.,  was  filled  with  a  loosely  coagulated  fluid  and  crossed  by 
swollen  connective- tissue  processes.  Everywhere  else  the  space 
between  the  dural  and  pial  sheaths  was  filled  with  a  mass  of  pro- 
liferating cells.  These  cells  were  similar  in  type  to  the  endothelial 
cells  that  line  the  processes  of  the  arachnoid.  In  consequence  of 
these  changes,  no  lymph  space  existed  around  the  optic  nerve. 
The  connective-tissue  septa  within  the  optic  nerve  were  normal 
in  thickness  and  were  moderately  infiltrated  with  lymphoid  cells 
— particularly  around  the  central  vessels.  The  decrease  in  the 
diameter  of  the  nerve  was  due  to  an  almost  complete  atrophy  of  the 
nerve  fibres.     With  the  Weigert   sheath  stain  only  an  occasional 


1044      OLIVER:    CEREBELLAR   NEOPLASM    IN    RENAL   DISEASE. 

tenuous  thread,  continuing  for  a  short  distance  to  end  in  a  minute 
globule,  could  be  seen. 

The  retina  exhibited  circumpapillary  inflammation  and  oedema. 
The  changes  were  situated  chiefly  in  the  outer  layers,  and  con- 
sisted in  hypertrophy  of  the  supporting  elements,  their  separation 
by  fluid,  and  the  formation  of  cystic  cavities. 

In  one  place  (the  macular  region)  there  was  a  mesh-like  deposit 
of  fibrin,  such  as  is  common  in  retinitis  albuminurica.  Swollen, 
fatty  cells  were  occasionally  seen,  but  no  hemorrhages  could  be 
found.  The  rods  and  cones  were  degenerated,  their  outer  ends 
being  converted  into  irregularly  shaped  masses.  The  fibre  layer  of 
the  retina  showed  oedema  and  hypertrophy  of  the  supporting  fibres, 
but  there  were  not  any  large  cavities.  The  nervous  elements  in 
this  layer  had  apparently  disappeared,  no  fibres  could  be  deter- 
mined, and  but  a  few  of  the  cells  present  could  be  isolated  as  highly 
degenerated  ganglion  cells.  The  vessels  showed  the  same  changes 
as  those  in  the  optic  nerve-head.  The  so-called  retinal  pigment 
cells  were  decidedly  proliferated,  and  the  surface  of  the  chorioid 
presented  several  masses  of  partially  organized  exudate  to  which 
some  of  the  cells  of  the  outer  retinal  layer  remained  adherent. 

The  chorioidal  vessels  were  widely  distended  with  blood,  which 
contained  numerous  polymorphonuclear  leukocytes;  the  stroma 
being  moderately  infiltrated  with  mononuclear  round  cells. 

Remarks.  The  case  is  of  interest  from  several  standpoints :  the 
formation  of  a  cerebellar  tumor  of  sarcomatous  type  in  a  subject 
with  previous  renal  disease;  the  existence  of  a  low  grade  macular 
chorioretinitis  in  both  eyes,  with  the  characteristic  ophthalmoscopic 
phenomena  of  a  true  retinitis  albuminurica  without  any  coarse 
signs  of  endarteritis  or  perivasculitis  eight  years  before  the  gross 
type  of  neuroretinitis,  which  is  so  peculiar  to  increased  intracranial 
pressure,  and  particularly  to  that  which  is  found  in  subtentorial 
neoplasms,  appeared;  the  masking  of  the  primary  changes  in  the 
macular  regions  by  the  later  gross  ones  of  neuroretinitis  with  their 
post-mortem  exposure  by  the  microscope  {i.  e.,  the  finding  of  the 
solitary  remnant  of  the  previous  localized  retinal  and  chorioidal 
inflammation  from  disturbance  in  the  vascular  network — the  mesh- 
like deposit  of  fibrin) ;  the  final  rapid  loss  of  vision  in  so  brief  a 
period  of  time  (three  months)  (the  reason  for  which  was  so  well 
shown  post-mortem  by  the  almost,  if  not  quite  complete,  atrophy  of 
the  nervous  elements  of  the  retina  and  the  optic  nerve) ;  the  disap- 
pearance of  the  negative  scotomas  with  the  subsequent  irregular 
peripheral  contraction,  with  remaining  star-like  sectors,  of  the 
rapidly  lessening  visual  fields;  the  progressive  types  of  exterior 
and  interior  ocular  pareses  and  palsies,  which  were  always  more 
marked  in  the  groups  of  the  left  side;  the  occurrence  of  trophic 
disturbances  in  the  corneal  membrane  of  the  left  eye  (the  eye  which 
was  always  the  one  which  was  the  more  greatly  involved);  the 
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enormous  lengthening  of  the  fibres  of  Miiller — especially  in  the 
nuclear  layers  of  the  retina — giving  rise  to  irregular  elevations  on 
the  outer  surface  of  the  retina,  and  the  gross  hyperemia  and 
moderate  degree  of  inflammatory  infiltration  of  the  chorioid. 


A  CASE  OF  FIBROADENOMA  OF  THE  TRACHEA: 

WITH  REMARKS  ON  TUMORS  OF  THE  TRACHEAL  IN  GENERAL. 

By  Sylvan  Rosenheim,  M.D., 

AND 

Mactier  Warfield,  M.D., 

ASSISTANT    AND    INSTRUCTOR    IN    LAKTNGOLOGT,    JOHNS    HOPKINS    MEDICAL    SCHOOL. 

{From  the  Clinic  of  Professor  Mackenzie,  Johns  Hopkins  Hospital.) 

Tumors  of  the  trachea  are  exceedingly  rare.  Among  3120  tumors 
of  the  upper  respiratory  tract  seen  by  Moritz  Schmidt  (1903)  there 
were  7  tracheal  new-growths.  This  is  less  than  1  per  cent,  of  their 
frequency  in  the  larynx.  Tliis  is  due  to  the  passive  role  played  by 
the  trachea  as  compared  with  the  larynx.  The  lack  of  susceptibility 
of  the  trachea  is  strikingly  shown  by  Schroetter's  statistics.  Among 
3639  cases  of  disease  of  the  upper  respiratory  organs,  there  were  only 
26  cases  of  pure  catarrh  of  the  trachea.  The  description  of  these 
growths  is  usually  dismissed  in  a  few  words  in  the  text-books.  Owing 
to  their  almost  certain  fatality  if  not  recognized  and  removed,  the 
report  of  a  case  is  not  only  of  unusual  interest,  but  also  serves  to  keep 
the  subject  fresh  in  our  mind. 

The  following  will  consist  of  a  report  of  our  case  and  a  review  of 
the  literature  on  new-growths  of  the  trachea.  We  wish  to  thank  Dr. 
^lackenzie  for  his  permission  to  report  the  case  and  for  his  super- 
vision of  our  work.  Our  thanks  are  also  extended  to  Dr.  C.  W. 
Potter  for  his  beautiful  photomicrographs  illustrating  the  micro- 
scopic specimens. 

History  of  Case.  Mrs.  J.  L.,  aged  twenty-three  years,  white. 
Was  admitted  to  the  Johns  Hopkins  Hospital  February  2,  1903, 
complaining  of  difficulty  in  breathing. 

Family  History.     Negative. 

PaM  History.  Always  well  and  strong.  Before  the  present 
trouble,  no  cough. "  Married  at  the  age  of  twenty-one  years;  has  one 
child  living  aged  five  months.  Is  now  pregnant,  at  the  beginning  of 
the  third  month. 

Present  Illness.  Nine  months  ago  the  patient  noticed  a  slight 
heaviness  and  a  feeling  of  choking  at  night.  She  began  to  cough, 
and  there  was  soon  some  expectoration.     She  thought  there  was 
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something  wrong  with  the  lungs  or  with  the  heart.  The  difficulty 
in  breathing  has  gradually  grown  greater,  and  now  there  is  a  marked 
shortness  of  breath  on  exertion  and  a  constant  feeling  of  lack  of  air. 
There  is  no  expectoration  and  only  a  slight,  hacking  cough. 

Physical  Examination.  Well-nourished  woman;  mucous  mem- 
brane slightly  pale;  the  teeth  show  a  lack  of  enamel  and  a  slight 
notching  of  the  cutting  edge.  The  glands  of  the  neck  are  not 
enlarged.    The  lungs,  heart,  and  the  abdomen  are  negative. 

Larynx.  The  vocal  cords  and  larynx  are  normal.  A  short  dis- 
tance below  the  vocal  cords  one  sees  a  tumor  mass,  apparently  about 
the  size  of  a  small  marble,  almost  hemispherical,  surface  smooth, 
mucous  membrane  covering  it  very  red.  It  almost  fills  up  the  lumen 
of  the  trachea,  and  does  not  move  on  respiration  or  on  phonation. 

The  patient  was  operated  on  several  days  after  admission  by  Pro- 
fessor Halsted  under  chloroform  anaesthesia.  A  preliminary  trache- 
otomy was  first  performed,  and  then  the  trachea  was  opened  above 
the  tracheotomy  wound.  The  growth  was  seen  to  be  on  the  posterior 
wall  opposite  the  cricoid  cartilage  and  upper  tracheal  rings.  At  this 
stage  of  the  operation  the  patient  suddenly  stopped  breathing, 
necessitating  artificial  respiration.  Natural  respiration  was  estab- 
lished again  by  means  of  dilatation  of  the  rectum  and  the  growth 
was  excised.  The  tracheal  cannula  was  left  in  place  for  several 
days  and  then  removed.  Convalescence  was  uninterrupted.  Dr. 
Mackenzie  saw  the  patient  six  months  later,  when  there  was  no 
sign  of  a  return  of  the  growth. 

Macroscopic  Description  of  the  Tumor.  The  specimen  is  1.5  cm. 
in  diameter,  definitely  circumscribed  and  encapsulated.  It  is  quite 
firm  and  elastic,  with  a  somewhat  softer  area  to  one  side.  This  softer 
area  corresponds  to  a  hemorrhagic  zone.  The  cut  surface  of  the  tumor 
shows  a  definite  capsule.  On  one  side  there  is  a  firm  tissue  with  a 
distinct  fibrous  network,  between  the  meshes  of  which  are  translu- 
cent-looking areas.  On  pressure  drops  of  a  pure  mucoid  fluid  are 
expressed,  apparently  from  these  areas.  From  this  firm  area  strands 
and  trabeculae  extend  through  the  rest  of  the  specimen.  Between 
the  trabeculse  are  spaces  of  various  sizes,  the  largest  near  the  colloid 
material.  Scattered  through  them  are  numerous  pinpoint  to  pin- 
head  size,  tawny  yellow,  open  spots. 

Gross  Diagnosis.  Colloid  adenoma.  The  tissue  was  fixed  in 
alcohol,  embedded  in  celloidin,  and  the  sections  were  stained  in 
haematoxylin  and  eosin,  hsematoxylin  and  Van  Gieson's  stain,  and 
thionin. 

Microscopic  Description  of  the  Tumor.  The  greater  mass  of  the 
tumor  is  made  up  of  fibrous  connective  tissue,  which  partly  sur- 
rounds it  as  a  capsule.  It  occurs  in  long,  wavy  masses.  Intermixed 
with  this  connective  tissue  is  a  fair  amount  of  cellular  structure. 
The  latter  occurs  in  two  forms:  first  as  acini,  secondly  as  cell  nests 
without  any  definite  arrangement.     The  acini  are  lined  by  a  single 
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layer  of  cells,  some  columnar,  some  irregularly  shaped.  The  nucleus 
of  the  cells  is  large,  fairly  well  stained,  and  contains  a  small  nucleolus. 
The  protoplasm  takes  no  stain  and  has  a  reticulated  appearance. 

The  cell  nests  consist  of  round  and  polygonal  cells  between  strands 
of  connective  tissue.  The  nuclei  stain  deeply,  and  the  protoplasm 
is  a  faintly  stained,  homogeneous  matter. 

Treated  with  thionin,  the  contents  of  the  acini  take  on  a  deep-blue 
stain.     With  Van  Gieson's  stain  they  are  of  a  browTiish  color. 

The  fibrous  tissue  is  present  in  very  large  amount,  forming  more 
than  half  of  the  growth.  It  occurs  in  long,  wavy  masses.  In  the 
section  stained  with  thionin,  numerous  "mast-cells"  are  seen  in  the 
fibrous  tissue. 

The  tumor  is  poorly  supplied  with  bloodvessels.  These  consist 
of  large  blood  spaces  lined  by  a  single  endothelial  layer. 

These  details  are  very  well  seen  in  the  accompanjing  photographs. 

The  tumor  is  a  mixture  of  fibrous  and  glandular  tissue,  the  former 
predominating,  and  the  name  fibroadenoma  is  therefore  proper. 

The  staining  characteristics  of  the  contents  of  the  acini  make  one 
think  otthe  thyroid  tumors,  which  are  described  as  occurring  in  the 
trachea,  but  the  cells  are  certainly  not  thyroid  gland  cells  and  they 
are  not  arranged  as  in  the  thyroid  gland  tumors. 

Clinically  there  is  but  little  difference  between  new-growths  of  the 
trachea.  They  can  be  conveniently  studied,  however,  in  the  follow- 
ing classes:  1.  Neoplasms.  2.  Infectious  granulomata.  3.  Granu- 
lations following  tracheotomy  and  other  wounds  of  the  trachea.  4. 
Intratracheal  thyroid  growths. 

1 .  Neoplasms.  The  following  classification  covers  all  the  growths 
seen  in  the  trachea: 


1.  Non-malignant 


Papilloma. 

Fibroma. 

Lipoma. 

Encbondroma  and  cbondro-osteoma. 

Adenoma. 

Lymphoma. 

Amyloid  growtbs. 


2.  Malignant |  Carcinoma. 


Sarcoma. 


Previous  to  the  clinical  use  of  the  laryngo-scope  by  Tiirck  and 
Czermak,  growths  in  this  region  were  discovered  only  at  autopsy. 
Tiirck,  in  1861,  first  saw  a  growth  in  the  trachea  in  the  living  person. 
Despite  the  diligent  use  of  the  laryngoscope  since  that  time,  there 
are  on  record  but  a  comparatively  few  cases  of  intratracheal  tumors. 

Cohen  had  collected,  in  1889,  57  cases,  all  he  was  able  to  find  in 
literature.  He  included  in  this  list  one  case  of  tuberculous  tumor. 
Lemoine,  in  an  inaugural  dissertation  in  1889,  added  44  new  cases. 
As,  however,  1 1  of  the.se  were  vegetations  following  tracheotomy  and 
one  a  syphilitic  tumor,  they  must  be  excluded.  Bruns,  in  Heymann's 
llandhuch,  has  made  an  exhau.stive  analysis  of  the  literature  up  to 

VOL.  127,  KG.  6.— JUSK,  wo*.  68 
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1898.  He  found  95  benign  and  45  malignant  growths,  including  in 
the  latter  only  primary  carcinoma  and  sarcoma  of  the  trachea.  These 
tumors  were  divided  as  follows :  Non-malignant — fibroma,  23 ;  papil- 
loma, 33;  lipoma,  3;  chondroma  and  osteoma,  29;  adenoma,  5;  and 
lymphoma,  2.  Malignant — carcinoma,  31;  sarcoma,  14.  Since 
that  work  has  appeared  we  have  been  able  to  collect  the  following: 
papilloma,  1;  chondro-osteoma,  1;  carcinoma,  2;  sarcoma,  8;  amy- 
loid tumors,  8;  1  case  of  multiple  fibromyxoma  of  ours  not  yet 
reported,  and  the  present,  reported  case. 

Adding  these  cases  to  those  enumerated  by  Bruns,  we  have  the 
following  table,  which  comprises  all  the  growths  of  the  trachea  on 
record : 


Non-malignant  .  . 


Malignant  . 


'  Papilloma 34 

Chondroma  and  chondro-osteoma      .        .       .30 

Fibroma 23 

Adenoma 5 

Lipoma 3 

Lymphoma 2 

Fibroadenoma 1 

Multiple  fibromyxoma 1 

Amyloid  tumors 5 

"-  —    104 

f  Carcinoma 33 

1  Sarcoma 22 

—      55 

159 


This  makes  a  total  of  159  tracheal  tumors  described  up  to  the  present 
date. 

As  in  the  larynx,  the  greater  proportion  of  these  growths  belong 
to  the  papilloma  and  fibroma  groups.  They  occur  most  frequently 
in  the  upper  part  of  the  trachea,  next  in  the  lowest  part,  and  least 
frequently  in  the  middle  portion.  Exceptionally  they  run  the  entire 
length  of  the  trachea.  They  are  most  often  found  on  the  posterior 
wall. 

2.  Infectioiis  Granulomata.  In  this  class  tuberculosis  and  syphilis 
are  represented.  Chronic  tuberculosis  gives  rise  to  subepithelial 
cellular  infiltrations,  which  break  down  and  form  ulcers  of  various 
sizes.  They  may  extend  deep,  laying  bare  the  rings,  and  by  peri- 
chondritis destroy  them.  Only  two  instances  of  tuberculous  tumor 
have  been  described. 


Author. 

How  found. 

Location. 

Treatment. 

Reference. 

J.  N.  Mackenzie. 

Autopsy. 

Posterior  mem- 

Archives of  Medicine 

branous  wall. 

1882,  p.  107. 

H.  von  Schroetter. 

Tracheal  tube. 

Irregular  sten- 
osis near 
bifurcation. 

Curetted. 

Deutsche  med.  Woch. 
1901,  No.  28. 

In  both  Mackenzie's  and  Schroetter 's  cases  the  growths  were  first 
thought  to  be  cancerous.  In  Mackenzie's  case  the  lungs  contained 
tuberculous  cavities.     In  Scliroetter's  case  there  was  clinically  no 
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demonstrable  lesion  of  the  lungs,  and  he  therefore  considered  it  a 
case  of  primary  tracheal  tuberculosis.  He  states  that  he  saw  the 
patient  one  year  later,  when  she  had  gained  in  weight  and  the  tubercle 
bacilli  had  disappeared  from  the  sputum.  He  also  mentions  a 
similar  case  in  a  woman  aged  twenty  years,  but  does  not  give  a 
report  of  this  case. 

S\^hihs  sometimes  causes  extensive  destruction  of  tissue,  and  by 
subsequent  contraction  of  the  cicatrices  causes  great  distortion  of 
the  trachea.  The  edges  of  the  svphiUtic  ulcer  are  sometimes  the 
seat  of  papillary  excrescences  partly  covered  with  stratified  squamous 
epithehum. 


Author. 

How  discovered. 

Location. 

Treatment. 

Reference. 

Hanszel     .    . 

.    .    Laryngoscope. 

Gumma  ot 
upper  part. 

Potassium 
iodide. 

See  Bihliography. 

Bayer     .    .    . 

.    .    Laryngoscope. 

Almost   com- 
plete closure 
of  the  trachea. 

Mixed  treat- 
ment. 

Glechsman 

.    .    Laryngoscope. 

" 

3.  Vegetations.  These  are  granulomatous  formations.  Petel  con- 
siders them  exhaustively  in  a  thesis  written  in  1879.  Lemoine 
includes  11  of  these  in  his  list  of  benign  tumors  of  the  trachea,  but 
incorrectly,  as  they  are  composed  of  granulation  tissue.  They  form 
pedunculated  polvpoid  gro\\ihs,  rarely  larger  than  peas.  They  arise 
one  to  two  months  after  the  tracheotomy  wound  has  been  closed. 
They  acquire  an  epithelial  investment,  sometimes  covered  with  cilia. 

4.  Intratracheal  Thyroid  Growths.  From  a  careful  survey  of  the 
literature  found,  it  is  seen  that  these  growths  have  occurred  between 
the  fifteenth  and  thirty-second  years  of  age,  slightly  more  often  in 
women.  They  usually  occur  in  the  posterior  and  lateral  wall,  reach- 
ing from  under  the  vocal  cords,  as  far  as  the  fourth  tracheal  ring. 
They  were  discovered  in  seven  of  the  eleven  cases  with  the  laryn- 
goscope. They  form  rather  large,  irregular  tumors,  with  broad 
bases,  firmly  attached  to  the  underlying  structures.  They  consist 
of  typical  thyroid  tissue,  and  in  some  the  connective  tissue  is  more 
abundant  than  in  the  normal  thyroid  structure. 

Two  views  have  been  advanced  to  explain  the  presence  of  these 
growths  in  the  trachea. 

The  first  may  be  called  the  embryonal  theory.  According  to  this, 
they  represent  embryonic  rudiments  of  the  thyroid  gland,  which 
have  been  misplaced  and  begin  to  increase  in  size  from  the  time  of 
puberty.  This  view  is  taken  by  Heise,  Radestock,  Roth  and  Bruns. 
In  favor  of  it  is  the  location  of  the  growth  in  most  of  the  cases  on  the 
posterior  wall,  and  in  one  case  in  a  bronchus;  the  presence  in  one 
case  of  a  fine  membrane  between  the  growth  and  the  thyroid  gland; 
the  fact  that  in  some  cases  there  was  no  enlargement  of  the  thyroid 
gland,  and,  lastly,  that  it  is  unusual  for  non-malignant  growths  to 
penetrate  into  foreign  places. 
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The  second:  Ziemssen  and  Paltauf  ascribed  them  to  an  abnor- 
mal activity  on  the  part  of  the  thyroid  gland  cells,  which  grow  in 
between  the  thyroid  and  cricoid  cartilages  and  a  weakness  of  the 
cells  of  the  tissue  between  the  two.  Paltauf  materially  strengthened 
Ziemssen's  ideas  through  careful  histological  examinations.  He 
found  in  his  case  that  the  thyroid  gland  was  intimately  connected 
with  the  tracheal  rings  and  that  it  had  grown  through  and  was 
intimately  mixed  with  the  inner  growths.  Baurowicz  accepts  this 
explanation  and  notes  that  later  on  Bruns  has  also  done  the  same. 

Symptoms.  Symptoms  of  these  various  growths  are  only  apparent 
when  there  is  a  considerable  grade  of  narrowing  of  the  trachea.  They 
may  therefore  have  existed   for  many  years  without .  having  been 

Fig.  1. 


Photomicrograph,  Dr.  C.  W.  Potter.  X  35.  Zeiss  planar,  20  mm.  Gives  a  general  idea  of 
the  structure  of  the  tumor.  The  relative  amounts  of  acini,  fibrous  tissue,  and  cell  nests  is 
shown.    The  central  open  space  in  the  centre  of  the  photograph  is  due  to  a  tear  in  the  section. 

noticed  by  the  patient.  Usually  shortness  of  breath  is  the  first 
thing  to  attract  the  patient's  attention.  This  may  suddenly  lead  to 
an  attack  of  suffocation  to  which  the  patient  succumbs,  as  in  the 
cases  in  which  pedunculated  polyps  have  closed  the  opening  to  a 
main  bronchus  or  where  a  similar  tumor  is  rent  away  by  a  fit  of 
coughing  and  lodged  in  the  glottis.  Nicaise  thinks  that  sudden 
and  fatal  suffocation  can  be  explained  by  a  spasm  of  the  trachea. 

The  voice  is  usually  enfeebled,  rarely,  however,  to  the  point  of 
aphonia.     Hoarseness  may  or  may  not  be  present. 

In  cases  of  malignant  growths  there  is  also  pain  on  deglutition. 
f^  Secondary  symptoms  are  those  of  diffuse  bronchiectasis,  catarrhal 
bronchitis,  and  atelectasis  following  them. 
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Unless  relieved  death  occurs  (a)  by  suffocation,  which  may  be 
sudden  or  gradual;  (6)  by  pneumonia,  lobar  or  lobular;  (c)  hemor- 
rhage from  the  erosion  of  large  arteries  of  the  neck.  At  autopsy 
there  has  been  noted  dilatation  of  the  large  bronchi,  congestion  of 
the  larynx  and  the  trachea,  emphysema  of  the  lungs  and  dilatation 
of  the  heart. 

Diagnosis.  The  diagnosis  of  tracheal  growths  has  been  rendered 
much  simpler  by  the  inventions  of  the  laryngoscope  and  tracheo- 
scope. 

We  are  concerned  with  (1)  the  presence  of  a  tracheal  growth;  (2) 
the  nature  of  the  growth. 

1.  As  a  rule,  this  is  very  easy.  Progressive  dyspnoea  with  a  pure 
voice  would  lead  us  to  suspect  it  after  the  exclusion  of  tumor  of  the 


Fig.  2. 


Photomicrograph,  Dr.  C.  W.  Potter.  X  100.  Zeiss  planar,  20  mm.  Acini,  lined  by  a  single 
layer  of  cells,  some  columnar,  others  irregularly  shaped.  The  nuclei  are  well  stained.  Between 
the  acini  are  strands  of  tibrous  tissue.    Section  stained  with  heematoxylin  and  eosin. 


thyroid  gland  and  oesophagus  or  aneurysm  of  the  aorta.  With  the 
laryngoscope,  growths  high  up  in  the  trachea,  as  in  our  case,  are 
immediately  recognized.  Growths  low  down  are  much  more  difficult 
to  see.  However,  by  putting  the  patient  iii  Killain's  position,  the 
lower  parts  of  the  trachea  are  usually  very  easily  seen.  Cases  in 
which  both  these  methods  fail  may  be  examined  by  introducing  a 
tube  directly  into  the  trachea,  after  the  method  of  Schroetter. 

2.  To  help  make  a  diagnosis  of  the  nature  of  the  tumor,  we  should 
determine  the  location,  form,  size,  color,  consistency,  method  of 
attachment  and  mobiUty  of  the  growth.    Even  with  these  data  it  is 
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only  rarely  that  a  correct  diagnosis  of  its  nature  is  made.  Papilloma, 
the  most  frequent  growth,  occurs  usually  on  the  anterior  wall,  as  a 
pea-sized  or  larger  growth,  usually  multiple,  and  of  cauliflower-shape. 
It  occurs  at  all  ages.  Clinically,  primary  tuberculous  growths  could 
not  be  differentiated  from  them.  Fibroma,  the  next  most  frequent 
growth,  occurs  with  equal  frequency  on  the  anterior  and  posterior 
walls,  sometimes  pedunculated,  sometimes  with  broad  base.  It 
varies  in  size  from  a  small  berry  to  a  walnut,  is  of  a  reddish  color, 
and  usually  occurs  in  middle-aged  persons.  Adenoma  or  fibro- 
adenoma, as  well  as  sarcoma,  would  be  very  difficult  to  differentiate 
from  the  last-described  group.    To  be  distinguished  from  the  adeno- 

FiG.  3 


Photomicrograph,  Dr.  C.  W.  Potter.  Zeiss  planar,  20  mm.  Ocular  3.  Demonstrates  the  cell 
nests.  These  consist  of  round  and  polygonal  cells,  lying  between  strands  of  connective  tissue. 
Several  acini  are  also  shown  in  this  specimen.  Section  stained  with  hsematoxylin  and  eosin. 
(Cramer's  isochromatic  plates  used  with  all  of  these  photographs.) 

mata  are  the  cystoadenomata  occurring  on  the  posterior  surface  of 
the  trachea,  as  these  originate  from  glands  behind  the  muscular 
layer.  Chondroma  and  chondro-osteoma  appear  as  fine  or  coarse, 
irregular  groups  of  nodules,  scattered  over  the  tracheal  wall,  usually 
only  on  the  cartilaginous  parts.  They  are  very  hard  on  palpation 
with  the  laryngeal  probe.  Intratracheal  thyroid  growths  form  large, 
irregular  masses,  firmly  attached  to  the  tracheal  wall  by  a  broad 
base.  The  presence  of  a  struma  of  the  thyroid  gland  will  aid  in 
making  a  correct  diagnosis.  Carcinoma  forms,  as  a  rule,  a  flat 
extensive  infiltration  of  the  mucous  membrane  and  submucous 
tissues,  but  may  occur  as  a  circumscribed  growth,  or  even  as  a  single 
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pedunculated  polyp.  It  occurs  more  frequently  in  men  and  from  the 
ages  of  forty  to  sixty  years.  Symptoms  develop  more  quickly  than 
in  the  non-malignant  growths. 

Prognosis.  The  prognosis  is,  if  not  operated  on,  most  unfavor- 
able. When  operated  on,  the  growths  higher  up  in  the  trachea  offer 
a  more  favorable  prognosis.  Of  14  benign  cases  reported  by  Lem- 
oine  as  having  been  operated  on,  10  recovered;  of  12  cases  not 
operated  on,  10  died.  Carcinoma  is,  of  course,  the  worst  form.  This 
runs  its  course  if  untreated  in  from  one  month  to  two  years  from 
the  onset  of  the  symptoms.  It  tends,  however,  to  remain  localized, 
rarely  perforating  the  trachea,  and  has  never  penetrated  to  the 
thyroid  gland.  Metastases  to  the  lymph  glands  and  organs  are  rare. 
Sarcoma  of  the  trachea  may  exist  for  a  long  time.  Schroetter's  case 
was  observed  for  twenty  years. 

Treatment.  The  treatment  may^be  palliative  or  radical.  Pal- 
liative treatment  is  of  u^e  in  cases  which  are  inoperable  on  account 
of  the  extent  of  the  growth,  as  in  extensive  carcinoma.  It  consists 
in  the  use  of  tracheal  tubes  (Schroetter's  or  O'Dwyer's)  or  in  trach- 
eotomy. If  the  tumor  is  in  the  upper  part  of  the  trachea  the  ordinary 
tracheal  cannula  will  suffice.  If  lower  down  a  long  cannula  (Konig's 
or  Bruns')  may  be  used. 

Radical  treatment  consists  in  excising  the  growth.  This  may  be 
done  by  an  endotracheal  operation  or  by  a  laryngotracheotomy.  The 
endotracheal  operation  may  be  done  with  the  aid  of  the  laryngeal 
mirror  or  with  the  tracheoscope.  It  is  suitable  for  pedunculated 
benign  growths  or  for  benign  growths  with  not  too  broad  a  base. 
They  can  be  removed  with  the  cold  or  galvanocautery  snare,  with 
forceps,  or  with  the  ring  knife.  The  extirpation  of  malignant 
tumors  by  this  method,  as  in  the  cases  reported  by  Koschier,  is  not 
good  surgery  where  a  complete  extirpation  is  possible. 
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A  CASE  OF  SUPPOSED  SARCOMA  OF  THE  CHEST  WALL 
SYMPTOMATICALLY  CURED  BY  MEANS  OF  THE 

X-RAY. 

By  James  P.  Marsh,  M.D., 

SURGEON  TO  THE  SAMARITAN  HOSPITAL  AND  TROY  ORPHAN  ASYLUM,  AND 
RADIOGRAPHER  TO  THE  SAMARITAN  HOSPITAL,  TROY,  N.  T. 

The  general  profession  has  accepted  the  efficacy  of  the  a:-ray 
therapy  as  regards  external  malignant  conditions  and  certain  dis- 
eases of  the  skin.  The  profession  has  also  come  to  the  conclusion 
that  the  x-rays  are  of  no  value  in  cases  in  which  there  is  healthy 
tissue  intervening  between  the  growth  and  the  impinging  rays. 
This  latter  position  seems  to  be  very  tenaciously  held  by  the  surgical 
cult.  But  perhaps  the  surgeons  are  excusable,  inasmuch  as  the 
a:-ray  men  themselves  are  very  much  divided  as  to  the  benefit  to  be 
derived  in  d^ep-seated  malignant  growths. 

All  of  us  who  have  had  any  experience  have  many  failures  to 
record.  We  have  had  many  bitter  disappointments,  as  we  have 
seen  the  poor  wretches  sustained  by  a  last  flaring  spark  of  hope 
gradually  become  worse  as  each  treatment  was  given.  Indeed,  I 
doubt  not  that  cases  have  occurred  to  all  a:-ray  men  in  which  the 
x-rays  have  seemed  to  stimulate  the  morbid  process,  to  hasten 
metastasis. 

Some  of  our  good  x-ray  brethren  appear  to  have  nothing  to  show 
but  enthusiasm,  and  others  to  be  industriously  trying  to  hide  their 
light  under  a  bushel.  It  seems,  therefore,  good  and  expedient, 
where  we  do  have  a  success  in  deep-seated  conditions,  that  it 
should  be  placed  upon  record  for  the  encouragement  of  the  x-ray 
fraternity,  if  for  no  other  reason.  Such  reports  ought  to  be  in  detail, 
so  that  everyone  can  tell  at  a  glance  just  how  the  desired  effect  has 
been  produced. 

On  December  27,  1902,  R.  F'.  entered  my  service  at  the  Samaritan 
Hospital,  having  been  referred  by  Drs.  E.  D.  Ferguson  and  H.  G. 
Gordinier.  The  patient  is  a  schoolboy,  aged  sixteen  years,  very 
small  for  his  age,  white,  and  a  native  of  the  United  States.     He 
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complains  of  a  prominent  tumor,  which  evidently  takes  its  origin 
from  the  ribs,  immediately  beneath  and  just  inside  of  the  mid- 
portion  of  the  left  breast.  This  growth  is  not  connected  with  the 
mammary  gland. 

The  patient's  father  is  dead;  cause  unkno\\Ti.  His  mother  and 
one  sister  are  hving  and  well. 

R.  F.  has  not  had  any  of  the  diseases  of  childhood  and  has  always 
enjoyed  excellent  health.  He  first  noticed  this  tumor  in  May,  1902, 
and  it  has  gradually  increased  in  size  until  now  it  is  about  three 
inches  in  diameter  and  projects  from  the  normal  Une  of  the  chest 
about  two  inches.  There  has  not  been  any  pain  in  the  growth  and 
no  particular  inconvenience  from  it.  His  appetite  has  always  been 
good  and  he  has  not  lost  flesh. 

During  the  summer  of  1902  he  went  to  the  Presbyterian  Hospital, 
New  York  City.  I  understand  Dr.  A.  J,  McCosh  saw  him  at  that 
time  and  made  a  diagnosis  of  sarcoma.  Dr.  McCosh  refused  to 
operate,  as  he  did  not  think  that  it  would  be  of  any  service  to  the  lad. 

The  patient  is  of  fair  complexion,  and,  although  small  for  his  age, 
well  built  and  nourished.  His  expression  is  cheerful.  The  pupils 
are  equal  and  react  to  light  and  distance.  His  tongue  protrudes 
straight,  no  tremor,  and  it  is  covered  with  a  thin,  white  coating. 
Examination  of  the  lungs,  heart,  and  arteries  is  normal.  The  liver 
dulness  is  normal  and  the  spleen  is  not  palpable.  Abdomen, 
kidneys,  genital  organs,  mental  condition,  cranial  nerves,  electric 
reactions,  motion,  and  sensation  are  all  normal. 

Upon  his  left  chest  wall  is  found  the  tumor  described  above. 
This  growth  is  quite  firm  and  closely  attached  to  the  ribs. 

Urine,  1022,  acid;  no  albumin.  There  is  no  note  as  to  whether 
Bence  Jones'  albumose  was  looked  for  or  not.  Haemoglobin,  92  per 
cent.    Reds,  4,440,000;  whites,  9000. 

Diagnosis.    Sarcoma  of  the  left  chest  wall. 

The  following  detailed  line  of  treatment  was  instituted:  Queen, 
12-inch  coil.  R.  Friedlander  tube,  which  had  been  gradually  adapted 
to  high  penetration  work. 

Abbreviations.  =  7  in.  means  the  length  of  the  spark  backed  up 
at  the  coil  terminals  when  the  tube  was  in  operation.  D.  means 
the  distance  of  the  nearest  point  on  the  surface  of  the  tube  from  the 
nearest  fX)int  on  the  surface  of  the  patient's  body.  T.  means  the 
length  of  exposure  in  minutes.  The  face  was  protected  by  two 
thicknesses  of  T-lead  tin-foil. 

December  29th.     =  7  in.    D.,  10  in.    T.,  10  m. 

dOth.    Complains  of  headache.    =  7  in.    D.,  10  in.    T.,  10  m. 

Slst.  This  morning  complains  of  headache,  and  the  temperature, 
which  had  been  normal,  went  up  to  101°  F.  =  7  in.  D.,  10  in. 
T.,  10  m. 

January  1,  1903.  Temperature  fell  to  97.2°  F.  Patient  trans- 
ferred to  out-patient  department. 
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Jan.  Sd.    =  7  in.    D.,  5  in.    T.,  10  m. 

6^^.  =  5  in.  D.,  5  in.  T.,  10  m.  The  growth  now  measures 
4|'  inches  vertically  by  3  inches  transversely  by  If  inches  above  the 
general  surface  at  its  highest  point.  It  is  quite  hard  to  the  touch  and 
is  firmly  attached  to  the  ribs  and  has  enlarged  veins  running  over  its 
apex. 

8th.    =  8  in.    D.,  8  in.    T.,  10  m. 

10^;^.     =  8  in.    D.,  8  in.    T.,  10  m. 

13^^.  =  8  in.  D.,  5  in.  T.,  10  m.  The  boy's  mother  thinks  that 
the  growth  is  smaller  and  softer.  The  patient  begins  to  show  an 
undoubted  cachexia. 

15th.    =  8  in.    D.,  8  in.    T.,  10  m. 

17th.    =  8  in.    D.,  8  in.    T.,  10  m. 

19th.    =  8  in.    D.,  8  in.    T.,  10  m. 

22c?.  =  8  in.  D.,  8  in.  T.,  10  m.  Has  had  la  grippe.  In  reac- 
tion.    Growth  smaller. 

25th.    =  8  in.    D.,  8  in.    T.,  10  m. 

March  2d.    =  8  in.    D.,  8  in.    T.,  10  m. 

4:th.  =  8  in.  D.,  8  in.  T.,  10  m.  Reaction  marked.  Looks  very 
cachectic. 

22c?.    =  8  in.    D.,  8  in.    T.,  10  m.    Growth  very  much  smaller. 

25th.    =  8  in.    D.,  8  in.    T.,  10  m. 

27th.    =8  in.    D.,  8  in.    T.,  10  m. 

mth.    =  8  in.    D.,  8  in.    T.,  10  m. 

April  1st.    =  8  in.    D.,  8  in.    T.,  10  m. 

3c?.    =  8  in.    b.,  8  in.    T.,  10  m. 

6th.    =  8  in.    D.,  8  in.    T.,  10  m.    Reaction  again  appearing. 

20th.    =  5  in.    D.,  8  in.    T.,  10  m. 

22o?.  =  5  in.  D.,  8  in.  T.,  10  m.  Growth  has  entirely  disap- 
peared, and  the  patient  has  a  good  color  and  says  that  he  feels 
perfectly  well. 

2ith.    =  5  in.    D.,  8  in.    T.,  10  m. 

May  1st.    =  5  in.    D.,  8  in.    T.,  10  m. 

Capitulation.    26  treatments  =  7-^q  in.    D.,  7|-|  in.    T.,  260  m. 

On  March  6,  1904,  nearly  one  year  after  the  disappearance  of 
the  growth,  I  heard  indirectly,  through  his  physician,  that  this  boy 
was  entirely  well,  without  the  sHghtest  evidence  of  the  tumor. 


CHRONIC  INTERSTITIAL  NEPHRITIS  IN  THE  YOUNG. 
By  Jose  L.  Hirsh,  A.B.,  M.D., 

PROFESSOR    OF    PATHOLOGY    IN   THE    UNIVEHSITy    OF    MARYLAND. 

It  is  true  that  chronic  interstitial  nephritis  is  no  longer  regarded 
as  essentially  a  disease  of  old  age,  yet  all  authorities  agree  that  it 
is  an  extremely  rare  condition  in  the  young.    As  the  disease  is  in 
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the  majority  of  instances  associated  with  arteriosclerotic  changes, 
we  naturally  expect  to  find  the  condition  more  frequent  at  the  time 
of  life  when  this  alteration  in  the  bloodvessels  begins  to  appear. 
Osler^  says,  "  The  most  common  form  of  contracted  kidney  seen  in 
this  country  is  secondary  to  arteriosclerosis  and  seen  in  men  over 
forty  years  who  have  worked  hard,  eaten  freely,  and  taken  alcohol 
in  excess."  Senator^  asserts  that  the  disease  rarely  begins  before 
the  thirtieth  to  fortieth  year,  and  is  most  commonly  observed  in 
the  fiftieth  to  sixtieth  year.  Flint^  states  that  the  disease  is  extremely 
rare  in  infancy  and  childhood,  and  that  in  an  analysis  of  102  cases, 
not  a  single  one  occurred  under  fourteen  years  of  age.  We  find 
similar  statements  in  all  the  text-books  on  the  subject;  still  we  do 
find  some  reference  to  it  in  some  of  the  works  on  pediatrics. 

It  is  not  difficult  to  understand  its  rarity  in  childhood  when  we 
consider  the  chief  causes  leading  to  contraction  of  the  kidney. 
Most  common  among  them  we  find  gout,  chronic  lead  poisoning, 
alcoholism,  overfeeding,  chronic  syphilis,  and  diabetes  mellitus, 
conditions  acting  slowly  and  for  the  greater  part  associated  with 
adult  life.  The  relation  of  arteriosclerosis  and  kidney  disease  is 
still  uncertain;  either  may  be  primary  to  the  other;  in  a  certain 
number  of  cases  kidney  disease  may  follow  arteriosclerosis,  on  the 
other  hand  the  arteriosclerosis  may  depend  on  the  general  rise  of 
blood  pressure  due  to  the  contracted  kidney. 

The  causes  cited  are  seldom  met  with  in  children :  add  to  this  the 
slow  and  insidious  manner  of  .the  disease  and  its  infrequency  in 
children  is  readily  explicable. 

It  is  of  interest  to  note  that  while  in  adults  the  pro[X)rtion  of 
cases  of  chronic  interstitial  nephritis  in  males  to  females  is  about 
2^  to  1  (Senator),  from  the  number  of  cases  which  I  have  been  able 
to  collect  in  the  literature  I  find  that  a  larger  proportion  of  female 
than  male  children  are  affected. 

That  this  form  of  chronic  nephritis  may  occur  in  adolescence  and 
even  in  childhood  has  been  abundantly  proven  by  clinical  observa- 
tions and  autopsy  records.  Heubner*  collected  a  series  of  65  cases 
of  nephritis  in  childhood  from  his  private  practice  and  hospital 
records,  of  these  4  were  of  the  type  of  contracted  kidney;  while 
none  of  his  cases  came  to  autopsy,  the  urinary  examinations  with 
the  associated  cardiac  and  vascular  changes  leave  little  doubt  as 
to  the  variety  of  the  lesions.  He  further  states  that  there  were  but 
30  cases  on  record  in  which  autopsies  were  made. 

Of  Dickinson's  series  of  308  cases,  1  occurred  between  eleven 
and  twenty  years. 

Ashby  and  Wright*  state  that  5  cases  have  come  under  their 
})ersonal  observations,  3  cases  in  girls,  aged  eleven,  ten,  and  seven 
years  resj>ectively,  and  2  cases  in  lx)ys,  aged  five  and  two  years; 
all  these  cases  came  to  autopsy  and  the  clinical  diagnosis  was 
substantiated  by  the  post-mortem  findings.     Gutherie"  collected  7 
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cases,  between  five  and  fourteen  years,  all  confirmed  by  autopsy. 
Steiner  and  Neuretter^  report  6  cases  with  autopsy.  It  is  highly 
probable,  however,  that  several  of  the  cases  of  Ashby  and  Wright, 
of  Gutherie  and  Steiner  are  included  in  Heubner's  series  of  30  cases. 

More  recently  Brill  and  Libman*  have  reported  a  case  of  primary 
chronic  interstitial  nephritis  in  a  girl  aged  fourteen  years,  confirmed 
by  autopsy.  This  case  presents  several  points  of  interest,  being 
associated  with  hemorrhages  into  the  lungs,  spleen,  and  mesentery, 
general  chronic  arteritis,  with  calcified  deposits  in  the  liver  and 
probably  cerebral  hemorrhage  (the  brain  was  not  removed). 
Heubner*  calls  attention  to  the  fact  that  of  the  cases  collected  by 
him,  only  7  were  primary  in  nature,  that  is,  were  not  preceded  by 
an  acute  attack  of  the  disease;  and  he  is  of  the  opinion  that  it  is 
almost  impossible  in  any  individual  case  to  know  if  there  has  been 
a  pre-existing  inflammation.  We  are  to  regard  those  cases  only  as 
primary  which  develop  insidiously  without  any  evidences  of  pre- 
vious involvement;  no  matter  when  the  symptoms  first  show  them- 
selves they  are  already  those  pertaining  to  the  chronic  forms. 

That  acute  inflammation  of  the  kidneys  may  occur  in  infancy  and 
childhood,  not  only  following  scarlet  fever  but  many  other  infectious 
diseases,  is  well  known. 

Both  Epstein^"  and  Koplik"  have  shown  that  acute  nephritis  not 
infrequently  occurs  in  infants  as  the  result  of  gastroenteritis. 

Henoch^^  was  the  first  to  note  the  kidney  complications  occa- 
sionally following  varicella.  Holt^^  reports  several  cases  of  acute 
nephritis  following  pneumonia.  Filia"  reports  5  cases  of  post- 
impeliginous  nephritis,  the  infectious  material  gaining  access  through 
the  skin  to  the  lymphatic  circulation  and  thence  the  kidney  through 
the  blood  current.  PerP^  notes  a  case  of  acute  nephritis  following 
vaccination.  Mettenheimer"  notes  several  cases  following  pertussis. 
Freeman"  observes  the  comparative  frequent  complication  of  this 
disease  in  children  following  influenza. 

The  etiological  factors  underlying  the  contraction  of  the  kidney 
of  childhood  are  often  as  obscure  as  the  disease  is  insidious. 

Weigert,^^  Baginsky,^®  Westphal,^"  and  Arnold^^  have  described 
the  condition  as  congenital.  Sutherland  and  Walker'^  regard 
congenital  syphilis  as  playing  an  important  role  in  the  etiology 
of  the  disease. 

Heredity  seems  to  play  a  part  in  certain  cases,  as  in  the  remarkable 
instance  cited  by  Dickinson,^^  Bright's  disease  appearing  in  one 
family  for  four  generations.  PeP*  records  an  extremely  interesting 
family  history  which  showed  in  three  generations  of  one  family 
18  cases  of  chronic  nephritis.  Almost  all  the  members  of  the 
family  affected  had  the  disease  for  years,  but  reached  an  advanced 
age  and  almost  without  exception  died  in  ursemic  coma.  It  is  also 
striking  that  one  of  the  children  died  of  acute  nephritis  following 
chicken-pox,  an  extremely  rare  complication  of  this  mild  affection. 
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This  would  seem  to  show  that  this  child  was  congenitally  subject 
to  the  disease.  Romme^'  likewise  relates  a  family  history  showing 
18  cases  of  nephritis  in  one  family  in  three  generations.  In  the  case 
of  Brill  and  Libman  the  three  oldest  children  had  Bright's  disease. 

Two  cases  of  contracted  kidney  in  the  young  have  recently  come 
under  my  observation,  both  associated  with  alterations  in  the  blood- 
vessels, though  of  an  entirely  different  nature: 

Case  I. — C.  W.,  white  boy,  aged  fifteen  years,  was  brought  to 
the  University  Hospital  on  account  of  an  uncontrollable  hemorrhage 
from  the  gums  following  the  extraction  of  a  tooth  the  day  pre\'ious. 
He  complained  of  being  short  of  breath  and  feeling  very  weak. 
He  was  put  to  bed  and  continuous  pressure  applied  to  the  gum, 
which  stopped  the  bleeding  in  a  few  hours.  The  following  history 
was  then  obtained :  The  family  history  presents  nothing  of  impor- 
tance. As  far  as  could  be  learned  no  other  member  of  the  family 
presented  a  history  of  kidney  disease. 

Patient  had  been  a  strong,  robust  child,  had  measles  at  six  years, 
and  chicken-pox  at  eight  years,  otherwise  he  had  never  been  confined 
to  bed.  He  attended  school  until  his  thirteenth  year,  after  which 
he  did  light  work  about  an  office.  About  one  year  ago  he  began 
to  complain  of  feeling  very  tired  on  slight  exertion;  his  appetite 
began  to  fail  and  his  sleep  became  restless.  He  noted  that  it  was 
necessary  to  get  up  at  night  to  empty  his  bladder,  and  this  has 
continued  up  to  the  present  time.  Of  late  he  has  been  having 
headache  at  irregular  intervals,  and  the  day  previous  to  his  entrance 
to  the  hospital  he  had  an  attack  of  especial  severity  which  was  asso- 
ciated with  pain  in  the  upper  jaw  and  for  which  the  tooth  had  been 
extracted.  He  had  never  had  hemorrhage  before  and  there  were 
no  bleeders  in  his  family. 

Present  Condition.  Patient  is  pale;  the  mucous  membranes  are 
almost  colorless.  The  pupils  are  shghtly  irregular,  but  respond  to 
light  and  accommodation.  The  neck  is  short  and  there  is  visible 
pulsations  of  the  carotids.  The  chest  is  well  formed;  the  lungs  are 
normal,  except  a  sUght  rale  occasionally  heard  at  the  base  of  both 
lungs.  The  heart  is  rather  tumultuous;  the  apex  beat  is  noted  most 
prominent  in  the  fifth  intercostal  space,  and  just  without  the  nipple 
line.  The  area  of  cardiac  dulness  is  increased  both  toward  the 
right  and  left;  there  is  a  soft  systolic  blow  at  the  apex,  and  the 
second  aortic  is  markedly  accentuated.  The  radial  pulse  is  full, 
of  moderate  tension,  though  compressible,  but  is  completely  cut  off 
with  some  difficulty;  there  are  80  beats  to  the  minute. 

The  liver  extends  one  finger's  breadth  below  the  costal  margin; 
the  spleen  is  not  palpable.  There  is  no  oedema  about  the  extrem- 
ities.    Temperature,  99;  respiration,  24. 

Urinary  examination  showed  the  urine  to  be  increased  in  quantity, 
though  the  exact  amount  was  not  noted.  Color,  light;  specific 
gravity,  1012;  no  sugar;  albumin,  a  very  small  amount  by  Heller's 
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ring  test.  Casts:  a  few  hyaline  and  an  occasional  granular  cast  were 
noted.  Repeated  examinations  during  patient's  stay  in  the  hospital 
gave  about  the  same  results,  although  on  several  examinations 
albumin  was  absent. 

Blood  examination  showed  3,700,000  red  blood  corpuscles,  6500 
white.    The  coagulation  time  was  not  diminished. 

After  rest  in  bed  for  a  few  days,  patient's  condition  seemed  to 
improve;  however,  after  being  about  the  wards  for  a  week  there  was 
noted  beginning  oedema  about  the  ankles,  this  gradually  increased 
though  at  no  time  was  it  sufficient  to  cause  any  inconvenience. 
Dyspnoea  became  more  marked  and  patient  died  five  weeks  after 
entering  hospital. 

Autopsy,  Four  Hours  after  Death.  Body  length  120  cm.  Muscles 
flabby,  skeletal  development  good.  Rigor  mortis  absent.  (Edema  of 
the  lower  extremities.  Both  pleural  cavities  contain  about  200  c.c. 
of  a  straw-colored  fluid.  The  lungs  are  congested  and  on  pressure 
a  large  amount  of  frothy  serum  exudes  from  the  cut  surface. 
The  heart  is  markedly  enlarged;  this  is  chiefly  due  to  hypertrophy 
of  the  left  ventricle,  which  measures  2  cm.  in  thickness;  the  right 
ventricle  measures  9  mm.  The  valves  show  no  decided  changes; 
both  coronaries  are  somewhat  thicker  than  normal.  Weight  of 
heart  300  grams. 

The  left  kidney  is  smaller  than  normal;  it  weighs  68  grams; 
size  8x4x2  cm.  The  capsule  is  adherent,  and  when  removed  the 
outer  surface  of  the  cortex  is  seen  to  be  granular;  cysts  are  scattered 
over  the  surface.  The  substance  of  the  kidney  is  firm,  the  cortex 
is  reduced  in  size,  and  the  entire  section  has  a  clouded  appearance. 
The  right  kidney  presents  the  same  general  appearance;  weighs 
80  grams;  size,  8x6x3  cm. 

The  liver  shows  evidences  of  passive  congestion;  weighs  1200 
grams.  The  gastrointestinal  tract  shows  a  few  punctate  hemor- 
rhages throughout  the  mucosa.    Spleen  and  pancreas  normal. 

The  aorta  is  decidedly  atheromatous;  there  are  several  calcareous 
plates  in  the  dorsal  and  lumbar  regions,  spots  of  fatty  degeneration 
are  present  throughout  its  whole  extent. 

Anatomical  Diagnosis.  Chronic  passive  congestion  of  the  lungs 
and  liver;  hypertrophy  of  the  heart;  chronic  interstitial  nephritis; 
arteriosclerosis  of  the  aorta. 

Microscopic  examination  of  the  kidneys  shows  a  great  increase 
of  the  interstitial  connective  tissue;  many  of  the  glomeruli  are 
shrunken  and  the  capsule  of  Bowman  thickened;  some  of  the 
glomeruli  are  completely  replaced  by  fibrous  tissue;  the  cells  of 
the  tubules  are  degenerated,  and  the  walls  of  the  bloodvessels  are 
much  thickened.  The  sections  show  an  advanced  stage  of  con- 
tracted kidney, 

^The'chief  point  of  interest  in  this  case  besides  the  marked  inter- 
stitial nephritis  is  the  marked  arteriosclerosis  of  the  aorta.     Sim- 
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nitzky^'  has  made  a  careful  study  of  arteriosclerosis  in  young 
individuals,  and  in  a  recent  communication  presents  a  series  of 
38  cases  varying  in  age  from  four  to  twenty-four  years.  He  states 
that  he  has  found  the  condition  present  to  some  extent  in  27.5  per 
cent,  of  all  cases  up  to  the  twenty-fifth  year.  He  believes  the 
infectious  diseases  play  an  important  role  in  the  etiology  of  the 
disease. 

Ballantyne"  found  decided  atheromatous  changes  in  the  aorta  and 
pulmonary  arteries  in  an  eight  months'  foetus.  Marfan^  describes 
similar  lesions  in  three  boys,  aged  nine,  twelve,  and  thirteen  years 
respectively.  Sanne^  mentions  a  case  of  arteritis  chronica  in  a 
child  aged  two  years,  and  an  aortic  aneurysm  in  a  boy  aged  thirteen 
years. 

The  influence  of  heredity  must  not  be  lost  sight  of  in  these  cases. 
Just  as  contracted  kidney  may  be  found  in  one  family  for  several 
generations,  so  may  changes  in  the  bloodvessels.  Osier  speaks  of 
this  as  "a  tendency  which  cannot  be  explained  in  any  other  way 
than  that  in  the  make-up  of  the  machine  bad  material  was  used 
for  the  tubing." 

Case  II. — L.  B.,  white,  unmarried  female,  aged  eighteen  years, 
entered  the  University  Hospital  on  July  12,  1903,  complaining  of 
inability  to  control  her  bladder  and  frequent  micturition.  The 
family  history  is  bad.  Her  maternal  grandmother,  mother,  and  two 
maternal  aunts  died  of  cancer  of  the  breast.  Her  father  suffered 
with  some  stomach  trouble  for  eighteen  months  prior  to  his  death. 
Brothers  and  sisters  are  healthy,  although  one  sister,  aged  twenty- 
three  years,  has  never  menstruated.  There  is  no  history  of  tuber- 
culosis or  kidney  disease. 

Patient  was  never  a  very  strong  child;  has  had  measles,  pertussis, 
and  diphtheria.  Began  menstruating  at  ten  years  and  has  con- 
tinued normal  since.  AVhen  fourteen  years  old  patient  fell  from  a 
tree,  injured  her  back,  and  was  unable  to  move  about  for  one  year; 
she  has  suffered  now  and  then  from  this  trouble  to  the  present  time. 
She  says  that  her  "kidney  trouble"  began  two  years  ago. 

Patient  is  anaemic,  her  general  development  corresponds  to  a 
girl  of  about  fourteen  years;  breasts  are  but  slightly  developed. 
Pupils  are  regular  and  respond  to  light  and  accommodation. 
Diffused  moist  rales  are  present  over  both  lungs.  Area  of  cardiac 
dulness'is  increased,  the  apex  beat  is  1  cm.  without  the  mammary 
line;  no  murmurs  are  to  be  heard,  but  the  second  aortic  sound  is 
accentuated.  Abdominal  organs  are  negative.  Tension  of  radial 
pulse  is  not  increased,  soft  and  easily  compressible,  no  evidences 
of  sclerosis.    Beats  80. 

Ophthalmological  examination  is  negative. 

Urine  is  increased  in  quantity;  specific  gravity,  1010;  light  color; 
no  sugar;  small  amount  of  albumin;  few  hyaline  casts;  some  pus 
cells.    In  the  lower  dorsal  region  there  is  a  protrusion  of  the  spinal 
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process,  which  is  painful  on  pressure,  and  is  probably  an  old  Pott's 
disease.  There  is  some  anasarca  of  lower  extremities.  Patient's 
condition  continued  unaltered  until  July  25th,  when  she  began  to 
complain  of  headache,  she  gradually  became  dull,  and  two  days 
later  comatose,  and  died  July  28th. 

Autopsy,  Twelve  Hours  after  Death.  Body  length  175  cm.  Very 
slight  build.  Skeletal  development  small,  muscular  development 
good.  Rigor  mortis  well  marked.  The  tenth  and  eleventh  dorsal 
vertebrae  are  protuberant,  and  the  sldn  over  same  is  excoriated. 

The  heart  is  slightly  enlarged;  there  is  no  abnormality  about  the 
valves;   the  wall  of   the  left  ventricle  is  hypertrophied,  measures 


Kidneys  in  Case  II.    Actual  size. 


15  mm.  in  thickness;  wall  of  right  ventricle  measures  7  mm.  in 
thickness.  Weight  of  heart  175  grams.  The  lungs  are  somewhat 
small,  dark  in  color,  much  congested  and  crepitate  throughout; 
there  are  no  evidences  of  tubercle.  The  spleen  and  liver  are  some- 
what smaller  than  normal,  though  normal  in  appearance.  The 
gastrointestinal  tract  is  normal. 

The  kidneys  are  extremely  small.  The  right  kidney  measures 
5x2.5x2  cm.  and  weighs  18  grams.;  the  left  kidney  measures 
4.5  X  3  x  1.5  cm.  and  weighs  22  grams.  Capsules  of  both  kidneys 
are  slightly  adherent,  arid  the  cortex  granular.  On  section  the 
cortex  is  narrow,  very  firm  and  of  a  light  color;  there  is  no  definite 


hirsh:  chronic  interstitial  nephritis. 


1063 


boundary  line  between  the  cortex  and  medulla;  the  pyramids  are 
likewise  contracted  and  have  the  appearance  of  scarred  tissue. 

The  uterus  appears  somewhat  smaller  than  normal;  length  5^  cm., 
width  at  fundus  4  cm.  The  ovaries  are  well  developed  and  show 
several  false  corpora  lutea.    Bladder  normal. 

The  aorta  is  abnormally  small;  at  its  origin  it  measures  4.8  cm. 
in  diameter;  just  below  the  diaphragm  it  measures  3.5  cm.  in 
diameter.  Throughout  its  entire  extent  it  admits  the  small  finger 
with  some  difficulty.    There  are  no  e^^dences  of  atheroma. 

Both  the  renal  arteries  are  small. 

Examination  of  the  inner  surface  of  the  10th  and  11th  vertebrae 
shows  a  calcareous  mass  between  them,  an  old  tuberculous  lesion. 

Anatomical  Diagnosis.  Hypertrophy  of  the  heart;  congestion  of 
the  lungs;  chronic  interstitial  nephritis;  healed  Pott's  disease;  con- 
genital narrowness  of  the  aorta  and  renal  arteries. 

IVIicroscopic  examination  of  all  the  organs  with  the  exception 
of  the  kidneys  exhibit  nothing  of  especial  interest.  The  alterations 
in  the  kidneys  affect  all  the  elements,  the  glomeruli,  the  tubules, 
the  interstitial  connective  tissue  and  the  bloodvessels.  Many  of 
the  glomeruli  are  shrunken,  some  appear  as  a  hyaline  ball,  the 
capsule  of  Bowman  is  thickened;  other  glomeruli  are  hypertrophied 
and  congested.  Scattered  throughout  the  cortex  in  areas  is  seen  a 
small-cell  infiltration.  In  many  parts  the  tubes  are  diminished 
in  size  or  completely  obliterated;  in  others  they  are  dilated  and 
filled  with  degenerated  epithelial  products.  The  intertubular  con- 
nective tissue  is  thickened  throughout,  gi^^ng  the  medulla  in  places 
a  fibroid  appearance.  The  walls  of  the  smaller  bloodvessels  are 
much  thickened. 

It  may  prove  of  interest  to  call  attention  to  the  size  and  weight 
of  some  of  the  reported  cases  of  contracted  kidney  in  the  young. 


No. 

1 

2 
3 

4 
5 


Author. 


Age. 


Sex. 


Barlow 

Ashby  and  Wright 
A8bby  and  Wright 
Bull     . 
Hanford 
6  I  Brill  and  Libman 


Hirsh  . 
Weigert 


6  years 
11 
12 
13 
13 
14 
18 

6  weeks 


P. 
F. 
M. 
F. 
F. 
F. 
F, 


Weight. 


R.13 
L.  21 
R.75 
L.  24 
R.38 
L.  37 
R.35 
L.  20 
R.60 
L.  15 
R.59 
L.  84. 
R.22 
L.  18 
R. ... 
L 


gnn. 


Size. 


5  X  4  X  0.5  cm. 
6X3X1.5    " 
Not  stated. 


7.5  X  4  cm. 
5     X3    '• 
8J^X4J^X2cm. 

5  X4     X2    " 
9X4X3  cm. 

6  X  3.5  X  2.6  cm. 
5  X  2J^  X  2  cm. 
iK  X  8  X  1.5  cm. 
1.7X1.0X0.5  cm. 
2.0X1.1X0.4    " 


Combined 
weight  of 
kidneys. 


33  grm. 
99  •• 
75  " 
55  " 
75  " 
93.5  " 
40  " 
Congenital. 


The  relationship  between  congenital  narrowness  of  the  aorta  and 
arterial  sy.stem  and  primary  atrophy  of  the  kidney  has  been  notetl 
by  Lancereaux,'"  and  by  Besancon  and  Poillon.'* 
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Bizot  gives  the  average  diameter  of  the  aorta  at  its  origin  as 
7  cm.  in  males  and  6.4  cm.  in  females.  Beneke  gives  the  average 
in  youth  as  6  cm.  The  authors  mentioned  found  in  the  narrow 
aortas  a  circumference  of  4.2  to  5.2  cm. 
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KERNIG'S  SIGN: 

WITH    REPORT   OF    CASES  WHERE    THE   ANGLE    HAS   BEEN   ACCURATELY 

DETERMINED. 

By  Joseph  L.  Miller,  M.D., 

OF   CHICAGO. 

Kernig,  on  September  21,  1882,  read  a  paper  before  the  St. 
Petersburg  Medical  Society  on  the  presence  of  a  sign  which  he 
considered  pathognomonic  for  meningitis  and  which  has  since  been 
known  as  Kernig's  sign.    This  sign  consists  in  inability  to  extend 
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the  leg  fully  when  the  thigh  is  at  right  angles  to  the  trunk.  Kernig 
made  the  test  by  having  the  patient  sit  on  the  edge  of  the  bed  with 
legs  overhanging  and  then  attempting  to  extend  the  legs.  Osier 
first  called  attention  to  the  fact  that  the  sign  could  be  elicited  by 
having  the  patient  lie  on  his  back,  and  then,  after  flexing  the  thigh 
on  the  trunk  to  a  right  angle,  an  attempt  is  made  to  extend  the  leg 
on  the  thigh.  This  is  a  more  satisfactory  position,  as  it  enables  us 
to  determine  the  angle  with  greater  ease,  and  even  very  sick  patients 
are  not  inconvenienced.  Rudolph  recommended  making  the  test 
by  first  fully  extending  the  leg,  then  flexing  the  thigh  on  the  pehas 
and  measuring  the  angle  at  the  hip,  as  by  doing  this  only  one  angle 
need  be  gauged,  while  in  the  original  method  the  thigh  must  first 
be  placed  at  right  angles  to  the  trunk  and  then  extend  the  leg.  This 
I  believe  is  an  unnecessary  refinement,  as  it  is  not  essential  that  the 
angle  of  the  thigh  to  the  trunk  be  exactly  a  right  angle,  but  approx- 
imately so,  a  point  which  can  be  sufiiciently  gauged  by  the  eye; 
and,  second,  on  account  of  the  more  irregular  contour  of  the  parts 
at  the  hip,  it  is  more  diflficult  to  measure  the  angle  with  an  instru- 
ment than  it  is  at  the  knee.  In  the  normal  individual  the  leg  can 
be  almost  completely  extended  when  the  thigh  is  at  right  angles  to 
the  trunk.  Kernig  reported  that  in  case  the  sign  was  positive,  the 
angle  was  about  135  degrees,  but  might  reach  90  degrees,  and  since 
then  the  generally  accepted  view  has  been  that  an  angle  of  135 
degrees  or  less  is  a  positive  Kernig.  He  called  especial  attention  to 
the  fact  that  in  a  patient  with  positive  signs  the  leg  could  be  com- 
pletely extended,  if  the  precaution  was  not  taken  to  place  the  thigh 
at  approximately  a  right  angle  to  the  tnmk.  He  also  reported  that 
the  sign  might  be  present  in  the  arms.  He  considered  that  this 
was  an  early  and  constant  sign  in  meningitis,  often  persisting  untU 
the  patient  was  well  along  in  convalescence.  His  conclusions  were 
based  upon  the  examination  of  15  cases  of  meningitis,  the  diagnosis 
being  confirmed  in  8  by  autopsy.  Thirteen  of  these  cases  were  of 
the  cerebrospinal  form,  1  tubercular,  and  1  suppurative.  He  also 
obtained  the  sign  in  spinal  caries,  pachymeningitis  hemorrhagica, 
localized  meningitis  from  otitis  media,  1  case  of  hyperaemia  of  the 
meninges  which  he  reports  was  possibly  a  beginning  tuberculosis,, 
chronic  leptomeningitis,  and  a  slight  Kernig  in  a  case  of  oedema 
of  the  pia. 

Kernig's  paper  did  not  excite  much  attention.  The  first  published 
toufirmation  of  his  results  was  made  by  Friis,  in  1887,  and  again 
in  1892.  Since  then  numerous  reports  have  been  made.  All  of 
these  have  emphasized  the  diagnostic  value  of  the  sign,  and  yet 
many  of  the  recent  works  on  medicine,  neurology,  or  diagnosis  fail 
to  mention  the  sign;  others  merely  refer  to  it  without  commenting 
on  its  value.  None  of  these  works  report  the  various  conditions, 
besides  meningitis,  where  the  sign  is  present  or  give  accurate  informa- 
tion as  to  what  degree  of  flexor  contraction  constitutes  the  sign. 
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The  lack  of  general  knowledge  of  the  subject  is  due,  in  part,  to  its 
unreliability.  However,  we  have  comparatively  few  signs  which 
can  be  looked  upon  as  pathognomonic,  and  lack  of  constancy 
merely  lessens  the  value  of  the  test,  provided  we  are  familiar  with 
the  source  of  error,  and  thus  give  it  the  proper  weight. 

Herrick  reported  19  cases  of  meningitis:  9  cerebrospinal,  2 
pneumococcus,  7  tubercular,  1  syphilitic.  In  2  cases,  1  probably 
tubercular,  the  other  following  a  pneumonia  and  associated  with 
otitis  media,  the  sign  failed.  Both  of  these  cases  were  children, 
aged  three  and  four  years  respectively,  and  the  test  was  only  made 
shortly  before  death,  which  may  account  for  the  result,  as  it  has 
been  noted  that  the  rigidity  of  the  neck  may  disappear  or  be  much 
lessened  just  before  death.  In  1  case  of  probable  tubercular  men- 
ingitis, it  was  present  in  one  leg,  but  not  in  a  typical  manner  in  the 
other.  He  examined  25  healthy  individuals,  in  all  of  whom  the  sign 
was  absent.  In  100  cases  of  various  troubles,  the  Kernig  was 
present  in  only  2,  1  a  gonorrhoeal  rheumatism  of  the  knee,  the 
patient  having  remained  in  bed  with  the  legs  flexed  for  several 
weeks,  the  other  a  subdural  hemorrhage. 

Netter  has  published  two  series  of  cases  of  meningitis,  in  all  72 
in  number,  with  positive  Kernig  in  91  per  cent.  In  1  of  the  negative 
cases  the  child  had  an  advanced  tuberculosis,  in  another  the  test 
was  made  only  once. 

Friis,  of  Copenhagen,  in  1887,  reported  it  present  in  53  out  of  60 
cases.  In  2  of  the  negative  cases  the  test  was  doubtful,  in  3 
the  examination  could  not  be  properly  made,  and  in  2  it  was 
absent. 

In  a  later  series  in  1892,  all  of  which  were  of  the  epidemic  type, 
it  was  present  in  21  out  of  26  cases.  He  considered  that  there  was 
no  relation  between  the  sign  and  the  rigidity  of  the  neck. 

Bull  found  the  sign  present  in  a  case  of  tuberculous  meningitis,  in 
a  solitary  tubercle  of  the  cerebellum,  with  a  few  miliary  tubercles  in 
the  overlying  pia,  and  in  a  case  of  otitis  media,  with  thrombosis  of 
the  transverse  sinus  and  basal  ecchymosis. 

Blumm  reports  it  present  in  7  out  of  9  cases  of  cerebrospinal 
meningitis. 

Thyne,  in  a  case  with  hemorrhage  into  the  right  lateral  lobe  of 
the  cerebellum  and  the  fourth  ventricle. 

Packard  reported  several  negative  cases:  1,  a  child,  aged  sixteen 
months,  with  general  miliary  tuberculosis,  the  membranes  of  brain 
and  cord  being  involved,  where  daily  examination  gave  negative 
results.  In  a  second  case  of  leptomeningitis  following  pneumonia, 
the  sign  was  always  absent.  In  a  third  case  with  miliary  tubercles 
over  the  motor  area  of  the  cortex,  repeated  examinations  were 
negative.  He  did  not  attach  much  importance  to  the  sign  in 
infants. 

Magri  refers  to  cases  where,  in  uncomplicated  typhoid  and  pneu- 
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monia,  the  sign  was  present,  and  to  a  case  of  his  own  where  the 
patient  had  sciatica. 

Sailer  found  the  sign  present  in  a  case  of  focal  encephaUtis  of  the 
ascending  parietal  lobe  with  the  overhang  meninges  congested,  and 
in  a  patient  where  the  diagnosis  of  unilateral  lesion  of  the  medulla 
was  made. 

Clark,  in  2  cases  of  tubercular  meningitis,  never  found  the  angle 
less  than  150  degrees,  and  the  sign  was  absent  in  a  case  of  acute 
cerebrospinal  meningitis  of  undetermined  bacterial  nature,  where 
there  was  marked  exudate  over  the  thoracic  cord. 

Rudolph,  by  means  of  an  instrument,  measured  the  angle  in  162 
cases,  found  it  less  than  180  degrees  in  60  per  cent,  of  cases;  165 
degrees  or  less  in  0.4  per  cent.;  135  degrees  or  less  in  6  per  cent. 
As  above  mentioned,  his  method  was  to  measure  the  angle  at  the 
hip.  Shields  measured  the  angle  in  100  cases,  both  febrile  and 
afebrile,  and  in  5  found  an  angle  of  120  degrees  or  less.  Two  of 
these  were  typhoid;  in  1  unilateral,  100  degrees;  the  other  bilateral, 
110  degrees.  In  the  former  it  did  not  disappear  during  con- 
valescence. One  case  of  uraemia,  angle  110  degrees.  The  other  2 
were  hemiplegics,  with  angles  of  115  degrees  and  120  degrees 
respectively. 

My  own  observations  were  confined  chiefly:  first,  to  acute  infec- 
tions— mainly  typhoid  and  pneumonia;  second,  various  forms  of 
meningitis;  third,  central  and  peripheral  nervous  troubles;  fourth, 
patients  who  had  been  confined  to  bed  for  several  weeks,  chiefly 
convalescents  from  acute  infections  and  surgical  cases.  The  material 
was  obtained  from  the  Cook  County  Hospital.  The  angle  was 
measured  by  means  of  an  inclinometer,  an  instrument  of  accuracy. 
On  account  of  the  irregular  contour  of  the  parts,  it  is,  of  course, 
impossible  to  obtain  very  exact  measurements,  even  with  an  accurate 
instrument.  All  the  tests  were  made  with  the  patient  in  the  dorsal 
position.  The  thigh  was  first  placed  at  right  angles  to  the  trunk, 
then  the  leg  was  extended  on  the  thigh  until  it  either  caused  pain 
or  could  not  be  farther  extended  without  using  considerable  force. 
Babinski's  reflex  was  observed  in  most  of  the  cases,  and  the  results 
of  this  test  are  placed  in  the  table. 

In  none  of  the  cases  examined  was  there  an  angle  of  180  degrees, 
and  in  several  healthy  individuals  it  was  impossible  to  obtain  this 
angle- without  either  allowing  the  thigh  to  recede  from  its  position 
at  right  angles  to  the  trunk,  or  using  sufficient  force  to  cause  dis- 
comfort, the  average  angle  being  about  165  degrees. 

An  angle  of  115  degrees  or  less  has  been  considered  a  positive 
Kernig.  This  I  believe  is  better  than  135  degrees,  as  suggested  by 
Kernig,  as  it  excludes  very  few  cases  of  meningitis,  and  an  angle  of 
135  degrees  is  not  infrequent  in  other  conditions.  A  bilateral  test 
was  made  in  all  cases.  In  the  following  table  are  summaries  of  the 
results: 
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Disease. 


Typhoid       .        .        ,       . 
Transverse  myelitis    ... 

Hemiplegia 

Syphilitic  spastic  paraplegia     . 
Primary  spastic  paraplegia 

Cdrciuoma  of  spine 

Infantile  paralysis 

Multiple  neuritis 

Sciatica 

Delirium  tremens 

Hysteria 

Tetany 

Uraemia 

Illuminating-gas  poisoning 
Cerebrospinal  meningitis 
Tuberculous  meningitis     .... 
Diplococcus  pneumoniaj  meningitis 
Cerebrospinal  syphilis        .       .       .       . 

Thigh  fracture 

Pneumonia  .       ■ 

Locomotor  ataxia 

Lumbago 

Pericarditis  .       . 

Tetanus 

Status  epilepticus 

Chronic  chorea 

Acromegaly 

Paralysis  agitans 

Syringomyelia 

Multiple  sclerosis 

Typhoid  spondylitis 

Landry's  paralysis 

Trichinosis 

Gonorrhoea!  myalgia 

Progressive  muscular  atrophy  . 
Amyotrophic  lateral  sclerosis  . 

Brain  abscess 

Surgical  cases  exclusive  of  thigh  fractures 


Total 
cases. 

Kernig 

presents 

115°  or  less. 

Angle 
120°. 

48 

4 

5 

4 

1 

17 

7 

2 

7 

4 

1 

1 

1 

1 

1 

1 

1 

16 

3 

3 

12 

2 

1 

3 

I 

3 

1 

1 

2 

2 

1 

1 

6 

4 

1 

3 

3 

1 

4 

3 

3 

1 

1 

22 

3 

6 

1 

1 

1 

1 

1 

1 

1 

4 

1 

2 

1 

1 

2 

1 

2 

1 

1 

1 

1 

8 

Angle 

125°. 


A  Kernig  was  present  in  45  of  the  190  cases.  Four  of  the  10 
cases  of  meningitis  failed  to  give  the  reaction,  although  1  of  these 
had  an  angle  of  120  degrees.  This  was  an  epidemic  cerebrospinal. 
One  epidemic  cerebrospinal  had  an  angle  of  150  degrees  in  the 
second  week.  The  other  negative  cases  were  1  each  of  pneumo- 
coccus  and  tuberculous  meningitis,  the  latter  giving  an  angle  of 
125  degrees.  Strictly  speaking,  in  only  2  cases  of  meningitis  was 
there  an  absolute  absence  of  the  Kernig  sign.  In  1  of  the  cases 
the  sign  only  appeared  late,  several  days  after  a  lumbar  punc- 
ture, demonstrating  the  specific  micro-organism.  The  diagnosis 
in  all  of  these  cases  was  verified  either  by  lumbar  puncture  or 
autopsy. 

Positive  results  were  obtained  in  7  of  the  17  hemiplegias,  and  4 
others  had  an  angle  of  125  degrees  or  less.  The  sign  was  bilateral 
in  4  cases.  One-  of  these  proved  to  be  a  hemorrhage  into  the  ven- 
tricle. One  was  a  double  hemiplegia,  with  an  interval  of  several 
weeks  between  the  attacks.  The  other  2  were  apparently  uncom- 
plicated hemiplegias,  with  no  especial  evidence  indicating  a  ven- 
tricular or  basal  meningeal  process. 

Seven  cases  of  Erb's  syphilitic  spastic  paraplegia  were  examined : 
4  gave  the  Kernig  bilaterally,  1  had  an  angle  of  120  degrees,  the 
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other  2  were  completely  negative.  A  case  of  primary  spastic  para- 
plegia was  positive. 

Of  interest  is  the  positive  test  in  3  of  16  cases  of  multiple  neuritis, 
and  3  cases  with  an  angle  of  120  degrees,  and  3  with  an  angle  of 
125  degrees.  The  sign  was  bilateral  in  all  the  cases.  The  majority 
of  the  cases  examined  were  of  several  weeks'  standing;  1  of  the  posi- 
tive was  of  two  months'  duration,  another  one  week.  Only  3  cases 
of  this  series  had  an  angle  greater  than  145  degrees. 

Twelve  sciaticas  were  examined,  with  2  positive  results.  One  of 
the  negative  cases  had  an  angle  of  125  degrees;  another  120  degrees. 
The  positive  cases  were  both  of  a  severe  type.  The  patient  with  an 
angle  of  125  degrees  had  a  very  mild  attack. 

Several  have  reported  the  sign  present  in  uraemia.  Only  2  cases 
were  examined  for  the  sign,  and  both  were  positive;  1  bilateral,  the 
other  unilateral. 

Three  out  of  4  cases  of  cerebrospinal  syphihs  gave  a  bilateral 
positive  test,  the  other  was  completely  negative. 

With  a  view  of  ascertaining  whether  the  sign  might  develop  in 
patients  who  had  been  confined  to  their  bed  for  several  weeks,  the 
uninjured  extremity  in  3  cases  of  thigh  fracture  was  examined,  with 
1  positive  result  and  1  with  an  angle  of  120  degrees.  Two  patients 
who  had  been  in  bed  for  three  weeks  following  a  herniotomy  were 
negative.  Two  patients  in  bed  for  four  and  six  weeks,  respec- 
tively, with  fractured  ribs  were  negative. 

The  pneumonias  examined  were  the  severe  cases  that  entered 
the  hospital.  In  all  22  cases  were  tested.  Three  gave  a  positive 
Kernig,  5  gave  an  angle  of  125  degrees,  and  the  remainder  were 
negative.  In  those  who  gave  the  test  there  were  no  signs  or 
symptoms  of  meningitis.  The  typhoids  examined  included  those 
in  the  active  stage  of  the  disease  and  convalescents — the  latter  for 
the  purpose  of  determining  whether  a  prolonged  stay  in  bed  was  a 
causative  factor  in  the  sign.  In  all  48  cases  were  examined :  4  were 
positive,  5  had  an  angle  of  120  degrees,  9  an  angle  of  125  degrees. 
Twenty-four  were  in  the  active  stage  of  the  disease,  19  of  these  at 
least  moderately  severe  cases.  None  of  these  gave  a  Kernig,  all  of 
the  positive  cases  being  in  the  convalescents.  Those  giving  an 
angle  of  120  degrees,  5  in  number;  3  were  in  the  active  stage  of  the 
disease,  5  convalescents.  Those  giving  an  angle  of  125  degrees,  5 
were  in  the  active  stage  of  the  disease,  4  convalescents.  Only  1  of 
the  convalescents  had  lain  in  bed  with  the  knees  drawn  up. 

Two  cases  of  trichinosis  were  examined.  In  both  of  these  the 
diagnosis  was  confirmed  by  finding  the  unencapsulated  parasite  in 
a  piece  of  excised  muscle  and  by  the  presence  of  an  eosinophilia. 
One  patient  was  in  the  very  acute  stage  with  intense  muscular 
rigidity  and  soreness,  sufficient,  at  least,  to  suggest  a  meningeal 
process,  and  the  angle  was  120  degrees.  The  other  patient  was  in 
early  convalescence,  and  the  sign  was  negative. 
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The  patient  with  the  illuminating-gas  poisoning  died,  and,  as  an 
autopsy  was  not  obtained,  it  would  be  impossible  to  exclude  a  chronic 
cord  or  cerebral  lesion  which  might  have  been  responsible  for  the 
sign. 

The  results  of  these  tests  agree  quite  well  with  the  investigations 
of  others,  and  Henoch  was  first  to  call  attention  to  the  unreliability 
of  the  sign.  Its  frequency  in  other  conditions,  some  of  which  may 
resemble  meningitis,  as  an  illustration,  trichinosis  and  uraemia, 
lessen  its  diagnostic  value.  Its  not  infrequent  absence  in  meningitis, 
especially  in  the  tubercular  form,  and  its  often  late  and  transitory 
appearance,  lessens  its  significance.  On  account  of  its  late  or  tran- 
sitory appearance,  daily  or  at  least  repeated  examinations  should 
be  made.  The  presence  or  degree  of  sign  is  no  index  of  the  severity 
of  the  symptoms  or  gravity  of  the  case. 

Several  theories  have  been  advanced  to  explain  the  cause  of  the 
Kernig  phenomena. 

Netter  considered  that  on  account  of  inflammation  the  roots  of 
the  spinal  nerves  were  irritated,  and  in  extending  the  leg  on  the 
thigh  the  sacral  nerves  are  stretched,  causing  reflex  contraction  of 
the  flexors. 

Friis  suggested  it  was  due  to  irritation  of  the  cauda  equina  by  the 
infected  cerebrospinal  fluid. 

Chauffard  considered  it  an  exaggerated  normal  phenomena  due 
to  hypertonicity  of  the  muscle. 

Sailer  would  explain  the  sign  by  an  irritative  lesion  of  the 
pyramidal  tract  that  diminishes  but  does  not  destroy  its  func- 
tional activity. 

Rudolph  believes  the  increased  muscular  tone,  probably  due  to 
cerebellar  irritation,  is  responsible  for  the  sign  in  meningitis,  and 
that  recumbency  may  be  the  cause  in  some  cases. 

Several  have  explained  the  phenomena  by  increased  intracerebral 
pressure,  but  Roglet's  experiments  show  that  in  animals  increased 
intracerebral  pressure  does  not  cause  a  muscular  contraction  of 
this  nature.  Rudolph  reports  slight  decrease  in  the  Kernig  after 
spinal  puncture. 

From  a  clinical  standpoint,  it  would  appear  that  the  various 
disease  conditions  in  which  the  sign  may  be  found  excludes  the 
probability  of  a  common  origin.  Netter's  view  of  nerve  irritation 
might  explain  its  frequency  in  meningitis,  neuritis,  and  sciatica. 
Pyramidal-tract  involvement  offers  the  most  plausible  explanation 
of  its  presence  in  hemiplegia  and  spastic  paraplegia. 

Babinski's  reflex  was  examined  in  most  cases,  in  quite  a  number 
of  patients  contractions  either  negative  or  positive  could  not  be 
obtained.  In  those  who  gave  a  positive  reaction,  repeated  tests  were 
made  in  order  to  be  certain  the  reaction  was  not  accidental,  and  any 
case  that  showed  a  single  plantar  flexion  was  classed  as  negative. 
In  17  cases  of  hemiplegia  11  gave  a  positive  reaction,  5  negative, 
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and  1  not  tested.  A  case  of  illuminating-gas  poisoning  gave 
a  typical  positive  reflex.  As  the  patient  died,  we  were  unable  to 
exclude  a  possible  pre-existing  cord  lesion.  Two  typhoids  gave  the 
reflex;  it  differed,  however,  from  the  cases  with  lateral  tract  involve- 
ment by  being  slow  and  of  very  moderate  degree,  but  always  getting 
a  dorsum  flexion;  neither  of  these  cases  had  any  other  signs  of 
involvement  of  the  lateral  tract.  One  of  4  cases  of  cerebrospinal 
syphilis  was  positive,  and  it  is  not  improbable  that  the  substance 
of  the  cord  was  involved.  One  case  of  gonorrhoeal  myalgia  gave  a 
slight  positive  reaction.  A  case  of  progressive  muscular  atrophy 
^vithout  any  other  signs  of  lateral-tract  involvement  gave  the  test 
in  a  very  typical  manner.  The  reaction  was  characteristic  in  a 
case  of  amyotrophic  lateral  sclerosis.  One  of  4  cases  of  transverse 
myelitis  gave  a  positive  test,  and  1  case  of  carcinoma  of  spine. 
Seven  of  the  8  cases  of  spastic  paraplegia  were  positive. 

Summary.  1.  A  maximum  angle  of  115  degrees  gives  more 
valuable  results  than  does  an  angle  of  135  degrees,  as  proposed  by 
Kernig. 

2.  The  angle  obtained  in  any  individual  case  depends,  in  part, 
upon  the  force  used  in  extending  the  leg,  and  for  this  reason  actual 
measuring  of  the  angle  is  not  essential. 

3.  The  sign  is  present  in  a  large  percentage  of  the  cases  of  menin- 
gitis; it  is,  however,  not  constant,  may  be  transitory,  or  only  appear 
late;  therefore,  daily  examination  should  be  made  for  its  presence. 

4.  It  is  present  in  a  typical  manner,  occasionally  in  a  number  of 
widely  different  disease  conditions,  and  for  this  reason  it  is  probable 
that  there  is  not  a  uniform  cause  for  the  sign. 

5.  The  sign  is  occasionally  unilateral,  exclusive  of  cases  of  hemi- 
plegia or  local  trouble,  which  might  explain  its  unilateral  presence. 

6.  The  presence  of  the  sign  in  cases  of  suspected  meningitis  is 
merely  another  factor  favoring  the  diagnosis.  Its  absence,  especially 
early,  is  not  infrequent,  and  should  not  be  allowed  to  outweigh  the 
positive  findings. 
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REPORT  OF  TWO  CASES  OF  VOLVULUS  OF  THE  ENTIRE 

MESENTERY/ 

By  a.  D.  Whiting,  M.D., 

ASSISTANT   SUBGEON,    GERMAN    HOSPITAL,,    PHILADELPHIA,    PA. 

THEjprivilege  of  reporting  the  following  case  has  been  granted 
me  by. Dr.  John  B.  Deaver.  P.  K.,  male,  aged  five  years,  was 
admitted  to  the  Mary  J.  Drexel  Home  with  a  history  of  having  been 
sick  for  five  days,  during  which  time  he  had  suffered  with  nausea 
and  vomiting  and  inability  to  expel  flatus  or  fecal  matter.  When 
admitted  he  was  shocked,  being  very  weak,  with  cold,  clammy  skin 
and  a  rapid,  running  pulse.  The  abdomen  was  markedly  dis- 
tended. Rectal  enemata  were  retained,  being  recovered  through  a 
rectal  tube,  not  discolored.  The  patient  did  not  react  under  treat- 
ment and  died  twelve  hours  after  admission. 

Partial  post-mortem  examination  revealed  the  following:  Peri- 
toneal effusion  of  a  serosanguineous  character  was  present  in  large 
amount.  The  omentum  was  small,  irregular  in  shape,  and  Con- 
tained a  small  amount  of  fat.  There  were  no  peritoneal  adhesions 
and  no  inflammatory  exudate.  The  stomach  was  normal  in  size, 
but  was  pushed  upward  by  the  distended  small  bowel.  The  duo- 
denum was  normal,  but  slightly  congested.  The  remainder  of  the 
small  bowel  was  markedly  distended  and  of  a  dusky  hue.  The 
bowel  was  drawn  out  of  the  abdomen  when  it  was  discovered  that 
the  root  of  the  mesentery  was  so  twisted  on  itself  that  it  appeared 
like  a  cord.  The  turns  of  the  mesentery  were  from  right  to  left. 
The  number  of  turns  was  not  noted.  By  Ufting  the  small  bowel 
en  masse  the  mesentery  was  readily  untwisted. 

The  doctor  who  made  the  necropsy  became  infected  during  the 
examination,  the  infection  being  so  virulent  that,  in  spite  of  most 
active  treatment,  he  suffered  from  general  septicaemia,  from  which  it 
was  feared  he  could  not  recover.  This  unfortunate  termination  was, 
however,  happily  replaced  by  a  perfect  recovery  after  a  tedious  illness. 

The  second  case  was  C.  B.,  male,  aged  thirty-four  years.  He 
had  had  an  attack  of  acute  appendicitis  in  October,  1902,  for  which 
he  was  operated  on  in  the  German  Hospital.  The  appendix  was 
gangrenous;  the  intestine  was  injected,  inflated,  and  covered  with 
lymph.  There  was  a  local  collection  of  pus  at  the  base  of  the 
appendix.  The  abdominal  cavity  was  cleansed  as  thoroughly  as 
possible,  after  removal  of  the  appendix,  and  four  pieces  of  gauze 
were  inserted  for  drainage,  no  attempt  being  made  to  close  the 
wound.  A  fecal  fistula  developed  which  closed  without  operative 
interference  before  the  patient  left  the  hospital.  After  his  dis- 
charge the  patient  suffered  from  intermittent  pains  in  the  right  iliac 

1  Read  before  the  Philadelphia  Academy  of  Surgery. 
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fossa  and  along  the  line  of  the  cicatrix.  He  was  examined  on 
May  2,  1903,  at  which  time  he  complained  of  constipation,  loss  of 
appetite,  and  dull  pain  in  the  right  iUac  fossa.  The  scar  was  firm, 
the  abdomen  soft,  with  no  points  of  tenderness.  At  5  p.m..  May  29, 
1903,  while  walking  up  stairs,  the  patient  was  suddenly  doubled  up 
with  most  severe  pain  at  the  site  of  the  cicatrix.  He  was  nauseated, 
but  did  not  vomit.  He  had  had  a  bowel  movement  in  the  morning, 
but  from  the  time  of  the  onset  of  the  violent  pain  until  after  a  subse- 
quent operation  he  was  unable  to  pass  either  flatus  or  fecal  matter. 
He  was  admitted  to  the  German  Hospital  about  8  p.m.  of  the  same 
day,  at  which  time  I  saw  him.  He  was  in  great  distress,  with 
severe  cramp-like  pains  over  the  entire  abdomen,  but  most  marked 
in  the  right  iUac  fossa.  The  abdomen,  which  was  slightly  dis- 
tended, was  very  tender.  The  rectus  muscles  were  rigid.  There 
was  a  large  hernial  opening  at  the  site  of  the  cicatrix  which  had  not 
been  present  one  week  before.  The  temperature  was  97.2°,  pulse 
58,  respirations  26.  I  made  a  diagnosis  of  acute  intestinal  obstruc- 
tion and  advised  immediate  operation,  to  which  consent  was  given. 

Operation  about  9  p.m.,  four  hours  after  the  onset  of  pain.  Under 
ether  anaesthesia  an  elliptical  incision  was  made  around  the  cicatrix, 
and  the  peritoneum  was  opened  to  the  inner  side  of  the  caecum.  In 
dissecting  the  latter  from  the  anterior  abdominal  wall,  to  which  it 
was  firmly  adherent,  it  was  unintentionally  opened  but  immediately 
closed  with  two  rows  of  Lembert  sutures.  Inspection  showed  the 
intestine  near  the  ileocsecal  junction  to  be  bound  together  by  dense 
adhesions,  some  of  which  were  as  large  as  the  Uttle  finger.  There 
was  partial  obstruction  at  the  ileocsecal  junction.  With  the  excep- 
tion of  the  last  portion  of  the  ileum  and  the  duodenum,  the  entire 
small  intestine  was  partially  collapsed,  lustreless,  dusky  red  in 
color,  and  of  a  doughy  feel.  All  adhesions  were  separated,  the 
denuded  surfaces  being  covered  with  cargile.  The  small  intestine 
was  drawn  out  of  the  wound  in  a  search  for  the  cause  of  the  peculiar 
condition  of  the  gut,  when  it  was  found  that  the  entire  mesentery 
was  twisted  upon  itself,  about  a  three-quarter  turn,  from  left  to 
right.  The  bowel  was  hfted  up  in  a  towel  and  the  entire  mass 
turned  from  right  to  left.  This  reUeved  the  twist  in  the  mesentery 
and  returned  it  to  its  normal  position.  The  circulation  of  the 
bowel  was  immediately  re-established,  the  normal  color  and  lustre 
rapidly  returning.  The  separate  layers  of  the  abdominal  wall  were 
dissected  out  and  the  wound  closed  with  tier  sutures  of  silk;  500 
c.c.  of  salt  solution  were  injected  into  the  rectum  before  the  patient 
left  the  operating  table.  He  reacted  well.  Flatus  was  passed 
through  a  rectal  tube  six  hours  after  the  operation,  and  voluntarily 
six  hours  later.  The  bowels  moved  freely  on  the  second  day.  With 
the  exception  of  slight  infection  in  the  lower  part  of  the  wound,  the 
patient  had  no  unfavorable  symptoms  and  was  discharged  from 
the  hospital  on  the  17th  day  after  operation. 
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These  two  cases  demonstrate  the  value  of  early  operative  inter- 
ference in  cases  of  suspected  intestinal  obstruction.  The  first  case 
was  brought  to  the  surgeon  when  the  patient  was  practically  mori- 
bund, and  of  course  no  relief  could  be  afforded.  It  is  probable  that 
the  perfect  recovery  made  by  the  second  patient  was  largely  due  to 
the  short  interval  which  elapsed  between  the  onset  of  the  acute 
symptoms  and  the  time  of  operation.  The  second  case  also  shows 
the  value  of  thorough  inspection  of  the  abdomen  in  cases  of  obstruc- 
tion. I  expected  to  find  nothing  but  an  occlusion  of  the  bowel  due 
to  adhesions  or  bands.  Had  the  real  cause  of  the  trouble  been 
overlooked,  the  patient  would  necessarily  have  died. 

In  a  very  interesting  article  published  in  The  American  Journal 
OF  THE  Medical  Sciences  for  May,  1903,  Dr.  George  Tully 
Vaughan  cites  twenty-one  cases  of  volvulus  of  the  entire  mesentery. 
Seventeen  of  these  were  operated,  with  four  recoveries,  a  mortality 
of  about  76  per  cent.  This  mortality,  as  stated  by  Dr.  Vaughan,  is 
due  to  three  causes:  First,  the  serious  nature  of  "a  condition  which 
strangulates  almost  the  entire  small  intestine,  injures  the  sympa- 
thetic plexus,  and  perhaps  produces  a  rapidly  fatal  toxaemia." 
Second,  the  delay  in  operating.  Third,  "the  difficulty  in  recog- 
nizing the  true  condition  in  order  to  act  intelligently,  four  of  the 
operators  cited  confessing  their  inability  to  do  so  after  opening  the 
abdomen.  The  patients  died  without  relief,  the  true  condition 
being  at  last  disclosed  at  the  necropsy." 


A  SIMPLE  METHOD  FOR  THE  REDUCTION   OF  LUXA- 
TIONS OF  THE  HUMERUS. 

By  Eleanore  Boulton,  A.B.,  M.D., 

OF    PHII^DELPHIA,    PA.,  U.S.A. 

Though  the  range  of  motion  through  movement  of  the  humerus 
is  great,  the  scapula  normally  admits  of  but  Uttle  motion  when  the 
humerus  is  held  in  a  fixed  position.  In  luxations  of  the  joint,  how- 
ever, the  range  of  passive  scapular  motion  is  considerable,  and  it  has 
been  through  studies  of  the  possibilities  due  to  this  fact  that  the  fol- 
lowing methods  have  been  evolved.  They  are,  of  course,  susceptible 
to  various  modifications,  according  to  the  dexterity  of  the  surgeon. 
The  studies  have  extended  over  a  period  of  four  years'  time,  and 
include  fifteen  cases  of  the  author  "s  and  nine  cases  which  were 
referred  to  her;  this  nj^mber  comprising  only  such  cases  as  were 
uncomplicated  by  fracture  of  the  scapula  or  clavicle,  or  of  the  necks 
of  the  humerus. 

I.  This  method  is  applicable  to  subspinous  dislocations,  as  well  as 
to  downward  and  forward  luxations. 
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The  surgeon  stands  behind  the  patient,  who  may  sit  or  stand,  as  is 
convenient.  In  performing  the  manipulations  the  writer  uses  the 
hand  corresponding  to  the  side  upon  which  the  lesion  exists. 

The  hand  of  the  operator  is  partially  closed,  the  thumb  extended, 
and  the  wrist  pronated.  The  ball  of  the  thumb  is  placed  below, 
against,  and  parallel  to  the  lower  margin  of  the  scapula  on  the 
axillary  border,  just  external  to  the  inferior  angle. 

Firm  pressure  is  exerted,  and  the  wrist  is  slowly  and  steadily 
supinated,  pressure  upward  and  inward  being  exerted  at  the  same 
time.  This  manipulation,  if  properly  performed,  pushes  the  lower 
angle  of  the  scapula  upward  and  toward  the  median  line,  depressing 
the  lower  lip  of  the  glenoid  ca\ity,  and  usually  results  in  the  prompt 
reduction  of  any  variety  of  humeral  dislocation. 

In  the  subspinous  variety,  should  reduction  not  occur,  and  a 
repetition  of  the  manipulations  bring  no  better  result,  pressure  with 
the  other  thumb  upon  the  head  of  the  dislocated  humerus,  in  the 
direction  of  the  long  axis  of  the  bone,  should  be  added,  inserting  the 
digit  as  deeply  upon  the  head  as  is  possible. 

II.  In  subcoracoid  or  subglenoid  dislocations,  the  operator 
stands  behind  the  patient,  as  before,  and  places  his  hands  on  the 
patient's  shoulders,  with  the  palm  of  the  hand  at  the  base  of 
the  ring  finger  resting  upon  the  acromion  process  of  the  scapula,  the 
ball  of  the  finger  being  placed  below  the  clavicle.  The  ball  of 
the  middle  finger  is  placed  just  above  the  clavicle,  and  that  of  the 
thumb  beneath  the  spine  of  the  scapula  as  far  toward  the  inner  end 
of  the  spine  as  is  compatible  with  stability  of  position.  The  fingers 
should  be  slightly  flexed,  but  not  enough  so  as  to  interfere  with  firm 
pressure  on  the  acromion  process,  nor  so  much  so  as  to  substitute 
the  tips  for  the  balls  of  the  digits.  The  elbows  should  be  extended. 
Quick  but  steady  pressure  should  then  be  exerted  in  a  downward, 
inward,  and  backward  direction,  considerable  force  being  used. 

This  method  has  proven  prompt  and  efficacious,  even  in  cases  in 
which  the  parts  were  greatly  swollen  from  contusions  sustained  at 
the  time  of  injury. 

The  following  advantages  are  claimed  for  both  methods : 

1.  There  is  little  risk  of  further  damage,  since  a  short  lever  is 
used  instead  of  a  long  one. 

2.  In  cases  in  which  fractures  of  the  humerus,  or  of  the  bones  of 
the  forearm  are  present,  the  surgeon  is  enabled  to  effect  reduction  in 
a  manner  which  does  not  necessitate  the  handling  of  the  limb. 

3.  The  patient  does  not  suffer  any  great  amount  of  pain  during 
the  procedure. 

4.  The  patient  is  apt  to  be  docile,  since  he  does  not  expect  reduc- 
tion to  be  effected  from  the  rear,and  without  manipulation  of  the  arm. 

Under  the  second  method,  if  the  patient  offers  resistance,  he 
ordinarily  starts  forward,  or,  if  sitting,  he  attempts  to  rise,  thus 
assisting  the  surgeon. 


REVIEWS. 


International  Clinics.  Edited  by  A.  O.  J.  Kelly,  A.M.,  M.D., 
with  the  assistance  of  collaborators  and  correspondents.  Vol.  IV., 
pp.  321.  Thirteenth  series.  Philadelphia:  J.  B.  Lippincott  Co., 
1904. 

This  volume  presents  many  subjects  of  importance  and  interest 
to  practitioners,  even  though  they  are  working  within  narrow  lines. 
The  treatment  of  Ulcer  of  the  Stomach  (Tyson),  Infectious  (rather 
than  croupous)  Pneumonia  (Musser),  Chronic  Bronchitis  (Claytor), 
and  Syphilis  (Julien)  leave  nothing  to  be  desired  so  far  as  these 
topics  are  concerned.  In  Medicine,  Duckworth  pleads  for  a  broader 
view  for  the  student  in  the  Physiognomical  Diagnosis;  Favill  and 
Bishop  concern  themselves  with  the  Kidneys;  Duncan  presents  a 
practical  paper  on  Tropical  Dysentery;  Satterthwaite  continues  his 
work  on  the  heart  in  presenting  well-reasoned-out  remarks  on 
Palpitation,  Abnormal  Rhythm,  and  the  Frequent  Pulse;  Poynton 
endeavors  to  show  how  far  there  is  a  Parallelism  between  Clinical 
Symptoms  and  Pathological  Lesions  in  Rheumatic  Fever;  Burnet 
gives  a  short  paper  on  Angioneurotic  Oedema  (the  literature  might 
have  been  more  profitably  studied),  and  Syphilis  as  causing  Aortitis 
is  the  subject  chosen  by  Preble.  Thus  we  find  more  than  a  third 
of  the  book  devoted  to  Medicine  and  the  subjects  well  and  ade- 
quately presented  from  the  standpoint  of  the  physician. 

In  Surgery  there  is  indeed  a  surfeit  of  the  rare  and  recent.  Keen 
and  Da  Costa,  Senn,  Albarran,  Coomes,  Battle,  and  Dugan,  offering 
real  advances  on  many  topics,  should  satisfy  the  surgeon. 

In  Gynecology  and  Obstetrics  four  papers  by  Davenport,  Wiggin, 
Pinard,  and  Frank,  on  both  minor  and  major  matters,  possess  much 
interest.  James  takes  up  Hemiplegia;  Brewer  reports  an  instance 
of  Cerebral  Hemorrhage  and  Right-sided  Hemiplegia  without 
Aphasia,  and  discusses  Multiple  Sclerosis  and  Delirium  Tremens, 
offering  much  that  will  interest  the  general  practitioner. 

Orthopedics  is  represented  by  a  single  article  by  Porter  on 
Congenital  Dislocation  of  the  Hip,  Infantile  Cerebral  Paralysis, 
and  Congenital  Clubfoot. 

In'  Ophthalmology,  Wood  on  the  Preparation  of  the  Patient  for 
Cataract  Extraction,  and  Nolude  on  the  Diagnosis  and  Treatment 
of  Acute  Glaucoma,  furnish  substantial  information. 
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Of  great  present  interest  is  the  last  paper,  by  McFarland,  on  the 
Present  State  of  our  Knowledge  of  Immunity,  in  which  he  endeavors 
to  reconcile,  imperfectly,  as  it  seems  to  us,  the  theories  of  Metch- 
nikoff  and  Ehrlich.  Nor  do  we  find  the  clearness  and  conciseness 
which  has  marked  other  contributions.  Further,  the  diagram  on 
page  298,  borrowed  from  Griinbaum,  needs  further  explanation 
than  that  vouchsafed  by  the  writer  for  complete  comprehension  by 
those  not  familiar  with  the  original.  However,  as  a  statement  of 
our  present  notions  regarding  what  has  been  the  crux  of  both 
laboratory  and  clinical  workers  in  this  field,  we  may  regard  this  as 
satisfactory.  As  each  volume  comes  before  us  we  are  more  and 
more  impressed  by  the  energy  of  the  editor  and  his  assistants  in 
gathering  really  good  work  by  distinguished  men.  In  marked  con- 
trast to  the  deluge  of  communications  which  we  are  obliged  to  read 
and  in  reading  know  that  their  value  can  be  but  ephemeral,  these 
contributions  to  medicine  and  surgery  are  distinctly  grateful. 

R.  W.  W. 


Infectious  Diseases:  Their  Etiology,  Diagnosis,  and  Treat- 
ment. By  G.  H.  Roger.  Translated  by  M.  S.  Gabriel,  M.D. 
Illustrated  with  43  engravings.  Philadelphia  and  New  York: 
I.ea  Brothers  &  Co.,  1903. 

Amidst  the  great  mass  of  stereotyped  text-}x)oks  it  is  truly  refresh- 
ing to  find  a  treatise  ujx)n  the  infectious  diseases  designed  so  as  "to 
harmonize  any  seeming  antagonism  between  experimental  research 
and  clinical  observations,  and  to  reduce  the  theories  of  infection  and 
immunity  to  the  basis  of  practical  utility."  The  idea  is  enticing, 
and  one  is  led  to  expect  so  much  that  an  actual  perusal  of  the  book 
is  somewhat  disappointing.  The  classification  of  infections  is  itself 
rather  artificial,  and  it  is  difficult  to  see  upon  what  grounds  yellow 
fever  should  be  classed  as  a  specific  bacterial  infection  localized  in 
the  liver. 

In  the  portion  devoted  to  "nodular  infections,"  the  discussion  on 
tuberculosis  is  in  the  main  good,  but  the  rest  of  the  chapter,  which 
deals  Vth  pseudotuberculosis,  oidiomycosis,  and  actinomycosis, 
leaves  certain  [X)ints  unexplained.  Under  the  bacterioscopical  ex- 
amination of  the  blood  one  is  surprised  to  find  the  statement  that 
in  typhoid  fever  the  typhoid  bacillus  "is  only  very  exceptionally 
encountered  in  the  blood  of  the  general  circulation."  Again,  the 
conclusions  which  the  author  draws  upon  the  etiology  of  dysentery 
are  not  at  all  in  accord  with  the  results  of  the  latest  researche'S  upon 
this  subject  made  in  Japan,  Germany,  the  Philippine  Islands,  and 
in  this  country. 
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A  large  portion  of  the  book  is  devoted  to  a  discussion  of  the 
"influence  of  infections  upon  the  organism."  Many  of  these  chapters 
are  excellent,  and  the  general  conception  and  treatment  of  this 
portion  of  the  book  is  noteworthy.  The  sections  upon  the  hsemo- 
poietic  organs,  nervous  system,  and  development  of  arteriosclerosis 
contain  much  that  is  new  and  valuable.  The  subject  of  fever  in 
general  is  ably  dealt  with,  and  the  author's  original  researches  upon 
appendicitis,  variola,  and  bone-marrow  lend  special  interest  to  these 
subjects. 

Of  the  850  pages  almost  300  are  devoted  to  the  treatment  of 
infectious  diseases.  Naturally  much  space  is  given  to  serum-therapy. 
The  book  is  valuable  and  worthy  of  careful  study. 

W.  T.  L. 


Clinical  Talks  on  Minor  Surgery.  By  James  G.  Mumford, 
M.D.,  Assistant  Visiting  Surgeon  to  the  Massachusetts  General 
Hospital,  and  Instructor  in  Surgery,  Harvard  University  Medical 
School.    Boston:  The  Old  Corner  Bookstore. 

This  little  volume  of  Clinical  Talks  on  Minor  Surgery  is  most 
readable  and  is  full  of  valuable  information.  It  tersely  presents 
the  up-to-date  treatment  of  minor  surgical  conditions.  It  is  com- 
posed of  ten  lectures,  each  of  which  presents  a  number  of  important 
lessons  for  the  student,  and  even  the  experienced  surgeon  can  read 
them  with  profit.  In  the  recent  unparalleled  advancement  of  surgery 
too  little  attention  has  been  paid  by  teachers  and  writers  to  the 
lesser  surgical  ailments,  and  yet  these  conditions  are  those  which 
fall  to  the  general  practitioner  for  treatment.  Every  student  and 
every  general  practitioner  will  find  in  these  few  pages  the  recent 
advances  in  minor  surgery  delightfully  presented.  We  can  heartily 
endorse  what  the  author  has  to  say  about  the  treatment  of  sprains, 
fractures,  and  dislocations.  J.  H.  G. 


Handatlas  der  Anatomie  des  Menschen.  Mit  Unterstiitzung 
von  WiLHELM  His,  Professor  der  Anatomie  an  der  Universitat, 
Leipzig.  Bearbeitet  von  Werner  Spalteholz,  ao.  Professor  an 
der  Universitat  Leipzig  und  Custos  der  Anatomischen  Samm- 
lungen.  Dritter,  Band  2,  Abtheilung.  Leipzig:  Verlag  von  S. 
Hirzel,  1903. 

This  portion  of  Spalteholz's  Hand  Atlas  of  Human  Anatomy 
deals  with  the  nervous  system  and  organs  of  special  sense.  We 
had  not  the  pleasure  of  reviewing  the  former  portions  of  this  work, 
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but  of  the  present  volume  we  can  speak  in  the  highest  praise.  It 
consists  of  beautiful  illustrations  of  the  entire  nervous  system,  of 
the  eye,  the  ear,  and  the  nose.  The  text  is  full  and  descriptive. 
The  illustrations  are  among  the  best  which  we  have  had  the  pleasure 
of  seeing,  and  as  an  atlas  the  work  can  be  highly  commended.  It 
is,  however,  to  be  regretted  that  so  fine  a  piece  of  work  should 
be  found  in  a  paper  binding.  J.  H.  G. 


Crusade  against  Consumption.    By  Lawrence  F.  Flick,  M.D. 
Philadelphia:  David  McKay,  1903. 

This  little  volume  is,  according  to  the  author,  offered  to  the 
public  for  the  purpose  of  bringing  about  a  clearer  understanding 
of  consumption.  It  is  divided  into  forty-six  chapters,  each  dealing 
with  important  questions  which  relate  to  the  disease.  As  examples 
may  be  mentioned:  What  Consumption  is;  Diseases  which  Predis- 
pose to  Consumption ;  How  Tuberculosis  is  Spread  by  Contact  with 
the  Consumptive;  Public  Conveyances  in  the  Spread  of  Tubercu- 
losis; The  Prevention  of  the  Spread  of  Tuberculosis;  Should  Con- 
sumptives Marry? 

The  arrangement  is  simple  and  the  terms  popular,  so  that  the 
subject-matter  is  quite  within  the  grasp  of  the  average  layman  and 
would  certainly  render  him  far  more  capable  of  aiding  the  medical 
profession  in  combating  the  disease. 

While  we  may  not  agree  with  Dr.  Flick  in  some  minor  statements, 
the  work  as  a  whole  is  an  excellent  one  for  the  purpose,  and  we 
hope  it  may  be  widely  circulated.  T.  A.  C. 


Diseases  of  the  Nose  and  Throat.  By  Charles  Huntoon 
Knight,  A.M.,  M.D.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1903. 

This  work,  based  upon  Dr.  Knight's  lectures  to  students  at 
Cornell  University,  can  be  consulted  with  profit  not  only  by  the 
undergraduate,  for  whom  it  is  intended,  but  also  by  those  who  are 
doing  more  advanced  work  in  the  treatment  of  diseases  of  the  nose 
and  throat.  Dr.  Knight  is  well  known  as  one  of  the  most  progressive 
workers  in  this  special  field  in  this  country,  and  these  lectures, 
embodying  his  own  personal  experiences  and  observations,  are 
consequently  possessed  of  great  value  to  the  specialist  in  laryngology. 
The  author  has  wisely  omitted  going  into  the  detailed  anatomy  of 
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the  nose  and  throat,  referring  the  reader  to  larger  works  or  to 
anatomical  writings  for  the  minutiae  of  the  subject.  Throughout 
the  entire  work  the  author's  effort  at  conciseness  is  visible,  and 
its  results  have  been  most  happy.  Everyw^here  he  utilizes  his 
space  to  the  fullest  extent  to  bring  out  valuable  practical  points  to 
the  exclusion  of  unnecessary  details.  The  illustrations,  probably 
because  many  of  them  are  taken  from  standard  works,  are  above 
reproach.  Taken  as  a  whole  the  book  may  be  regarded  as  a  thor- 
oughly up-to-date,  concise  presentation  of  the  most  important  facts 
in  laryngology  and  rhinology.  F.  R.  P. 


A  Text-book  of  Clinical  Anatomy  for  Students  and  Prac- 
titioners. By  Daniel  N.  Eisendrath,  A.B,,  M.D.,  Profes- 
sor of  Clinical  Anatomy  in  the  Medical  Department  of  the 
University  of  Illinois  (College  of  Physicians  and  Surgeons); 
Attending  Surgeon  to  the  Cook  County  Hospital,  Chicago; 
Professor  of  Surgery  in  the  Post-Graduate  Medical  School, 
Chicago.  Philadelphia,  New  York,  and  London:  W.  B.  Saun- 
ders   &  Co.,  1903. 

The  teaching  of  anatomy  has  during  recent  years  undergone 
considerable  improvement,  but  none  is  more  notable  than  the 
teaching  of  applied  anatomy  to  advanced  students.  It  is  a  great 
mistake  to  allow  a  student  to  think  that  when  he  has  passed  his 
examinations  in  descriptive  anatomy  at  the  end  of  his  second  year 
that  he  is  then  possessed  of  all  the  anatomical  knowledge  necessary 
for  the  practice  of  medicine  and  surgery. 

The  object  of  the  author  of  this  book  is  to  present  to  these  ad- 
vanced students  and  to  practitioners  the  anatomical  knowledge 
necessary  to  the  successful  practice  of  general  medicine,  surgery, 
or  any  of  the  specialties.  Consequently,  the  book  deals  largely 
with  topographical  and  relational  anatomy.  Such  a  work,  in  order 
.to  meet  the  demand  of  the  reader,  must  present  numerous  and 
good  illustrations,  and  with  these  the  present  work  is  well  supplied. 
The  longitudinal  and  transverse  sections  of  the  various  regions  of 
the  body  are  well  reproduced  and  serve  a  good  purpose. 

A  criticism  which  might  be  offered  on  the  illustrations  is  that 
there  are  a  number  of  them  repeated  several  times  in  the  book.  This 
is  supposedly  done  for  the  convenience  of  the  reader,  and  on  this 
ground  may  be  excused. 

The  text  is  lucid[and  its  arrangement  well  adapted  to  the  study 
of  clinical  anatomy.  The  profession,  and  particularly  the  teach- 
ing profession,  should  welcome  the  issue  of  books  of  this  kind,  and 
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the  present  volume  meets  with  om-  hearty  commendation,  as  it  is 
sure  to  be  a  great  aid  to  both  the  student  and  the  practitioner. 

J.  H.  G. 


The  Diagnosis  of  Diseases  of  Women.  A  Treatise  for 
Students  and  Practitioners.  By  Palmer  Find  ley,  B.S., 
M.D.,  Instructor  in  Obstetrics  and  Gynecology,  Rush  Medical 
College,  in  affiliation  \snth  the  University  of  Chicago;  Assistant 
Attending  Gynecologist  to  the  Presbyterian  Hospital,  Chicago. 
Illustrated  with  210  engravings  in  the  text  and  45  plates  in  colors 
and  monochrome.  Philadelphia  and  New  York:  Lea  Brothers 
&  Co.,  1903. 

This  is  a  well-written  and  beautifully  illustrated  book  of  about 
500  pages.  It  should  be  in  the  hands  of  all  who  are  making  a  special 
study  of  gynecological  patholog}'.  Special  stress  is  laid  upon  micro- 
scopic diagnosis  of  the  various  lesions  in  Part  II.,  and  here  the 
subject  of  the  diagnosis  of  malignant  processes  is  particularly  well 
handled.  The  author  has  collected  the  thought  of  the  best  author- 
ities, to  whom  credit  is  given,  and  has  presented  in  a  comprehensive 
and  practical  manner  a  great  deal  of  information  which  cannot  be 
obtained  from  general  text-books  on  gynecology.  While  the  book 
is  handsomely  illustrated,  it  contains  many  illustrations  which  are 
superfluous.  Some  of  those  of  sounds,  curettes,  specula,  dilators, 
tenacula,  sponge  tents,  operating  tables,  etc.,  are  unnecessary,  and 
the  views  illustrating  the  different  positions,  etc.,  might  with  pro- 
priety be  omitted  in  a  book  designed  for  advanced  students. 

J.  B.  S. 


An  Atlas  of  Human  Anatomy  for  Students  and  Physicians. 
By  Carl  Toldt,  M.D.,  Professor  of  Anatomy  in  the  University 
of  Vienna,  assisted  by  Alois  Dalla  Rosa,  M.D.  Translated 
from  the  Third  German  Edition  and  adapted  to  English  and 
American  and  International  Terminology  by  M.  Eden  Paul, 
M.D.Brux.,M.R.C.S.,L.R.C.P.  First  Section :  A.  The  Regions 
of  the  Human  Body;  B.  Osteology.  Second  Section:  C. 
Arthrology.    New  York  and  London:   Rebman  Company,  1903. 

Under  the  head  of  Regional  Anatomy,  Toldt  presents  an  atlas 
of  human  anatomy  for  students  and  physicians.  The  work  is  a 
translation  by  M.  Eden  Paul  from  the  third  German  edition.  The 
first  two  parts  of  this  work  are  before  us  for  review. 
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The  first  part  deals  with  Osteology  and  is  preceded  by  about  ten 
pages  of  illustrations  representing  the  various  regions  of  the  human 
body.  There  is  no  text,  the  anatomical  points  of  interest  being 
indicated  on  each  bone.  The  cross-sections  of  the  bones  are  par- 
ticularly good.  We  feel,  however,  that  this  section  of  the  work 
could  be  greatly  improved  by  having  the  muscular  and  ligamentous 
attachments  indicated  on  the  bones,  as  is  done  in  colors  in  so  many 
of  the  recent  works  on  anatomy. 

The  second  part  of  this  work  presents  the  various  articulations 
of  the  human  frame.  Its  style  is  exactly  that  of  the  first  part  of  the 
work,  but  in  this  some  coloring  of  muscular  attachments  is  pre- 
sented. 

The  illustrations  are  so  numerous  and  so  good  that  it  would  be 
impossible  for  a  student  reading  a  description  of  a  bone  to  fail  to 
understand  it  with  these  cuts  before  him. 

The  volumes  are  of  convenient  size,  and  certainly  must  prove  of 
great  value  to  the  student  in  the  study  of  anatomy.  J.  H.  G. 


A  Text-book  of  Surgery  for  Students  and  Practitioners. 
By  George  Emerson  Brewer,  A.M.,  M.D.,  Lecturer  on  Clinical 
Surgery  at  the  College  of  Physicians  and  Surgeons,  Columbia 
University,  New  York;  Attending  Surgeon  to  the  City  Hospital; 
Junior  Surgeon  to  the  Roosevelt  Hospital,  etc.  New  York  and 
Philadelphia:  Lea  Brothers  &  Co.,  1903. 

Although  it  is  difficult  for  an  author  who  undertakes  to  write 
a  limited  single-volume  text-book  on  general  surgery  to  avoid 
driticism  at  the  hands  of  reviewers,  we  feel  that  Brewer  has  in  this 
work  presented  as  generally  satisfactory  a  treatise  as  possible.  He 
has  called  to  his  assistance  several  authorities  on  special  subjects, 
such  as  surgical  pathology,  genito-urinary  diseases,  and  orthopedics. 
The  work  was  not  prepared  for  the  instruction  or  guidance  of  the 
surgeon,  but  for  the  student  and  the  medical  man  who  is  obliged 
to  occasionally  treat  surgical  conditions,  and  the  author  is  to  be 
congratulated  upon  the  accomplishment  of  his  object. 

One  thing  which  especially  strikes  us  in  this  book  is  its  thorough 
up-to-date  character.  It  is  well  written,  very  comprehensive,  and 
a  reliable  guide.  It  is  of  necessity  brief  in  many  respects,  but  the 
author's  terseness  does  much  to  forestall  criticism  in  this  respect. 
The  illustrations  are  well  chosen  and  good. 

The  chapter  on  Fractures  meets  with  our  hearty  approval,  though 
we  cannot  refrain  from  criticising  the  author  for  not  urging  early 
and  continuous  passive  movements  of  the  fingers  in  fractures  of  the 
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lower  end  of  the  radius.    This  criticism,  however,  is  applicable  to 
a  large  number  of  text-books  on  general  surgery. 

We  can  commend  this  work  very  heartily  to  all  medical  students, 
since  it  is  one  of  the  best  books  of  its  size  on  the  general  surgery 
of  to-day  which  we  have  seen.  J.  H.  G. 


BeRICHT  LEBER  DIE  LeISTUNGEN  AUF  DEM  GeBIETE  DER  AnATOMIE 
DES   CeNTRALXERVENSYSTEMS   in  DEM  JaHREN    1901    UND    1902. 

Von  Prof.  Dr.  L.  Edinger  und  Dr.  A.  Wallenberg.    Leipzig: 
S.  Hirzel,  1903. 

This  valuable  book  is  arranged  as  an  extensive  and  comprehen- 
sive critical  review  of  recent  investigations  upon  the  central  nervous 
system,  with  special  regard  to  anatomy.  The  bibliography,  com- 
posed of  over  600  references,  includes  articles  published  from  all 
parts  of  the  world,  but  these  are  so  arranged  that  within  a  few 
pages  one  can  readily  find  most  of  the  work  which  has  been  done 
on  any  one  subject.     All  references  are  given  mth  full  titles. 

The  work  is  divided  into  a  number  of  sections.  These  deal 
with  "Text-books,"  "Methods  of  Investigation,"  "Histology  of  the 
Nerve  Cell,"  etc.  The  main  anatomical  divisions  of  the  brain  and 
spinal  cord  are  considered  under  separate  headings,  and  under  these 
main  sections  subdivisions  are  again  made.  The  book  ends  with 
a  section  upon  the  nervous  system  of  the  lower  vertebrates. 

The  general  method  of  abstracting  the  articles  is  that  adopted  in 
the  critical  reviews  of  Schmidt's  Jakrbuch.  All  the  reviews  are 
clear,  concise,  and  very  satisfactory.  W.  T.  L. 


l^E  Practical  Medicine  Series  of  Year  Books.  Comprising 
Ten  Volumes  on  the  Year's  Progress  in  Medicine  and  Surgery. 
Issued  monthly,  under  the  general  editorial  charge  of  Gustavus 
P.  Head,  M.D.,  Professor  of  Laryngology  and  Rhinology, 
Chicago  Postgraduate  Medical  School.  Vol.  IX.:  Physiology, 
Pathology,  Bacteriology,  Anatomy.  Dictionary  edited  by  W.  A. 
Evans,  M.S.,  M.D.;  Adolph  Gehrmann,  M.D.;  and  William 
Healy,  A.B.,  M.D.    Chicago:  The  Year  Book  Publishers,  1903. 

The  second  volume  of  the  Year  Books  devoted  to  Physiology, 
Pathology,  etc.,  is  arranged  in  much  the  same  manner  as  the  first 
volume,  but  perhaps  shows  an  improvement  in  certain  particulars. 
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Investigations  upon  subjects  which  have  attracted  most  attention 
during  the  year  are  brought  together  and  reviewed  in  single  para- 
graphs ^or  sections,  so  that  a  general  idea  gathered  from  many 
authorities  is  given  of  the  advance  made  in  one  particular  line  of 
research.  Many  of  the  reviews  are  quite  long  and  illustrations  from 
the  original  articles  are  sometimes  reproduced.  Although  a  uniform 
method  of  reference  is  not  adopted,  still  the  references  are,  as  a 
rule,  sufficiently  complete  to  be  of  use.  The  addition  of  an  author's 
index  and  short  dictionary  of  new  words  is  certainly  in  place.  It 
is  to  be  regretted  that  foreign  literature  is  so  glaringly  neglected. 
American  and  English  journals  are  quoted  extensively,  but  the  work 
from  French,  German,  Italian,  and  Russian  authorities  receives 
but  little  recognition.  W.  T.  L. 


Practical  Handbook  of  the  Pathology  of  the  Skin.  An 
Introduction  to  the  Histology,  Pathology,  and  Bacteri- 
ology OF  THE  Skin,  with  Special  Reference  to  Technique. 
By  J.  M.  H.  MacLeod,  M.A.,  M.R.C.P.,  with  eight  colored  and 
thirty-two  black  and  white  plates.  Philadelphia:  P.  Blakiston's 
Son   &  Co.,  1903. 

Although  the  skin  presents  greater  opportunities  than  any  other 
organ  or  tissue  of  the  body  for  the  study  of  the  processes  of  disease, 
the  pathologist  has  made  but  comparatively  limited  use  of  these 
opportunities.  The  student  of  dermatology,  therefore,  finds  but 
scanty  and  incomplete  information  in  most  text-books  of  pathology 
concerning  the  tissue-changes  characteristic  of  cutaneous  disease. 
The  appearance  of  manuals  like  the  one  before  us  is  to  be  hailed 
with  satisfaction,  not  only  because  it  is  an  indication  of  the  scientific 
spirit  with  which  the  study  of  diseases  of  the  skin  is  being  pursued 
to-day,  but  still  more  because  such  books  will  teach  the  student  as 
he  has  never  been  taught  before  the  real  nature  of  the  pathological 
processes  taking  place  in  the  skin. 

The  first  few  chapters  of  this  handbook  are  devoted  to  the  con- 
sideration of  microscopic  technique,  more  particularly  to  the  special 
methods  of  fixation  and  staining  useful  in  the  study  of  normal  and 
diseased  skin.  In  the  subsequent  chapters  the  general  pathology  of 
the  several  anatomical  divisions  of  the  skin — the  epidermis,  the 
corium,  and  the  appendages  of  the  skin — is  carefully  described, 
special  diseases  being  referred  to  only  as  they  afford  examples  of 
the  many  lesions  peculiar  to  diseases  of  the  skin.  A  chapter  is  given 
to  the  technique  of  blood  examinations  and  the  blood  changes  found 
to  accompany  certain  diseases  of  the  skin,  and  to  the  significance  of 
these  changes.     In  the  concluding  chapters  of  the  book  the  hac- 
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teriology  of  the  skin  is  considered  at  some  length.  The  various 
pathogenic  fungi  found  in  and  upon  the  skin  are  described,  together 
with  the  numerous  staining  and  culture  methods  best  adapted  for 
their  demonstration  and  study. 

Numerous  well-made  illustrations,  most  of  which  are  original, 
are  scattered  throughout  the  book,  which  materially  add  to  its  value 
as  a  text-book. 

The  plan  of  preceding  the  descriptions  of  the  morbid  anatomy  of 
a  part  by  a  succinct  account  of  its  normal  histology  seems  to  us  a 
most  excellent  one;  as  a  matter  of  course,  a  knowledge  of  the  normal 
structure  of  a  tissue  must  precede  an  understanding  of  the  alterations 
produced  by  disease. 

In  conclusion,  we  have  only  words  of  praise  for  this  handbook, 
which  we  beheve  ought  to  be  in  the  hands  of  every  student  of  derma- 
tology. M.  B.  H. 


Traite  de  Radiologie  Medicale.  Edited  by  Charles  Bouch- 
ard, Professeur  de  I'lnstitut,  Professeur  de  Pathologic  generale  h 
la  Faculty  de  m^decine.    Paris:  G.  Steinheil,  1904. 

This  treatise  is  in  two  large  quarto  volumes,  containing  almost 
1100  pages  of  text  and  illustrations,  and  deals  with  the  subject  in 
great  detail.  Chapters  have  been  written  by  numerous  writers  from 
the  most  prominent  faculties  of  France.  The  opening  chapters  con- 
sider the  sources  and  variety  of  electricity  and  of  electric  apparatus, 
a  large  space  being  devoted  to  the  consideration  of  the  Crookes  tube 
and  the  physical  and  chemical  properties  of  x-rays. 

Book  II.  deals  with  the  practical  application  of  x-rays  in  medi- 
cine and  surgery.  The  question  of  radiographic  plates,  their  prepa- 
ration, exposure,  and  development,  is  minutely  treated. 

The  technique  of  fluoroscopic  examinations  and  of  skiagraphic 
procedures  receives  a  thorough  discussion,  with  numerous  well- 
executed  illustrations  of  apparatus,  and  next  follows  a  treatise  on 
"Stereometry  and  Stereoscopy."  A  large  space  is  devoted  to  the 
study  of  the  practical  application  of  the  x-rays  in  surgical  conditions 
— fractures,  osteitis,  myelitis,  acromegaly,  orthopedics — and  tumors 
of  bone,  luxations,  arthritis,  gout,  rheumatism,  and  the  arthropathies 
are  thoroughly  investigated.  Following  these  are  the  examinations 
of  the  viscera,  the  vascular  and  nervous  systems,  the  special  senses, 
and  obstetrical  and  fetal  radiography.  An  interesting  and  instruc- 
tive chapter  follows  on  the  accidents  of  radiology,  and  particularly 
of  x-ray  dermatitis  and  of  burns.  A  remarkable  feature  of  this 
enormous  work  is  that  only  eleven  pages  are  devoted  to  "Radio- 
therapy." No  attempt  has  been  made  to  describe  methods  of  pro- 
cedure, but  a  r^sum^  of   some  diseases  treated    and  the  general 
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results  reported  are  mentioned.  Other  diseases  the  writer  declines 
to  discuss,  on  the  ground  that  they  are  still  in  too  experimental  a 
stage  for  conclusions. 

The  book  is  an  interesting  exposition  of  a  vast  amount  of  investi 
gation,  but  it  is  not  presented  in  a  form  that  would  render  it  available 
for  the  ordinary  practitioner.  F.  F. 


The  Principles  of  "Open-air"  Treatment  of  Phthisis  and 
OF  Sanatorium  Construction.  By  Arthur  Ransome,  M.D. 
London:  Smith,  Elder  &  Co.,  1903. 

The  present  agitation  for  a  more  rational  treatment  of  tubercu- 
losis has  called  out  a  crop  of  semi-popular  literature,  of  which  this 
little  book  is  a  fair  sample.  While  the  author  aims  to  set  forth  the 
principles  upon  which  the  open-air  treatment — chiefly  in  sanatoria 
— should  be  based,  and  addresses  himself  to  physicians,  the  style  of 
the  book  is  such  as  to  make  it  appeal  rather  to  the  general  public 
than  to  the  medical  profession.  Except  that  it  contains  useful 
practical  directions  about  hygiene,  clothing  and  the  like,  and  for 
the  construction  of  a  sanatorium,  it  has  no  special  interest  for  prac- 
titioners. But  anything  that  tends  to  popularize  the  knowledge 
of  what  has  already  been  achieved  by  modern  methods  of  treatment 
and  what  there  still  remains  to  be  done,  not  only  by  the  profession, 
but  by  municipalities  and  the  general  public  also,  deserves  cordial 
commendation.  R.  M.  G. 


The  Exact  Science  of  Health  Based  upon  Life's  Great  Law. 
By  Robert  Walter,  M.D.  New  York:  Edward  S.  Werner  Pub- 
lishing Co.    London:  Kegan  Paul,  Trench,  Trubner  &  Co.,  Ltd. 

The  best  that  can  be  said  of  this  publication  is  that  the  writer's 
purpose  is  probably  sincere  and  that  its  practical  teaching,  which 
resolves  itself  into  the  principle  of  non-interference  in  disease,  is 
not  actively  harmful.  The  style  reminds  one  forcibly  of  that  of 
Mrs.  Eddy's  book,  and  the  matter  is  scarcely  more  intelligible. 
It  bristles  with  scientific  inaccuracies  and  still  more  mischievous 
perversions  and  misinterpretations  of  facts.  The  author  is,  no 
doubt,  a  conscientious  carer  for  the  sick,  and  has  some  practical 
notions  on  treatment,  especially  the  methods  collectively  known  as 
physiologic  therapeutics;  but  for  the  comfort  of  the  reading  public 
we  trust  he  will  stick  to  his  practice  and  leave  the  writing  of  books 
to  those  who  are  better  versed  in  the  craft.  R.  M.  G. 
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Studies  in  Pneumonia  and  Pneumococcus  Infections. — Rosenow 
(Journal  of  Infectious  Diseases,  March  19,  1904,  p.  280),  in  a  review 
of  the  Uterature  on  the  frequency  of  pneumococcus  septicaemia  in  pneu- 
monia, emphasizes  the  fact  that  the  results  of  different  investigators 
show  the  greatest  possible  variation.  These  range  from  the  total  failure 
of  the  Klemperer  brothers  to  isolate  the  pneumococcus  from  the  blood 
in  any  of  their  cases  to  Prochaska's  successful  isolation  of  the  organism 
in  every  one  of  50  cases  of  pneimionia.  The  latter  investigator  laid  no 
stress  on  the  degree  of  dilution  of  the  blood.  Of  his  50  cases,  only  12 
ended  fatally. 

Rosenow  found  a  pneumococcaemia  in  132  out  of  a  total  of  145  cases 
of  pneumonia  in  which  he  took  blood  cultures.  The  pneumococcus  was 
demonstrated  in  the  blood  in  4  cases  before  a  positive  diagnosis  could 
be  made,  and  in  obscure  cases  of  pneumococcus  infection  he  thinks  that 
blood  cultures  may  be  a  diagnostic  method  of  positive  value.  He  is 
rather  inclined  to  the  view  that  in  certain  instances  lobar  pneumonia 
may  be  a  secondar}^  localization  of  a  primary  blood  invasion.  Rosenow 
agrees  with  Fraenkel,  Prochaska,  and  others  that  the  presence  of  pneu- 
niococci  in  the  circulating  blood  is  of  no  special  prognostic  value  in 
pneumonia,  because  he  holds  with  them  that  a  pneumococcaemia  occurs 
m  practically  all  cases.  There  was  a  mortality  of  40  per  cent,  in  his 
senes.  He  nolds  that  the  higher  percentage  of  successful  cultivations 
of  the  pneumococcus  from  the  blood  is  due  to  recent  improvements  in 
technic|ue,  namely,  the  use  of  large  quantities  (5  c.c.  to  7  c.c.)  of  blood 
in  liquid  media,  especially  bouillon,  and  of  high  concentration  of  blood 
instead  of  high  dilutions  to  overcome  the  so-called  bactericidal  action 
of  the  blood. 

The  number  and  viability  of  the  pneumococci  in  the  blood  at  the  time 
of  the  crisis  is  lessened.  Rosenow  believes  that  a  leukocjiosis  is  a  favor- 
able sign,  as  the  number  of  leukocytes  b  a  measure  of  the  power  of 
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resistance  of  the'lndmdual.  A  leukopenia  following  a  leukocytosis  is 
an  unfavorable  indication,  pointing  as  it  does  to  an  exhaustion  of  the 
resisting  powers.  The  leukocytosis  is  probably  incited  by  soluble  sub- 
stances liberated  by  the  pneumococci. 

Pneumonic  blood  and  serum  behaves  as  fresh  normal  blood  does  in 
having  no  bactericidal  influence  on  the  pneumococcus.  The  writer 
found  that  agglutination  of  the  pneumococcus  by  pneumonic  serum  was 
constant.  He  demonstrated  that  the  pneumococcus  grown  in  pneu- 
monic serum  produces  an  acid,  and  offers  the  suggestion  that  some  of 
the  toxic  symptoms  of  pneumonia  may  be  due  to  acid  intoxication.  The 
viability  and  virulence  of  the  pneumococcus  are  preserved  for  a  very 
long  period  upon  blood-agar,  the  haemoglobin  being  the  constituent 
most  likely  responsible  for  this  effect.  Rosenow  finds  that  blood-agar 
plates  are  valuable  for  the  differentiation  of  pneumococci  and  strep- 
tococci. 


Paralysis  Agitans. — Hart  (Journal  of  Nervotis  and  Mental  Diseases 
March,  1904,  p.  177)  has  made  a  clinical  study  of  219  cases  of  paralysis 
agitans  occurring  in  Dr.  M.  Allen  Starr's  clinic  since  1888.  There  were 
139  men  and  80  women.  The  earliest  case  was  in  a  male,  aged  twenty- 
two  years;  the  latest  in  a  male,  aged  seventy-eight  years.  The  largest 
number  of  cases,  40  per  cent.,  began  in  the  decade  between  fifty  and 
sixty  years.  Occupation  seemed  to  have  no  etiological  bearing.  Direct 
hereditary  transmission  can  rarely  be  traced.  In  only  16  per  cent,  of 
the  cases  could  paralysis  agitans  be  found  to  have  existed  in  relatives. 
Emotional  influences  were  believed  to  have  been  the  exciting  cause  in 
40  of  the  cases.  Next  to  emotion,  traumatism  seemed  the  most  con- 
spicuous predisposing  factor,  such  a  history  being  obtained  in  31  cases. 
Other  contributory  causes  given  are  certain  acute  infectious  diseases, 
overwork,  and  alcoholism.  Syphilis  apparently  played  an  unimportant 
part,  and  was  admitted  in  only  2  cases.  The  writer  states  that  the  true 
etiology  of  the  disease  is  not  at  all  well  understood. 

Tremor  was  noted  in  203  of  the  cases.  The  onset  was  seven  times  as 
frequent  in  the  upper  as  in  the  lower  extremity,  and  was  more  frequent 
on  the  right  side  of  the  body.  In  3  cases  it  began  in  the  head.  It  is 
usually  lessened  by  voluntary  motion.  Muscular  rigidity  was  present 
in  142  cases.  Contractures  were,  noted  in  28  cases.  In  173  instances 
the  tendency  of  the  patient  to  fall  was  tested.  It  was  absent  in  68  and 
present  in  105  cases.  The  deep  reflexes  were  investigated  in  188  cases. 
Of  these,  90  were  normal;  in  30  they  were  present  but  diminished;  and 
in  68  they  were  more  active  than  normal.  There  were  definite  voice 
changes  of  varying  character  noted  in  120  cases.  Pain  in  some  part  of 
the  body  was  present  in  most  of  the  cases.  Paraesthesias  were  present 
in  120  cases  also.  These  consisted  usually  of  "prickling,'.'  "numbness," 
"tingling,"  "flushing,"  and  "heat  and  cold."  Hyperidrosis  was 
present  m  57  instances.  The  complications  varied  and  could  not  be 
said  to  be  dependent  on  the  nervous  disease.  Two  of  the  cases  had 
hemiplegia. 

The  treatment  was  unsatisfactory  and  there  were  no  cures.  An  effort 
in  all  cases  was  made  to  remove  sources  of  anxiety  and  worry;  to  place 
the  patient  on  a  simple  diet  and  to  improve  the  general  nutrition.  The 
cases  which  showed  most  improvement  were  given  massage,  passive 
movements,  and  hydrotherapy.    Medicinally,  hydrobromate  of  hyoscinc 
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and  sulphate  of  duboisine  gave  the  best  results.    For  a  time  at  least  they 
diminished  the  tremor  and  relieved  insomnia. 


On  Black  Urine. — A.  E.  Gakrod  (Practitioner,  March,  1904,  p  383) 
prefaces  an  interesting  paper  on  the  above  subject,  with  an  historical 
account  of  the  condition.  Black  urine  was  described  by  Hippocrates 
and  others  before  him.  The  data  in  these  early  cases  are  too  meagre  to 
afford  a  plausible  explanation  for  their  causes.  In  some  of  the  later 
cases  the  descriptions  are  sufficiently  full  to  conclude  that  haemoglobin 
or  admixture  of  blood,  bile  pigments,  coloring  matters  from  eating  cer- 
tain fruits,  and  the  abnormal  constituents  of  the  urine  in  alkaptonuria 
were  the  causes  of  the  discoloration. 

Garrod  states  that  in  the  following  conditions  the  urine  is  dark- 
colored  on  voiding  or  becomes  black  on  standing:  (1)  in  cases  of 
jaundice,  especially  when  of  long  standing;  (2)  hsematuria;  (3)  haemo- 
globinuria;  (4)  hsematoporphyrinuria;  (5)  melanotic  sarcoma;  (6)  alkap- 
tonuria; (7)  ochronosis;  (8)  in  cases  in  which  abundance  of  indican 
(indoxyl  sulphate)  is  present;  (9)  in  certain  cases  of  phthisis,  only  after 
standing  for  some  time;  (10)  in  certain  rare  cases  of  undetermined 
nature;  (11)  after  the  taking  of  certain  drugs  and  articles  of  diet  (includ- 
ing carboluria).  In  only  a  few  conditions,  such  as  alkaptonuria  and 
melanuria,  does  the  urine  become  actually  black,  and  then  only  on 
standing. 

Some  of  the  above  conditions  are  deserving  of  special  comment. 
In  hsematoporphyrinuria  the  urine  is  usually  of  a  port-wine  color,  but 
may  be  actually  black.  The  color  is  only  in  part  due  to  the  haemato- 
porphjTin.  There  are  other  dark  abnormal  pigments  present.  The 
great  majority  of  the  cases  of  this  condition  are  due  to  the  toxic  action 
of  overdoses  of  sulphonal  and  its  allies.  Haematoporphyrin  is  recog- 
nized by  certain  characteristic  absorption  bands  on  spectroscopic  exam- 
ination. 

The  melanuria  of  melanotic  sarcoma  is  rare,  and  Garrod  supports  the 
observation  of  others,  that  it  does  not  occur  when  the  growth  is  limited 
to  its  primarj-  seat  or  to  a  neighboring  group  of  lymphatic  glands,  but 
only  when  the  internal  viscera,  particularly  the  liver,  are  involved.  The 
urine  is  usually  of  a  normal  color  when  passed,  but  darkens  from  the 
surface  downward  on  exposure  to  the  air.  The  addition  of  nitric  acid 
to  the  cold  urine  at  once  produces  blackness.  Ferric  chloride  also  causes 
immediate  blackening  and  a  gray  precipitate  which  forms  is  redis- 
solved  by  an  excess  of  the  reagent. 

The  urine  in  alkaptonuria  behaves  in  the  same  way  as  that  in  melan- 
uria does  on  exposure  to  the  air.  The  darkening  is  hastened  by  the 
addition  of  an  alkali.  The  urine  reduces  Fehling's  solution  and  ammo- 
niacal  silver  nitrate  solution  in  the  cold.  It  does  not  reduce  bismuth 
solutions  and  does  not  ferment,  and  is  thus  distmguishable  from  diabetic 
urine.  The  abnormal  substance  which  produces  the  characteristic 
reaction  is  homogentisic  acid,  first  discovered  by  Baumann  and  Wolkow. 

In  the  rare  condition  known  as  ochronosis,  or  pigmentation  of  the 
cartilages,  first  described  by  Virchow  in  1866,  the  urine  may  be  dark  in 
color.  Of  7  cases  reported,  the  urine  darkened  in  3.  In  2  additional 
cases  recently  reported  by  Osier  the  patients  were  also  shown  to  be 
ilkaptonurics.  Garrod  thinks,  however,  that  homogentisic  acid  is  not 
he  only  substance  causing  blackening  of  the  urine  m  ochronosis. 
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The  writer  states  that  although  the  dark  urine  of  indicanuria  is  not 
of  infrequent  occurrence,  it  is  not  so  well  recognized  as  it  should  be. 
He  believes  that  many  cases  are  mistaken  for  other  conditions,  and  par- 
ticularly for  melanuria.  The  color  is  not  due  to  the  indigo  pigments 
nor  to  indoxyl  sulphates,  which  are  colorless  substances,  but,  as  Bau- 
mann  and  Brieger  showed,  to  higher  oxidation  products  of  indol.  These 
urines  blacken  when  warmed  with  nitric  acid,  but  there  is  no  such 
immediate  blackening  in  the  cold,  as  with  true  melanuria.  They  do 
not  blacken  with  ferric  chloride,  and  by  this  test  they  may  be  at  once  dis- 
tinguished from  those  containing  melanogen.  Any  morbid  process 
which  leads  to  abundant  excretion  of  indican  may  give  rise  to  such 
urine,  as,  for  example,  intestinal  obstruction  from  any  cause,  excessive 
bacterial  activity  in  the  intestine,  or  putrefactive  changes  in  collections 
of  pus. 
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The  Significance  of  the  Zoological  Distribution,  the  Nature  of  the 
Mitoses,  and  the  Transmissibility  of  Cancer.— Bashford  and  Murray 
{TJie  Lancet,  IFebruary  13,  1904)  state  that  within  the  past  year 
specimens  of  malignant  new-growths  have  accumulated  from  all  the 
domesticated  animals  and  from  many  other  vertebrates.  The  clinical, 
pathological,  anatomical,  and  microscopic  characters  of  these  new- 
growths  are  identical  with  those  found  in  man  in  all  essential  feat- 
ures, although  the  animals  themselves  are  drawn  from  the  different 
classes  of  the  vertebrate  phylum.  Stated  generally,  it  may  be  said  that 
malignant  new-growths  are  frequent  according  as  animals  are  carefully 
examined,  and  are  unrecorded  m  forms  which  are  difficult  to  examine 
or  do  not  reach  old  age  in  considerable  numbers.  The  figures  are  not 
sufficiently  extensive  to  determine  accurately  the  age  incidence  of  the 
various  types  of  new-growths  in  different  animals,  but  a  relatively 
higher  incidence  in  old  age  is  apparent. 

In  regard  to  the  phenomena  of  cell  division  in  malignant  new-growths 
the  following  points  are  of  great  importance:  A  complicated  sequence 
of  cell  changes  has  been  found  to  be  characteristic  of  carcinoma  and 
sarcoma  alike.  This  sequence  is  the  same  as  that  which  initiates  the 
origin  of  the  sexual  generation  in  plants  from  the  asexual,  and  is  terminal 
in  the  history  of  the  sexual  cells  in  animals.  It  must  be  noted  also  that 
all  the  cells  of  the  malignant  new-growths  do  not  undergo  the  reducing 
division;  a  certain  number  diflferentiate  in  the  direction  of  the  tissue 
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among  which  they  have  arisen,  and  in  the  secondary  ^row^hs,  when 
present,  somatic  mitoses  occur  in  the  growing  margin,  which,  it  will  sub- 
sequently be  shown,  is  also  a  feature  in  the  growth  of  cancer  when 
transferred  to  a  new  host. 

The  transmission  of  cancer  from  man  to  animals,  or  from  one  animal 
to  another  of  a  different  species,  has  never  been  successfully  performed. 
Successful  transplantation  experiments  have  been  made,  however,  from 
animals  suffering  from  malignant  new-growths  to  others  of  the  same  spe- 
cies. Careful  microscopic  examination  has  clearly  demonstrated  that 
the  new  tumors  which  develop  arise  from  the  actual  cells  introduced. 
Transplantation  is,  in  fact,  identical  with  the  process  of  metastasis, 
as  it  occurs  in  the  indiA^dual  pro^^ding  the  tumor.  It  is  remarkable, 
however,  that  the  tumor  used  in  these  experiments  does  not  pro- 
duce metastases  naturally,  and  its  malignancy  is  only  evidenced  by  its 
progressive  growth  and  the  undifferentiated  character  of  the  cells.  The 
process  is  in  no  sense  an  infection,  the  tissues  of  the  new  host  not  par- 
ticipating in  the  formation  of  the  new  parenchyma.  The  origin  of  the 
stroma  has  not  been  accurately  determined.  The  experimental  trans- 
mission of  carcinoma  shows  that  we  must  distinguish  between  the  prob- 
lem of  the  genesis  of  a  malignant  new-growth  and  that  of  the  conditions 
which  permit  of  its  continued  existence. 

The  wide  zoological  distribution  of  malignant  new-growths — its 
limits  are  not  yet  determined — indicates  that  the  cause  of  cancer  is  to  be 
sought  in  a  disturbance  of  those  phenomena  of  reproduction  and  cell 
Ufe  which  are  common  to  the  forms  in  which  it  occurs.  Our  observa- 
tions on  animals  show  that  malignant  new-growths  are  always  local  in 
origin  and  of  themselves  produce  no  evident  constitutional  disturb- 
ances whatsoever.  These  facts  are  in  full  accord  with  accumulated 
clinical  experience  in  man.  In  connection  with  diagnosis  and  statistics 
one  must  emphasize  the  importance  of  the  absence  of  specific  symptoms. 
The  evidence  we  have  advanced  that  cancer  is  an  irregular  and  local- 
ized manifestation  of  a  process  otherwise  natural  to  the  life  cycle  of  all 
organisms  probably  explains  whv  it  is  that  malignant  new-growths,  and 
their  extensive  secondary  deposits  qua  cancer,  are  devoid  of  a  specific 
symptomatology. 

Remarks  on  Extensive  Carcinoma  of  the  (Esophagus,  with  Unusual 
Nervous  Complications. — Saundby  and  Hewetson  (British  Medical 
Journal,  IVlarch  12,  1904),  after  reporting  in  detail  this  case,  state 
that  it  is  of  special  interest  because  it  appears  to  constitute  an 
exception  to  "Simon's  Law":  The  occurrence  of  an  isolated  paralysis 
of  the  abductor  filaments  of  the  recurrent  laryngeal  nerve  in  cases  in 
which  the  roots  or  trunks  of  the  spinal  accessory,  pneumogastric,  and 
recuirent  nerves  are  injured  or  diseased  is  not  an  isolated  pathological 
curiosity.  There  is  a  distinct  proclivity  of  the  abductor  fibres  to  become 
affected  in  such  cases,  either  at  an  earlier  period  than  the  adductor  fibres 
or  even  exclusively."  In  this  case,  both  physiologically  and  pathologi- 
cally, the  adductor  disablement  was  earlier  and  more  intense  in  degree 
than  the  abductor.  The  clinical  evidence  showed  that  this  adductor 
paralysis  was  an  early  and  constant  feature  of  the  laryngeal  condition 
during  the  whole  of  the  patient's  life  in  hospital.  The  abductor  muscles, 
on  the  other  hand,  appeared  to  act  well  until  a  few  days  before  death, 
when  a  slight  narrowmg  of  the  previously  wide-open  glottis  was  noticed. 
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The  most  reasonable  explanation  of  this  is  that  the  nerve  fibres  going  to 
the  adductors  of  the  vocal  cords  were  disabled  earlier  and  in  much 
larger  proportion  than  the  nerve  fibres  going  to  the  abductor  muscles. 
This  explanation,  of  course,  takes  for  granted  that  the  nerve  fibres  of  the 
trunk  of  the  recurrent  laryngeal  nerve  are  differentiated  into  special 
fibres  for  special  muscles,  though  not  necessarily  arranged  in  any  special 
position  within  the  epineurium  of  the  nerve. 

Reflex  Disturbances  Associated  with  Adherent  Prepuce. — Simon 
(British  Medical  Journal,  March  12,  1904)  notes  briefly  three  inter- 
esting cases  in  which  marked  symptoms  were  produced  by  an  adherent 
prepuce,  or  narrowed  urethral  meatus.  The  first  case  was  a  boy, 
aged  eighteen  months,  who  suddenly  became  unable  to  walk.  Any 
attempt  to  make  him  walk  caused  very  severe  pain.  Careful  examina- 
tion failed  to  show  any  coxalgia,  but  the  prepuce  was  found  to  be  long 
and  adherent.  The  child  was  circumcised,  and  recovery  was  immediate 
and  complete.  The  second  case,  a  boy  aged  fourteen  years,  had  obsti- 
nate and  severe  intestinal  colic,  which  was  not  relieved  l3y  medical 
treatment.  An  adherent  prepuce  being  discovered,  this  was  treated, 
and  all  the  symptoms  disappeared.  In  the  last  case,  a  boy  aged  three 
years,  there  was  a  history  of  his  wakening  at  night,  screaming  and  com- 
plaining of  pain  in  the  abdomen.  No  other  cause  being  discovered,  the 
penis  was  examined,  and  the  prepuce  found  adherent  and  the  meatus 
narrow..  Under  appropriate  surgical  treatment  the  symptoms  disap- 
peared. 

Experimental  Nephritis  Followed  by  Decapsulation  of  the  Kidney. 
— Hall  and  Herxheimer  (British  Medical  Journal,  April  9,  1904) 
state  that  when  Edebohls  first  suggested  the  decapsulation  of  the 
kidney  as  a  reasonable  method  of  treatment  in  chronic  nephritis 
he  based  his  proposal  upon  the  urinary  and  general  improvements 
which  followed  the  fixation  of  a  movable  kidney  by  the  removal  of  its 
capsule.  In  one  of  his  cases  which  died  four  months  after  decapsula- 
tion, he  observed  "enormously  dilated  and  enlarged  bloodvessels  which 
penetrated  from  the  fatty  capsule  through  the  capsule  proper  into  the 
kidney  substance."  This  access  of  additional  blood  he  considered 
would  provide  increased  nutrition,  stimulate  an  extensive  regeneration 
of  the  secreting  cells,  and  consequently  produce  a  more  efficient  excre- 
tion of  waste  products.  Whether  decapsulation  yields  better  results 
than  the  simpler  reni-puncture  of  Reginald  Harrison,  which  has  been  so 
widely  and  successfully  employed,  is  a  question  which  the  available 
clinical  data  have  not  yet  satisfactorily  answered.  We  must  wait  from 
two  to  five  years  before  making  any  definite  conclusions  as  to  the  value 
of  this  operation.  Meanwhile,  we  may  with  advantage  investigate  the 
anatomical  aspect  of  the  procedure,  and  thus  the  present  inquiry  has  for 
its  main  object  the  observation  of  the  tissue  changes  which  follow  the 
decapsulation  of  kidneys  in  which  nephritis  has  been  induced. 

While  we  must  clearly  admit  that  artificial  animal  nephritis  cannot  be 
too  closely  compared  with  nephritis  in  a  human  subject,  yet  we  subrnit 
that  the  changes  produced  by  metallic  poisons  are  somewhat  similar  in 
each  case,  and  the  experiments  provide  at  least  some  grounds  for  the 
probable  occurrence  of  like  processes  in  the  human  kidney. 

We  must,  of  course,  for  the  moment  only  deal  with  the  forms  of  degen- 
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erative  nephritis,  as  it  is  yet  impossible  to  induce  an  interstitial  nephritis 
in  animals.  From  the  anatomical  standpoint  pelded  by  our  experiments 
and  those  previously  reported,  decapsulation  does  not  appear  to  offer 
any  advantages.  And  if  there  exists  no  anatomical  basis  for  the  opera- 
tion in  acute  degenerative  nephritis,  it  is  surely  impossible  that  in 
chronic  nephritis  the  capsular  changes  will  be  less  marked.  If  indeed 
the  changes  are  at  all  analogous,  we  should  imagine  that  the  laceration, 
the  hemorrhage,  and  the  new  formation  of  the  capsule  would  rather 
tend  to  accelerate  the  interstitial  inflammation;  while  in  the  event  of 
any  concomitant  arteriosclerosis  there  would  be  no  possibility  of  much 
vascular  anastomosis  or  even  of  a  satisfactory  replacement  of  the  chan- 
nels ruptured  during  the  removal  of  the  capsule. 

But  if  there  is  no  anatomical  basis  for  the  operation,  there  may  be 
another  explanation  of  the  rapid  flow  of  urine— the  increased  excretion 
of  urea,  the  disappearance  of  the  albumin  and  casts  which  have  been 
observed  to  follow  decapsulation.  By  some  the  results  are  ascribed  to 
the  rehef  of  congestion,  but  in  our  experiments  the  intense  hyperaemia 
persisted  after  the  capsule  had  reformed.  Pel,  Jaboulay,  and  others 
suggest  that  the  improvement  is  due  to  the  action  upon  the  sympathetic 
gangUa,  and  that  the  decapsulation  should  be  considered  in  the  same 
light  as  those  operations  which,  undertaken  to  remove  a  renal  calculus, 
lessen  the  pain  and  improve  the  general  condition  of  the  patient,  although 
no  calculus  is  found. 

If  the  latter  be  the  correct  explanation,  the  question  naturally  then 
arises  as  to  the  necessity  for  the  entire  denudation  of  the  renal  cortex. 
Would  not  reni-puncture,  or  one  longitudinal  and  several  transverse 
incisions,  while  avoiding  the  main  anatomical  disadvantages,  afford  a 
suflRcient  stimulus  to  the  sympathetic  centres?  We  cannot  at  present 
offer  anv  experimental  e\"idence  upon  this  point.  That  it  would  proA-ide 
a  sounder  anatomical  basis  is  probable;  at  all  events,  it  would  more 
locally  limit  the  interstitial  and  capsular  processes  in  kidneys,  the  seat 
of  chronic  nephritis. 

,  Guiteras  has  recently  compiled  the  results  of  some  120  cases  in  which 
the  diagnoses  of  chronic  nephritis  were  fairly  well  established  before 
decapsulation  and  their  postoperative  courses  followed  for  some 
months.  Regarding  the  results  from  their  most  favorable  standpoint, 
16  per  cent,  of  the  total  number  may  be  said  to  be  "cured,"  40  per  cent, 
tliought  to  be  improved,  11  per  cent,  unimproved,  and  33  per  cent,  fol- 
lowed by  early  death.  Suker  reports  15  cases  of  nephritis  in  which 
retinal  changes  had  occurred  and  which  were  submitted  to  decapsula- 
tion; 14  died  within  the  "two-year"  period,  and  the  history  of  the 
remaining  one  was  somewhat  questionable. 

The  value  of  these  statistics  is,  however,  minimized  by  several  con- 
siderations. First,  the  operation  has  been  necessarily  restricted  to  the 
latest  stages  of  the  disease,  and  has  often  been  only  performed  as  a  last 
hope;  secondly,  the  exact  stages  and  extent  of  chronic  nephritis  do  not 
permit  of  accurate  diagnosis;  thirdly,  chronic  nephritis  is,  as  a  rule, 
characterized  by  acute  exacerbations  and  frequent  remissions,  its 
anatomical  course  is  in  the  main  a  progressive  one,  and  the  remit- 
tent stages  often  occur  under  treatment  other  than  that  of  decapsu- 
lation. 

Of  the  above  33  per  cent,  mortality,  26  per  cent,  died  from  chronic 
interstitial  nephritis;  and  of  the  remainder,  in  25  per  cent,  death  occurred 
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from  the  so-called  chronic  parenchymatous  nephritis,  and  in  75  per  cent. 
"  diffuse  "(?)  nephritis  was  assigned  as  the  cause. 

In  acute  nephritis,  anuria,  hsematuria,  puncture,  and  decapsulation  of 
the  kidney  is  said  to  yield  relief  and  to  favorably  affect  the  function  of 
the  other  kidney.  In  these  cases  it  is  suggested  that  the  improvement  is 
due  simply  to  the  relief  of  tension. 

From  the  standpoint  of  pathology  we  may  not  make  an  excursion  into 
the  field  of  surgery,  and  therefore  we  must  not  discuss  the  possibilities  of 
the  operation.  We  feel,  however,  that  the  purpose  of  the  paper  would 
not  be  served  unless  we  mentioned  that,  while  many  American  and 
some  French  surgeons  regard  the  procedure  as  one  that  has  come  to 
stay  and  as  possessing  much  promise  in  the  treatment  of  degenerative 
and  interstitial  nephritis,  such  operators  as  Israel,  Nicolayson,  and 
others  have  already  abandoned  the  method  in  chronic  conditions.  It 
is,  of  course,  a  matter  of  common  knowledge  that  the  simpler  reni- 
puncture  relieves  tension  and  promotes  renal  functions;  so  perhaps  the 
description  of  the  changes  observed  after  decapsulation  may  give  more 
prominence  to  the  method  of  simple  incision,  may  emphasize  the  prob- 
ability of  rapid  local  reparation  when  the  temporary  obstruction  is 
removed,  and  may  suggest  the  earlier  surgical  treatment  of  those  post- 
febrile and  acute  renal  manifestations  which,  when  unrelieved,  often 
terminate  fatally. 
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Treatment  of  Infantile  Diarrhoea  by  Gelatin. — Dr.  Weil  treats 
this  condition  with  a  10  per  cent,  solution  of  gelatin  prepared  by  adding 
10  parts  of  yellow  or  white  gelatin  to  100  parts  of  boiling  water.  This 
is  filtered,  and  while  still  warm  put  in  test-tubes,  into  each  of  which  is 
poured  10  c.c.  of  the  solution.  The  contents  of  a  tube  can  easily  be 
added  to  the  patient's  feeding,  and  thus  he  may  get  6  to  8  grams  of 
gelatin  per  day.  The  contents  of  two  tubes  may  be  given  with  each 
reeding  if  necessary.  In  practice  it  is  well  to  begin  with  three  tubes 
on  the  first  day  and  add  one  each  day  following.  The  effects  of  this 
treatment  are  excellent;  the  stools  diminish  in  frequency,  their  con- 
sistence becomes  better,  and  they  gradually  come  back  to  the  normal 
type.  The  color  changes  from  green  to  yellow,  the  bad  odor  disappears, 
and  their  reaction  becomes  alkaline.  As  the  stools  become  more  normal 
the  temperature  declines  and  the  general  condition  is  improved.  This 
treatment  is  not  always  applicable  to  acute  and  chronic  types  of  the 
disease.  It  produces  regularly  good  results  in  the  simple  gastroenteritis, 
but  when,  in  addition  to  the  digestive,  there  are  lung,  spleen,  and  liver 
involvement  with  albuminuria,  the  gelatin,  while  it  moaifies  the  stools, 
does  not  influence  the  other  conditions. — Journal  de  mSdecine  de  Paris, 
1904,  No.»3,  p.'^22. 
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Gymnastics  or  Massage  in  Therapeutics. — Dr.  Saquet  holds  that 
massage  is  preferable  to  active  movements,  especially  in  joint  troubles. 
In  muscular  atrophy  of  so-called  articular  origin,  but  which  is  more 
likely  the  result  of  disuse,  massage  produces  results  after  several  weeks ; 
gymnastics  are  less  important  and  less  rapidly  curative  when  employed 
alone.  It  is  necessary  to  remember  that  in  massage  normal  movements 
are  utilized  and  these  are  responsible  for  the  cure.  In  the  paralyses  of 
children  massage  is  found  to  be  more  rapid  in  producing  good  results 
than  re-education.  The  results  in  the  aged  are  less  successful.  Massage 
also  is  to  be  preferred  to  re-education  in  ataxic  patients.  In  general, 
therefore,  massage  should  be  employed  in  preference  to  gymnastics, 
though  the  latter  are  successful  in  a  limited  number  of  cases.  It  is 
essential,  however,  that  the  masseur  be  a  physician. — Gazette  medicale 
de  Nantes,  1904,  No.  2,  p.  21. 

Ichthargan. — Dr.  A.  Kroxfeld  has  found  that  this  drug,  which  is  a 
combination  of  ichthyol  and  silver  (containing  30  per  cent,  of  the  latter 
and  15  per  cent,  of  sulphur),  is  a  valuable  addition  to  the  antiblennor- 
rhagics  now  in  use.  Ichthargan  is  a  brown  powder,  easily  soluble  in 
water,  glycerin,  and  dilute  alcohol.  In  acute  gonorrhoea,  in  addition  to 
prescribing  rest  and  proper  diet,  the  author  prescribes  the  introduction 
once  or  twice  a  day  of  a  drainage-tube  impregnated  with  a  0.02  per 
cent,  solution  of  ichthargan  in  gelatin.  This  tube  is  allowed  to  remain 
in  the  urethra  until  the  gelatin  has  become  dissolved.  This  usually 
takes  from  five  to  ten  minuteg.  Then  the  tube  is  withdrawn.  Such 
treatment  is  painless  and  produces  good  results.  In  chronic  gonorrhoea 
a  0.02  per  cent,  solution  of  ichthargan  is  used  as  an  injection.  The 
qualities  possessed  by  this  drug,  which  should  commend  it  to  use,  are 
its  ability  to  act  deep  in  the  tissues,  due  to  its  ichthyol  content  and  its 
astringent  and  antiseptic  properties  which  it  owes  to  the  silver. — Thera- 
peutische  Monatshejie,  1904,  No.  1,  p.  32. 

Adrenalin  in  Gynecology. — M.  H.  Cramer  considers  that  adrenalin 
1 :  3000  applied  upon  tampons  is  efficacious  in  pruritus  vulvcp.  In  endo- 
metritis solutions  of  a  strength  of  1 :  1000  or  1 :  2000  applied  before  cau- 
terization causes  an  anaemia  of  the  tissues  and  increase  the  efficacy  of  the 
treatment.  The  haemostatic  action  of  the  substance  makes  its  applica- 
tion before  curettement  or  the  use  of  the  actual  cautery  useful  in  inoper- 
able cancer  of  the  cervix.  When  applied  to  the  ulcerated  surface  for 
five  minutes  upon  a  tampon  saturated  with  a  1 :  1000  solution  or  by  an 
injection  into  the  diseased  tissues  of  about  forty-five  minims,  renders  the 
operation  comparatively  bloodless.  Swabbing  the  uterine  cavity  with 
a  1:2000  solution  immediately  after  curettage  produces  a  complete 
haemo-stasis,  which  renders  inspection  through  the  dilated  cervix  an  easy 
matter.  —  Revue  frangaiw  de  midecine  et  de  chirurgie,  1903,  No.  8, 
p.  184. 

Treatment  of  Ozsena  by  Injections  of  ParaflSn. — Dr.  E.  J.  Moure 
employs  the  following  technitjue  in  the  treatment  of  this  affection.  The 
material  used  melts  at  60°  C,  although  others  advocate  paraffin  of  a 
lower  melting  point.  The  .syringe  has  a  capacity  of  forty-five  minims, 
and  if  its  cylinder  is  of  ivory  it  will  be  found  to  conduct  the  heat  less 
than  if  of  metal.    The  syringe  properly  sterilized  and  heated  is  filled 

VOL.  127,  KO.  6.— jr.NE.  190*.  71 


1096  PROGRESS  OF  MEDICAL   SCIENCE. 

with  the  paraffin,  which  is  injected  at  a  temperature  of  55°  C.  Holding 
the  nasal  speculum  in  place  with  the  left  hand,  the  mucous  membrane 
is  punctured  and  the  paraffin  slowly  injected.  Only  one  puncture 
should  be  made,  lest  the  paraffin  exude  from  the  one  first  made.  Rarely 
is  it  necessary  to  inject  more  than  fifteen  or  thirty  minims.  The  pos- 
terior portion  of  the  inferior  turbinate  is  the  place  of  election  for  the 
puncture,  although  in  certain  cases  other  situations  may  be  employed. 
Usually  a  single  sitting  only  is  necessary  to  bring  the  nasal  fossa  to  its 
normal  calibre,  but  supplementary  injections  may  be  made,  if  indi- 
cated, a  few  weeks  later.  In  all  cases  the  injection  should  be  made 
from  behind  forward.  After  the  operation  the  odor  of  the  nasal  secre- 
tion soon  becomes  less  foul  and  the  crusts  disappear,  although  in  some 
cases  nasal  irrigations  may  be  necessary  as  an  adjunct  to  the  treatment, 
and  in  cases  of  not  too  long  standing  complete  cure  results.  The 
paraffin  treatment  seems  to  be  superior  to  any  other  at  present  employed. 
— La  semaine  mSdicale,  1904,  No.  8,  p.  61. 

Aristochine  in  Whooping-cough. — Dr.  Hermann  Kittel  sums  up 
his  observations  in  regard  to  the  employment  of  this  drug  in  whooping- 
cough  thus:  He  has  treated  thirty-four  patients,  of  which  he  considers 
twenty-five  entirely  cured.  Seven  others  were  improved  and  in  two 
instances  the  treatment  had  not  been  of  sufficient  length  for  inference 
to  be  drawn.  The  duration  of  the  treatment  varied  from  six  days  to 
four  weeks,  and  in  infants  less  than  a  year  old  the  results  were  particu- 
larly startling,  the  cure  taking  place  very  quickly.  In  older  children 
recovery  was  less  rapid,  due,  perhaps,  fo  the  employment  of  too  small 
dosage.  To  achieve  the  best  results  treatment  should  be  begun  early 
in  the  disease.  The  children  under  one  year  old  received  three  times 
a  day  one  and  one-half  grains  for  each  month  of  their  age,  with  fifteen 
grains  as  a  maximum.  Older  children  were  given  thirty  grains  three 
times  a  day.  In  no  case  was  any  untoward  effect  noticed. — Journal 
de  medecine  de  Paris,  1903,  No.  52,  p.  520. 

Collargol. — Dr.  Auguste  Guerin  summarizes  various  reports  upon 
this  drug,  as  follows:  When  given  by  inunction  in  scarlet  fever  and 
measles  the  patients  recover  without  complications.  In  fevers  it  causes 
an  amelioration  of  the  general  state  and  seems  to  exercise  certain  resorp- 
tive  powers.  It  causes  the  joint  effusion  of  rheumatism  and  the  effusion 
of  pleurisy  to  disappear  in  an  extraordinarily  short  time.  In  infectious 
endocarditis  it  has  brought  about  recovery  and  seems  to  modify  for 
the  better  the  course  of  pneumonia.  In  typhoid  fever  and  tuberculosis, 
unfortunately,  it  has  not  seemed  to  give  benefit,  but  in  erysipelas, 
puerperal  fever,  osteomyelitis,  phlebitis,  and  other  pus  infections  it 
seems  to  have  a  field  of  usefulness.  It  may  be  employed  as  an  intra- 
venous injection  in  1  per  cent,  solution,  as  a  15  per  cent,  ointment  for 
inunction,  or  it  may  oe  given  internally.  The  author  inclines  to  the 
opinion  that  observers  have  been,  perhaps,  oversanguine  concerning 
the  drug  and  concludes  that  further  and  scientific  observations  upon 
it  are  needed. — Journal  de  medecine  de  Bordeaux,  1903,  No.  52,  p.  845. 

Mannorek's  Serum  in  Tuberculosis. — M.  Dieulafoy  reports  upon 
seven  cases  treated  by  this  serum.  Four  of  these  were  patients  affected 
with  pulmonary  tuberculosis  in  different  stages;  two  others  had  in 
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addition  laryngeal  involvement,  and  the  seventh  was  suffering  from 
tuberculous  pleurisy  with  effusion.  From  seventy-five  to  one  hundred 
and  fifty  minims  of  the  serum  were  injected  at  each  dose,  and  the 
injections  were  given  every  day,  every  two  days,  or  at  longer  intervals. 
The  results  were  as  follows:  (1)  the  serum  did  not  appear  to  affect  the 
rise  of  temperature  favorably;  (2)  the  sputum  often  was  doubled  or 
tripled  in  quantity  after  an  injection;  (3)  in  several  of  the  patients 
neighboring  lesions  in  lungs  or  pleura  seemed  to  be  caused  by  the 
treatment;  (4)  the  patients  emaciated  rapidly  in  spite  of  overfeeding. 
For  these  reasons  the  treatment  was  discontinued.  Two  of  the  patients 
were  Uving  at  the  time  of  the  report,  but  the  others  have  died.  The 
injections  of  the  serum  into  inoculated  animals  seems  to  produce  as 
unfavorable  results  as  upon  human  beings. — Bulletin  de  VAcademie  de 
Medecine,  1903,  No.  39,  p.  365. 

Treatment  of  Croupous  Pneumonia  with  Creosote  Carbonate. — Des. 
J.  A.  Scott  and  Charles  M.  Montgomery  claim  that  while  our 
methods  of  treatment  of  this  disease  are  more  humane  and  founded 
on  a  better  therapeutic  basis,  the  mortahty  has  not  been  reduced  if 
we  take  large  numbers  of  cases  into  consideration.  This  report  is  based 
upon  sixty-seven  patients,  of  whom  ten  died,  a  mortahty  of  14.9  per 
cent.  The  amount  of  the  remedy  employed  was  ten  to  fifteen  minims 
in  capsules  for  adults  every  four  hours.  Their  conclusions  are  that 
(1)  creosote  carbonate  causes  no  irritability  of  the  stomach;  in  no  case 
was  there  vomiting  or  any  disturbance  of  the  digestion;  no  disturbance 
of  the  urine  was  noted.  (2)  The  de^ee  of  toxaemia  in  all  cases,  barring 
the  fatal  ones,  was  mild;  this  is  a  diflficult  point  to  estimate,  the  extent 
of  lung  involved,  temperature,  etc.,  having  little  or  nothing  to  do  with 
it.  (3)  In  the  cases  treated  pseudocrises  were  common  (fifteen),  but 
bore  no  relation  to  the  crises  or  to  the  mortahty.  (4)  The  mortality 
percentage  does  not  corroborate  the  unusually  low  figures  reported  by 
various  observers,  nor  does  it  prove  that  the  results  were  due  to  the 
treatment,  as  equally  good  results  have  been  secured  in  past  years  by 
other  methods  in  the  same  hospital.  (5)  The  study  of  the  clinical 
effects  of  this  remedy  should  be  continued;  the  dosage  should  be 
increased,  and  the  effects  on  the  toxaemia  should  be  carefully  watched. 
—Therapeutic  Gazette,  1903,  No.  12,  p.  793. 

[The  fifth  paragraph  of  these  conclusions  contains  at  once  a  sugges- 
tion as  to  the  cause  of  failure  and  the  method  whereby  the  reporters 
may  lessen  their  mortality  percentage.  Attention  is  directed  to  the 
fact  that  the  dose  is  to  be  that  required,  and  inasmuch  as  apparently  no 
harm  results  from  doses  many  times  larger  than  those  cited  and  the 
d^ree  of  toxaemia  is  difficult  to  estimate,  larger  rather  than  smaller 
doses  .are  advised. — R.  W.  W.] 


Adrenalin  in  Typhoid  Hemorrhage. — Dr.  Grabber  reports  the  his- 
tory of  a  female  patient,  a^ed  thirty-six  years,  who  had  a  typical  attack 
of  typhoid  fever,  associated  with  a  bronchopneumonia,  or  diffuse  bron- 
cliitis.  This  patient  recovered  fn)m  the  pneumonia,  but  developed  a 
tvphoid-like  rash  and  a  tvpical  typhoid  temperature.  Two  weeks  after 
the  onset  of  the  typhoid  and  one  week  after  the  appearance  of  the 
roseola,  an  intestinal  hemorrhage  took  place,  which  was  treated  with 
ice,  opium,  bismuth,  and    ergot.      Bleeding  was   so  extensive   as  to 
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threaten  death,  and  adrenaUn  was  used,  30  minims,  in  saUne  solution, 
every  three  hours,  with  the  result  of  a  sudden  cessation  of  the  bleeding, 
either  as  coincidental  or  as  causative. — Munchener  Tnedicinische  Woch- 
enschrift,  1903,  vol.  1.  p.  1294. 


Effect  of  Bismuth  Preparations  in  Therapy  — Dr.  B.  Laquer  writes 
that  bismuth  preparations  act,  not  only  mechanically  on  catarrhal  and 
ulcerative  conditions  of  the  mucous  membrane  of  the  stomach  and  intes- 
tines, but  also  chemically,  as  antiseptics.  Bismuth  and  its  preparations, 
particularly  bismuth  protoxide,  has  a  marked  catalytic  power  and  is 
capable  of  diminishing  the  proteid  putrefactive  processes  in  the  intes- 
tinal tract.  Bismuth  subnitrate  is  reduced  in  the  intestine  by  the  action 
of  the  intestinal  juices  to  bismuth  protoxide,  which,  in  part,  explains 
its  beneficial  action. — Archives  de  medecme  des  enfants,  1903,  No.  6, 
p.  340. 

Diet  in  Constipation. — Dr.  Henry  F.  Hughes,  as  a  result  of  his 
experience  in  the  Out-patient  Department  of  the  Massachusetts  General 
Hospital,  discusses  this  question  and  presents  the  following  table  of  diet: 
Breakfast:  Cereal,  with  cream  and  sugar — preferably  corn  meal,  or  rye 
and  oats;  two  soft-boiled  or  scrambled  eggs;  bread — preferably  black 
bread  or  pumpernickel,  or  rye  bread,  with  much  butter;  fruit,  apples  or 
grapes.  Dinner:  Soup — preferably  vegetable  soup;  fish  or  meat,  or 
both,  with  salad;  vegetables,  at  least  two  kinds — preferably  spinach, 
cabbage,  beets,  turnips,  potatoes,  beans  or  peas,  if  desired;  dessert 
of  rice  or  bread  pudding  or  custard,  including  daily  a  saucer  of  prunes. 
Supper:  Bread  and  butter;  cocoa;  cold  meat  and  vegetable  salad; 
dessert  of  stewed  fruit,  apples  or  pears  or  figs.  If  necessary,  include 
a  saucer  of  prunes.  Drink  at  least  three  pints  of  water  daily. —Boston 
Medical  and  Surgical  Journal,  1903,  vol.  cxlix.  p.  317. 
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Septic  Infection  during  Labor  and  the  Puerperal  State.  —  Jardine 

(Journal  of  Obstetrics  and  Gynecology  of  the  British  Empire,  March, 
1904)  draws  attention  to  the  fact  that  between  the  years  1875  and  1895 
the  number  of  deaths  from  puerperal  septic  infection  in  Scotland  was 
greater  than  the  mortality  had  been  in  what  are  called  pre-antiseptic 
times.  He  accounts  for  this  from  the  fact  that  at  that  time  anaesthetics 
were  misused  and  that  the  free  employment  of  anaesthesia  led  to  the 
performance  of  many  unnecessary  and  injurious  operations.     Anti- 
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septics  were  also  misused,  and  indiscriminate  douching  did  great  harm. 
At  the  present  time  with  aseptic  precautions,  with  as  Httle  interfer- 
ence with  the  uterus  as  possible,  and  with  the  restriction  of  operations 
to  cases  in  which  they  are  clearly  demanded,  the  mortality  rate  is  again 
diminishing. 

The  Anatomy  of  Twin  Monsters. — Berry  (Journal  of  Obstetrics 
and  Gynecology  of  the  British  Empire,  March,  1904)  describes  two  cases 
of  twin  monsters,  with  their  dissection,  in  which  a  study  was  made  of 
the  specimens  to  determine  their  mode  of  development.  It  was  inter- 
esting to  find  that  the  livers  were  fused  into  one  and  that  the  hearts 
were  also  partially  merged  into  one.  In  tracing  the  development  of 
this  monstrosity  the  writer  believes  that  evidences  are  found  to  show 
that  bilateral  segmentation  of  a  single  ovum  is  necessary  for  the  produc- 
tion of  twins,  and  that  so  far  as  the  liver  is  concerned  it  is  developed 
from  a  middle  portion  of  the  intestine. 


Vaginal  Csesarean  Section:  Three  Cases. — Munro  Kerr  (Journal 
of  Obstetrics  and  Gynecology  of  the  British  Empire,  March,  1904)  pub- 
lishes notes  of  three  cases  of  vaginal  Caesarean  section. 

The  first  was  in  a  primipara  who  had  been  twenty-four  hours  in 
labor.  In  spite  of  opium  and  hot  douching,  the  cer\ax  refused  to  dilate. 
In  these  cases  Duhrssen's  deep  incision  was  selected,  delivery  was 
readily  accomplished,  and  the  cervix  was  closed  by  catgut  stitches. 
The  patient  made  a  very  good  recovery,  with  good  union.  In  a  case 
of  eclampsia  the  same  method  of  deep  incision  of  the  cervix  was  suc- 
cessful, the  patient  recovering  with  good  union.  In  this  instance  vaginal 
Caesarean  section  was  declined  in  favor  of  deep  incision. 

In  the  case  of  a  multipara,  five  months  pregnant,  suffering  from  per- 
nicious nausea,  the  patient  suddenly  became  very  ill  with  continuous 
vomiting  and  a  very  feeble  pulse.  The  cervix  was  rigid  and  firmly  con- 
tracted. Vaginal  Cesarean  section  was  performed  by  separating  the 
bladder  from  the  uterus.  The  cervix  was  then  split  beyond  the  internal 
OS  and  the  foetus  and  placenta  readily  removed.  The  uterus  was  then 
irrigated,  the  womb  closed  by  sutures,  the  bladder  brought  down  again 
and  held  in  place  by  a  few  stitches.  The  vagina  was  packed  with  gauze. 
The  patient  made  an  uninterrupted  recovery. 

Kerr  also  reports  a  case  of  eclampsia  in  a  woman  in  a  very  critical 
condition  on  whom  he  perfonned  vaginal  Cesarean  section.  The  child 
was  dead  when  delivered  by  forceps.  There  was  little  bleeding  after 
delivery;  the  uterus  contracted  firmly.  Injury  occurred  to  the  bladder 
in  this  case,  and  the  patient  recovered  with  a  vesicovaginal  fistula. 

Retention  of  the  Fetal  Skeleton  in  Utero  — Polano  (Zentralblatt 
fiir  Gyndkologie,  1904,  No.  14)  reports  the  case  of  a  multipara,  aged 
thirty-six  years,  who  had  had  seven  normal  labors,  the  last  three  years 
before.  Menstruation  had  been  interrupted  for  four  months,  and  there 
had  been  repeated  hemorrhage.  Five  days  before  admission  to  the 
hospital  amniotic  liquid  was  discharged.  In  spite  of  rest  in  bed  and  the 
use  of  opium,  hemori-hage  continued  without  much  pain.  On  the 
eighth  day  after  admission  there  was  a  foul  discharge,  and  the  femur 
of  a  foetus  was  found  in  the  vulva.  The  uterus  was  then  dilated  and 
the  remaining  bones  of  the  skeleton  were  removed. 
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The  Correction  of  Face  Presentation  by  External  Manipulation. — 

OsTRCiL  (Zentralblatt  fiir  Gyndkologie,  1904,  No.  14)  reports  a  number 
of  cases  in  which  he  nas  used  either  the  method  of  Schatz  or  that  of 
Thorn  to  correct  face  presentation  early  in  labor.  He  was  successful 
in  most  of  these  cases.  In  one  of  contracted  pelvis,  the  amniotic  liquid 
having  escaped  twenty  hours  previously,  the  chin  was  behind  in  the 
anteroposterior  diameter  of  the  pelvis.  The  effort  to  correct  face  pre- 
sentation was  unsuccessful,  and  the  patient  was  delivered  by  embry- 
otomy. 


Shock  or  Hemorrhage. — Lomer,  at  a  recent  meeting  of  the  Obstet- 
rical Society  of  Hamburg  (Zentralblatt  filr  Gyndkologie,  1904,  No.  14), 
described  a  case  of  extirpation  of  the  uterus  through  the  vagina  at  six 
months'  pregnancy  for  carcinoma.  Two-and-a-half  hours  after  opera- 
tion the  patient  collapsed,  and  abdominal  section  showed  a  small  bleed- 
ing vessel,  which  was  secured.    The  patient  recovered. 

In  another  case  myomotomy  was  performed  by  a  rapid  and  easy 
operation,  the  patient  suffering  from  collapse  one  hour  afterward.  No 
sign  of  hemorrhage  could  be  found,  and  the  patient  recovered  under  a 
moderate  dose  of  morphia.  A  case  of  ruptured  ectopic  gestation  was 
operated  upon  without  especial  difficulty,  and  the  operation  was  followed 
by  a  very  brief  shock,  from  which  the  patient  soon  rallied. 

He  also  reports  the  case  of  a  patient,  aged  thirty-four  years,  who  was 
taken  in  labor  during  the  night  and  who  gave  birth  to  a  large  child 
fifty-five  minutes  after  she  awoke  from  sleep.  There  was  hemorrhage, 
which  was  controlled  by  gauze  packing  and  ergot.  The  uterus  con- 
tracted firmly  and  the  pulse  was  good,  but  the  patient  manifested  every 
sign  of  fatal  shock.  Two  hours  after  the  packing  was  removed  and 
replaced  and  hemorrhage  was  found  to  be  absent.  She  slowly  recov- 
ered. 

In  discussion,  attention  was  drawn  to  the  fact  that  in  some  of  these 
cases  no  definite  reason  can  be  found  for  the  production  of  the  shock 
which  is  present. 

Depressed  Fracture  of  the  Skull  Caused  by  Labor  and  Its  Treat- 
ment.— An  interesting  case  of  successful  treatment  for  this  dangerous 
complication  is  reported  in  the  British  Medical  Journal,  April  16,  1904, 
by  Ross.  The  patient  was  a  multipara.  Labor  had  been  in  progress 
for  fourteen  hours  without  much  improvement.  The  os  was  fully 
dilated,  the  head  presented  normally  and  was  engaged.  Delivery  was 
effected  by  axis-traction  forceps,  there  being  considerable  resistance  at . 
first,  which  suddenly  yielded.     The  pelvis  was  slightly  contracted. 

There  was  a  deep,  almost  circular  depression,  measuring  about  two 
inches  in  each  direction  across  the  left  frontal  bone.  The  edge  of  the 
bone  at  the  anterior  fontanelle  was  slightly  tilted  up.  An  effort  to 
raise  the  depression  by  placing  the  head  between  the  knees  and  making 
pressure  failed.  Two  days  after  birth  operation  was  done  at  the  Glas- 
gow Maternity  Hospital.  An  incision  one  inch  long  was  made  through 
the  scalp  near  the  anterior  fontanelle,  and  the  bone  was  cut  through. 
An  elevator  was  then  inserted  and  passed  forward  between  the  bone 
and  the  dura  mater.  To  avoid  injury  to  the  dura  mater  the  incision  in 
the  bone  was  made  one-quarter  of  an  inch  away  from  the  suture  to  which 
it  adheres.    The  inner  portion  of  the  bone  was  raised  without  difficulty 
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and  a  sound  and  sensation  were  produced  as  if  a  dent  in  a  celluloid  ball 
were  being  pushed  out.  A  fracture  was  found  and  the  other  fragment 
was  also  raised.  There  was  little  bleeding  and  the  wound  was  closed 
readily  with  two  stitches.  The  scalp  wound  healed  in  four  days,  the 
head  becoming  normal.  The  child  had  shown  no  sjTnptoms  following 
the  injury. 
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Position  of  the  Arms  during  Narcosis.  —  Rothe  (Zentralblatt  fiir 
Gynakologie,  1904,  No.  12)  comments  on  the  comparative  frequency  of 
paralyses  of  the  brachial  plexus  after  operations  in  Trendelenburg's 
posture,  which,  he  believes,  are  due  to  pressure  exerted  on  the  plexus 
at  a  point  between  the  clavicle  and  the  first  rib.  Some  of  these  cases 
resist  treatment  for  months.  In  addition  to  these  he  has  noted  a 
number  of  cases  in  which  minor  disturbances  followed,  such  as  tem- 
porary numbness,  crawling  sensations,  etc. 

He  has  found  that  all  these  unpleasant  phenomena  can  be  avoided 
by  arranging  the  arms  in  a  proper  manner  and  at  the  same  time  noting 
the  amount  of  compression  to  which  the  arteries  are  subjected.  The 
pulse  at  the  wrist  is  a  valuable  guide.  He  tried  the  plan  of  elevating 
only  one  arm,  turning  the  head  to  the  side,  but  found  the  same  tendency 
to  paralysis  of  the  median  nerve  as  before.  Then  he  tried  fastening 
the  arms  at  the  sides,  below  the  table,  with  a  cushion  under  each  arm. 
This  procedure  has  given  the  best  results. 

Prophylaxis  of  Postoperative  Cystitis, — Baisch  {Zentralblatt  fiir 
Gynakologie,  1904,  No.  12)  finds  that  two  factors  are  present  in  the 
etiology  of  this  condition:  Disturbance  of  the  innervation  of  the  bladder 
leading  to  paralysis  of  the  viscus,  and  interference  with  the  nutrition  of 
the  organ,  caused  by  extensive  dissection.  In  addition,  staphylococci 
and  bacteria  coli  present  in  the  urethra  are  apt  to  be  introduced  on  the 
catheter. 

In  consequence  the  writer  employed  irrigation  of  the  bladder  after 
every  catheterization,  with  the  best  results.  Only  1  patient  was  able  to 
urinate  spontaneously  after  31  abdominal  hysterectomies.  Of  the  25 
patients  who  survived,  22  were  catheterized  for  twenty-two  days  with- 
out developing  cystitis. 

The  most  careful  asepsis  is  necessary  in  using  the  catheter,  and  irri- 
gations (with  boric  acid  or  protargol  solution)  should  be  continued  until 
the  patient  is  perfectly  able  to  pass  her  water.  In  the  case  of  minor 
operations  the  ischsemia  is  transient  and  less  marked. 
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[In  our  experience  the  patient  is  less  apt  to  suffer  from  permanent 
vesical  inflammation  than  from  urethritis  and  irritation  at  the  neck 
of  the  bladder,  due  to  the  rough  or  unskilful  use  of  glass  catheters. — 
H.  C.  C] 


Removal  of  Ureteral  Calculus  per  Vaginam. — Gradenwitz  (Zen- 
tralhlatt  fur  Gyndkologie,  1904,  No.  12)  reports  the  following  case:  The 
patient,  aged  forty-three  years,  had  suffered  for  three  years  with  colicky 
pains,  beginning  iYi  the  right  kidney  and  radiating  over  to  the  left. 
She  had  passed  two  phosphatic  calculi.  On  vaginal  examination  a 
small  stone  was  felt  m  the  bladder,  which  was  easily,  removed  per 
urethram  after  moderate  dilatation.  Four  weeks  later  the  patient 
re-entered  the  hospital  on  account  of  a  return  of  the  colicky  pains. 
It  was  now  possible  to  palpate  a  stone,  the  size  of  a  cherry-pit,  impacted 
near  the  left  ureteral  orifice.  Cystoscopic  examination  was  negative, 
and  the  daily  excretion  of  urine  was  about  two  pints.  Three  months 
later  only  half  this  quantity  was  excreted,  and  catheterization  of  the 
left  ureter  showed  that  no  urine  escaped  from  that  kidney,  though 
the  fact  of  hydronephrosis  could  not  be  established. 

Under  narcosis  the  usual  transverse  incision  anterior  to  the  cervix 
was  made,  the  bladder  was  dissected  upward,  and  the  lower  portions  of 
the  broad  ligaments  were  divided  between  ligatures,  although  the 
uterine  arteries  were  not  tied.  The  stone  was  fixed  by  pressure  through 
the  abdominal  wall,  and  after  further  blunt  dissection  the  ureter  was 
drawn  down  into  view,  incised,  the  calculus  (uric  acid)  was  removed, 
and  the  incision  was  closed  with  fine  sutures.  The  patient's  convales- 
cence was  afebrile,  the  daily  amount  of  urine  at  once  became  normal, 
and  four  months  later  there  was  no  evidence  of  further  trouble. 


Histology  of  Parametritis. — Busse  (Monatsschrift  fur  Geb.  u.  Gyn., 
Band  xviii.,  Heft  1)  calls  attention  to  the  fact  that  so-called  pelvic 
exudates  differ  widely  anatomically.  In  some  cases  there  is  a  simple 
oedema  of  the  parametric  tissues,  in  others  fibrinous  inflammation  with- 
out marked  increase  in  the  leukocytes,  such  as  is  noted  in  the  more  acute 
forms.  Suppuration  follows,  with  later  hypertrophy  of  the  connective 
tissue  and  accompanying  degenerative  changes,  especially  fatty. 

The  Action  of  Oophorin. — Mathes  (Monatsschrift  fiir  Geb.  u.  Gyn., 
Band  xviii..  Heft  2)  asserts  that  ovarian  extract  causes  an  excretion  of 
the  phosphates,  which  is  less  marked  in  women  whose  ovaries  have  been 
removed.  In  general,  castration  appears  to  diminish  the  salts  in  the 
body. 


Leukocytosis  in  Diseases  of  the  Pelvic  Organs. — Dutzmann  (Monats- 
schrift fiir  Geb.  u.  Gyn.,  Band  xviii..  Heft  1),  continuing  his  studies  of 
this  subject,  presents  the  results  in  2000  blood-counts,  made  in  223 
patients.  His  conclusions  are  as  follows:  Leukocytosis  is  a  valuable 
guide  to  the  presence  of  pus  in  the  case  of  pelvic  exudates,  and  furnishes 
an  indication  for  incision.  The  iodine  reaction  of  the  white  cells  serves 
to  confirm  the  diagnosis  in  a  doubtful  case  of  supposed  abscess. 

In  diseases  of  the  adnexa  the  leukocyte-count  not  only  assists  the 
diagnosis,  but  guides  the  surgeon  in  his  choice  of  the  abdominal  or 
vaginal  route.     In  cases  of  fibromyoma,  carcinoma  and  ectopic  gesta- 
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tion  leukocytosis  is  often  the  only  indication  of  complicating  purulent 
disease  of  the  adnexa,  or  possible  suppuration  of  an  haematocele.  Tuber- 
cular pus  does  not  cause  an  increase  in  the  number  of  leukocytes,  and 
gonorrhoeal  only  moderate,  a  fact  explained  by  the  greater  resistance 
of  the  peritoneum  to  the  specific  organisms  of  those  diseases.  A  high 
leukoc^-tosis  attends  torsion  of  the  pedicle  of  ovarian  cysts,  though  pus 
may  be  absent;  the  iodine  reaction  is  absent,  however. 

In  septic  infection  the  leukocyte  count  is  especially  valuable  as  regards 
prognosis,  a  persistent  high  leukoc^-tosis  being  favorable,  while  a  decline 
is  to  be  regarded  in  the  contrary  light.  In  puerperal  sepsis  the  proper 
time  for  interference  may  be  judged  accordingly.  In  eclampsia  with 
h\'perleukocytosis  the  attacks  are  less  frequent,  while  a  decline  is  noted 
in  a  less  favorable  case.  The  writer  infers  from  this  that  in  eclampsia 
there  is  a  true  infection  (?) 


Ovarian  Hemorrhage. — Rousseau  (Jour.  med.  de  Bnixelles,  1903, 
No  50)  reports  6  cases,  the  following  being  the  most  interesting: 

Case  I. — Three  days  after  the  beginning  of  menstruation  the  patient 
was  seized  with  a  severe  pain  in  the  right  groin  radiating  down  the  thigh. 
Similar  attacks  followed  at  intervals  of  two  months,  and  a  tumor  the  size 
of  the  first  developed  in  the  cul-de-sac,  which,  on  opening  the  abdomen, 
proved  to  be  a  large  hsematoma  of  the  ovary. 

Case  II. — The  patient  had  a  sudden  attack  of  pain,  with  tenderness 
and  resistance  over  McBurney's  point.  Bilious  vomiting  and  elevation 
of  temperature.  Several  similar  attacks  followed  during  the  next  few 
months,  the  diagnosis  of  recurrent  appendicitis  was  made,  and  on  section 
a  small  hemorrhagic  ovarian  cyst  was  found  with  a  twisted  pedicle,  the 
appendix  being  normal. 

Case  III. — The  patient  had  a  violent  attack  of  abdominal  pain,  with 
vomiting  and  rapid  increase  of  a  pre-existing  ovarian  neoplasm.  On 
section  the  abdomen  was  found  to  be  full  of  blood  which  had  escaped 
from  a  cancerous  cyst.    All  the  patients  made  a  good  recovery. 

Operation  for  Prolapse  of  the  Ovary. — Mauclaire  (Semaine  Gyni- 
coL,  1903,  Xos.  35  and  36)  describes  the  following  operation  for  the 
relief  of  retroversion  associated  with  prolapse  of  the  ovaries  which 
resists  ordinary  treatment:  After  openmg  the  abdomen  a  slit  is  made 
in  the  upper  part  of  either  broad  ligament  midway  between  the  uterus 
and  the  pehac  wall,  the  fimbria  ovarica  divided  in  order  to  free 
the  prolap.sed  ovary,  and  any  adhesions  are  separated.  Any  necessary 
conservative  work  is  done.  The  ovary  is  drawn  through  this  opening, 
which  is  contracted  with  sutures,  so  that  the  gland  cannot  slip  back 
again,  and,  finally,  the  end  of  the  tube  is  sutured  to  the  anterior  surface 
of  the  broad  ligament  near  the  ovary.  Hysteropexy  is  performed  to  keep 
the  uterus  in  an  anterior  position. 

[Barrows,  of  New  York,  describes  a  similar  operation,  which  he  calls 
"shelfing"  the  ovary.  Both  seem  to  be  open  to  the  objection  that  the 
gland  is  not  left  in  its  normal  relations  and  that  its  bloocl  supply  may  be 
consequently  interrupted. — H.  C.  C] 

Cancer  of  the  Ovary  in  a  Child. — Kusnetzki  (Jour.  Akuschi  Shensk. 
bolemej]  Zentralblatt  fur  Gynakologie,  1904,  No.  13)  reports  the  case  of 
a  girl,  aged  fourteen  years,  who  had  never  menstruated.    She  had  an 
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abdominal  tumor  of  a  year's  standing,  accompanied  with  severe  pains. 
It  was  larger  than  the  fist,  nodular,  and  movable.  On  section  it  was 
discovered  to  be  pedunculated  and  was  easily  removed.  The  patient 
was  examined  nearly  two  years  after  operation  and  there  was  no  evi- 
dence of  recurrence. 
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Observations  on  Renal  Retinitis. — Nettleship  (Royal  London 
Ophthalmic  Hospital  Reports,  October,  1903),  based  upon  the  study 
of  quite  a  large  number  of  cases  of  this  disease,  comes  to  the  following 
conclusions  which,  however,  are  confirmatory  of  what  had  been  pre- 
viously known  rather  than  in  themselves  very  novel. 

It  is,  of  course,  in  the  chronic  interstitial  and  chronic  parenchymatous 
forms  of  nephritis  that  albuminuric  retinitis  so  commonly  occurs.  A 
few  cases  are  recorded  in  connection  with  lardaceous  disease  and  with 
nephritis  due  to  inflammation  of  the  bladder,  ureter,  or  pelvis  of  the 
kidney;  but  additional  cases  in  connection  with  any  of  these  maladies 
are  deserving  of  careful  record.  The  same  may  be  said  of  retinitis  due 
to  acute  nephritis  of  previously  healthy  kidneys;  such  cases  are  said 
to  occur  occasionally,  especially  after  scarlet  fever. 

The  chief  exception  to  this  rule  that  the  retinal  changes  depend  upon 
chronic  nephritis  is  seen  in  the  albuminuric  retinitis  of  pregnancy.  The 
renal  condition  here  is  not  a  true  acute  inflammation  but  a  rapid 
degeneration  of  the  epithelium  such  as  is  found  in  some  forms  of  acute 
blood  poisoning.  Kidneys  so  affected  may  rapidly  pass  into  a  state  of 
chronic  nephritis  and  contraction.  It  is  very  important  in  every  case 
of  pregnancy  retinitis  that  the  condition  of  the  kidney  before  pregnancy 
should  be  known  when  possible.  The  prognosis  for  life  in  pregnancy 
retinitis  is  better  than  in  the  ordinary  cases;  thus,  of  22  cases  recorded 
by  Nettleship  only  5  are  known  to  have  died  and  only  one  of  these 
within  two  years.  On  the  other  hand,  of  42  non-pregnancy  cases  only 
9  lived  more  than  two  years,  and  no  less  than  25  died  within  one  year. 
The  pregnancy  retinitis  occurs  only  once  as  a  rule,  and  in  the  majority 
of  cases  after  several  pregnancies.  There  are  certain  cases  of  failure 
of  sight  after  confinement  in  which  the  vision  remains  bad  for  several 
weeks  and  then  returns  more  or  less.  The  condition  of  the  fundus 
during  the  active  period  is  not  known. 

A  large  excess  (if  the  pregnancy  cases  are  omitted)  are  males;  in  the 
writer's  series  of  cases  the  age  ranged  from  thirty  to  sixty  years,  the 
most  prolific  decade  being  from  fifty  to  fifty-nine  years.    In  these  cases, , 
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between  80  and  90  in  number,  the  prognosis  for  life  seemed  better  when 
the  retinitis  came  on  after  fifty-five  years  than  before. 

There  are  two  principal  factors  in  the  production  of  renal  retinitis, 
a  morbid  state  of  the  blood  and  disease  of  the  retinal  arteries;  in  most 
cases  both  conditions  are  present.  The  ophthalmoscopic  observer  may 
fairly  suspect  an  early  stage  of  granular  kidney  whenever  he  finds 
decided  hyaline  thickening  of  the  retinal  arteries,  especially  in  young 
subjects.  This  hyaline  fibroid  thickening  of  the  retinal  arteries  is 
now  well  known  to  be  indicated  by  intensification  of  the  bright  streak 
and  compression  of  the  veins  w^here  they  are  crossed  by  arteries.  This 
condition  is  not  always  symmetrical  in  the  two  eyes  nor  evenly  distrib- 
uted in  the  same  eye.  After  middle  age  hyahne  thickening  is  less  useful 
as  a  diagnostic  sign  of  granular  kidney.  We  must  still  take  it,  however, 
as  a  sign  of  danger  of  cerebral  hemorrhage. 

The  general  opinion  is  that  the  particular  characters  of  the  retinitis 
do  not  afford  any  guide  to  the  kind  of  chronic  kidney  disease  present. 
The  more  violent  cases  are  chiefly  toxic  and  the  milder  more  chronic 
ones  chiefly  vascular  in  origin. 

Nettleship  thinks  it  certain  that  there  is  only  one  sort  of  renal  retinitis 
and  the  many  varieties  of  change  seen  during  life  indicates  only  different 
stages  and  degrees  of  (a)  general  oedema;  (o)  exudation  into  the  nerve- 
fibre  layer;  (c)  spots  or  patches  of  opacity  in  the  deeper  layers  due  to 
degeneration  of  fibrinous  or  albuminous  effusion  in  tne  inner  granule 
layers  and  perhaps  to  changes  in  Muller's  fibres. 

The  optic  neuritis  and  retinal  hemorrhages  so  often  present  in  varjang 
degrees  are  not  characteristic,  though  they  increase  the  difficulty  in 
interpreting  the  morbid  appearances. 

Other  constitutional  or  local  conditions  produce  retinitis  resembling 
and  sometimes  indistinguishable  from  that  caused  by  disease  of  the 
kidneys,  of  which  the  retinitis  associated  with  glycosuria  is  particularly 
to  be  dwelt  upon.  In  some  of  these  cases  the  urine  also  contains 
albumin,  and  here  the  disease  may  be  the  ordinary  albuminuric  retinitis, 
but  this  is  not  true  of  others.  The  life  prospects  in  the  retinitis  of 
diabetes  seems  better  than  in  ordinary  renal  retinitis. 

The  typical  retinitis  of  renal  disease  is  nearly  always  symmetrical 
though  not  always  equally  so,  and  rarely  the  affection  is  confined  to 
one  eye.  It  is  doubtful  whether  relapses  occur,  but  we  have  proof  that 
retinal  hemorrhages  are  repeated  in  eyes  that  have  passed  through 
albuminuric  retinitis. 

Albuminuric  choroiditis  is  mentioned  by  many  writers.  Iritis  in 
renal  disease  has  been  seen  in  two  cases  by  Knies. 

Influence  of  Resection  of  the  Cervical  Sympathetic  in  Optic  Nerve 
Atrophy,  Hydrophthalmos,  and  Exophthalmic  Goitre. — Ball  (Jour- 
nal of  'tfie  American  Medical  Association,  January  30,  1904),  from 
personal  experience  and  a  review  of  reported  cases  by  others,  comes  to 
the  following  conclusions:  1.  Excision  of  the  superior  cervical  ganglion 
of  the  sympathetic  nerve  is  worthy  of  a  trial  in  those  cases  or  simple 
atrophy  of  the  optic  nerve  which  resist  measures  less  heroic.  2.  It  is 
yet  impossible  to  say  whether  the  bilateral  operation  is  advisable  in 
unilateral  optic  nerve  atrophy.  3.  The  value  of  sympathectomy  in 
congenital  hydrophthalmos  has  not  been  demonstrated.  4.  In  exoph- 
thalmic goitre  complete  excision  of  the  cervical  sympathetic  is  followed 
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by  a  larger  percentage  of  cures  than  is  any  other  procedure.  Thus  far 
no  deaths  have  been  recorded.  The  number  of  operations,  however,  is 
small,  and  final  conclusions  can  be  announced  only  after  a  large  number 
of  cases  shall  have  been  treated  by  this  method. 


A  Hitherto  Undescribed  Membrane  of  the  Eye  and  its  Significance. 
— Verhoeff,  Boston  ( The  Royal  London  Ophthalmic  Hospital  Reports, 
October,  1903),  after  a  careful  study  of  many  sections  arrives  at  the 
following  conclusions:  In  the  pigment  layer  of  the  retina  there  is  a 
fenestrated  membrane  identical  in  structure  and  staining  reactions  with 
the  membrana  limitans  externa. 

The  rods  and  cones  are  not  nervous  elements,  but  modified  ependymal 
cells,  and  are  analogous  to  sensory  epithelium. 

The  limiting  membrane  of  the  rosettes  of  the  glioma  retinae  is  a 
fenestrated  membrane  similar  in  every  way  to  the  membrana  limitans 
externa,  and  the  rosettes  correspond  to  the  neuroepithelium  of  the 
normal  retina. 

The  structure  of  the  limiting  membrane  of  rosettes  explains  why  they 
assume  their  spherical  and  spiral-like  forms. 

"Neuroepithelioma  retinae"  is  no  more  suitable  than  "glioma  retinae" 
for  the  class  of  tumors  to  which  these  terms  have  been  applied. 


Enucleation  and  its  Substitutes. — Grimsdale  (Medical  Times  and 
Hospital  Gazette,  December  19,  1903)  advocates  a  modified  form  of 
Mules'  operation.  The  modification  consists  in  leaving  the  cornea  in 
place  and  making  a  large  curved  incision  above  it  in  the  sclera.  The 
cosmetic  result  is  excellent.  There  is  no  sinking  of  the  artificial  eye. 
The  movements  of  the  latter  are  very  good,  as  much  as  one-half  inch 
laterally  and  vertically  almost  the  normal.  The  objections  to  enucleation 
are  not  only  cosmetic,  but  the  irritation  caused  by  the  prothesis  is  to  be 
considered  also  because  of  the  large  space  between  it  and  the  concave 
stump,  in  which  secretion  accumulates,  and  decomposition  gives  rise  to 
chronic  conjunctivitis,  and  finally  changes  in  the  subconjunctival  tissue, 
so  that  bands  are  formed  which  render  the  retention  of  an  artificial 
eye  difficult  and  sometimes  impossible.  Attempts  at  improving  such 
a  stump  are  not  likely  to  be  successful. 

The  injection  of  paraffin  into  the  space  of  Tenon  is  certainly  not 
devoid  of  its  own  special  risks;  it  has  been  followed  in  some  instances 
by  thrombosis  of  the  neighboring  veins  and  may  thus  cause  blindness 
in  the  other  eye. 

The  attempt  has  been  made  to  transplant  a  rabbit's  eye  w^hole  into  the 
empty  orbit,  but  it  has  not  been  successful.  Even  where  the  transferred 
tissues  have  lived,  they  have  softened  and  left  a  very  imperfect  stump. 

As  regards  the  comparative  safety  from  sympathetic  ophthalmia, 
the  advantage  seems  to  be  with  enucleation;  although,  as  is  well  know'n, 
many  cases  have  followed  even  enucleation.  Still,  these,  like  those 
which  have  followed  Mules'  operation,  have  been  of  a  mild  type.  There 
is  no  case  in  which  sympathetic  ophthalmia  has  followed  a  Mules' 
operation  for  any  other  condition  but  injury — i.  e.,  not  when  the  opera- 
tion has  been  performed  for  staphyloma  or  similar  condition. 

When  enucleation  is  decided  upon  it  would,  perhaps,  be  best  to  use 
Frost's  method  of  inserting  a  large  glass  sphere  in  the  hollow  of  Tenon's 
capsule  after  enucleation  and  stitching  it  in. 
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DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 

X 

DKDEK  THE  CHARGE  OF 

J.  SOLIS-COHEN,  M.D., 

OF  PHII.AI>KtPHIA. 


Topographical  Anatomy  of  the  Crypts  of  Hypertrophied  Tonsils. — 
Under  this  title  Dr.  A.  Courtade  presents  an  elaborate  and  illus- 
trated paper  {Archives  internationales  de  laryngologie,  d'otologie  et  de 
rhinologie,  Mars-Avril,  1903)  showing  that  the  crj-pts,  which  are 
more  numerous  than  they  are  supf)osed  to  be,  exist  ujK)n  the  top  and  the 
bottom  of  the  tonsil  as  well  as  in  the  sides  and  front,  and  that  they  all 
converge  toward  the  interior  instead  of  having  an  indefinite  ot  irregu- 
lar course.  He  was  led  to  this  study  by  finding  caseous  masses  expressed 
from  the  tonsil  beneath  the  anterior  pillar,  and  so  minute  that  they 
could  not  be  penetrated  by  an  ordinar}-  probe. 

Foreign  Body  in  the  (Esophagus  Removed  by  Gastrotomy. — At  a 
meeting  of  the  Clinical  Society  of  London  (British  Medical  Journal, 
October  31,  1903)  Dr.  Patterson  exhibited  an  inhaler  removed  by 
gastrotomy  from  the  oesophagus  of  a  male  phthisical  patient.  It  meas- 
ured four  and  one-half  inches  in  length  and  almost  three-quarters  of  an 
inch  in  diameter.  Inside  the  metal  case  was  a  glass  inhaler  containing 
a  drachm  of  creosote.  A  skiagraph  showed  the  case  h'ing  to  the  left  of 
the  spinal  column  and  almost  parallel  to  it.  It  produced  no  symp- 
toms whatever,  as  after  swallowing  it  the  patient  nad  not  taken  food. 
When  the  stomach  was  opened,  one  inch  of  the  case  was  projecting 
from  the  oesophagus  into  the  stomach,  whence  it  was  removed.  The 
patient  made  an  uninterrupted  recover}'. 

Removal  of  Nasal  Polypi. — Dr.  Albert  Ruault  describes  and 
depicts  {Annales  des  maladies  de  Voreille,  du  larynx,  etc.,  February, 
1904)  his  improved  intranasal  polypotome,  in  which,  by  pressure  of 
tlie  thumb,  the  guard  is  pushed  down  over  the  wire  loop.  This  instru- 
ment would  appear  to  be  much  steadier  than  other  forms  of  poh'potome. 

Vascular  Rhinopharyngeal  Fibroma. — At  a  meeting  of  the  Clinical 
Society  of  I^ondon  (British  Medical  Journal;  October  31,  1903)  Dr. 
Herbert  Tilley  showed  a  lad,  aged  sixteen  years,  from  whose 
rhinophar^nx  he  had  removed  a  fibro-angioma  by  various  operations. 
When  first  seen,  two  years  before,  the  patient  had  complete  nasal  obstruc- 
tion, with  blood-stained  discharge  from  the  left  nostril  of  five  months' 
duration.  A  large,  sloughy,  ea.sily  bleeding  mass  ctimpletely  filled  the 
left  nasal  fossa.  In  November,  1901,  but  half  the  growth  could  be 
removed  by  Ollier's  method.  In  December,  after  a  preliminary  laryn- 
gotomy,  division  of  the  .soft  palate  and  removal  of  the  left  side  of  the 
hard  palate,  all  visible  growth  was  removed,  also  in  March,   1902, 
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after  recurrence.  In  July,  1902,  there  was  again  extensive  recurrence, 
and  after  preliminary  laryngotomy  the  soft  parts  of  the  nose  and  face 
were  turned  upward;  a  large  opening  was  made  in  the  left  canine 
fossa,  and  the  lower  half  of  the  ascending  process  of  the  left  superior 
maxilla  was  removed.  The  growth  was  seen  tp  arise  from  the  external 
surface  of  the  antrum  and  ethmoidal  region,  and  was  completely 
removed.  There  had  been  no' further  recurrence.  The  boy  had  grown 
four  inches,  and  early  in  the  year  the  soft  palate  had  been  sutured. 

Mucocele  of  the  Ethmoid.— Guizez  reports  (Annales  des  maladies 
de  I'oreille,  du  larynx,  etc.,  February,  1904)  an  interesting  case  of 
ethmoidal  mucocele  of  very  large  dimensions — say  3  cm.  in  every 
direction.  It  did  not  communicate  with  the  nasal  passage,  and  prob- 
ably developed  from  one  of  the  anterior  cells  of  the  prefrontal  group. 
It  was  exposed  by  external  excision  and  resection  of  the  greatest  part  of 
the  anterior  wall,  and  found  filled  with  a  viscous,  yellowish-brown 
liquid,  rich  in  cholesterin.  After  curetting  and  careful  scraping  of  the 
entire  internal  face  of  the  osseous  walls  a  solution  of  chloride  of  zinc 
one  pai't  to  ten  was  applied  and  a  drain  left  at  the  inferior  angle  of  the 
wound.  Recovery  was  prompt,  without  deformity,  and  with  very 
little  cicatrix. 


Maxillary  Sinusitis  Due  to  a  Dental  Ectopia. — Guizez  reports 
{xinnales  des  maladies  de  I'oreille,  du  larynx,  etc.,  February,  1904)  a 
case  in  which  the  suppuration  of  the  maxillary  sinus  was  found  to  be 
due  to  a  large  molar  tooth  in  its  interior,  the  roots  being  implanted 
partly  in  the  alveolus  and  partly  in  the  floor  of  the  sinus  itself.  This 
tooth  was  carious  at  the  union  of  the  neck  and  roots.  For  its  liberation 
it  was  necessary  to  resect  a  portion  of  the  alveolar  process  and  the 
palatine  vault.  A  slight  buccal  fistula  presented  for  several  weeks, 
but  the  purulent  discharge  and  the  subjective  odor  completely  disap- 
peared. 

Chronic  Suppuration  of  the  Maxillary  Sinus. — Dr.  Claque,  of 
Bordeaux,  describes  (Annales  des  maladies  de  I'oreille,  du  larynx,  etc., 
March,  1904)  his  new  operation  for  gaining  access  to  the  sinus  through 
the  nasal  passage  in  order  to  secure  a  thorough  drainage,  which  he 
considers  the  chief  feature  of  surgical  treatment,  more  important  even 
than  careful  curettage  of  the  cavity.  The  operation  is  performed 
without  general  anaesthesia  and  consists  of  three  stages,  the  last  two  of 
which  may  follow  after  the  first  immediately,  or  be  postponed  for  a  day 
or  two,  according  to  requirements. 

1.  The  anterior  two-thirds  of  the  lower  turbinated  bone  is  removed 
close  to  the  nasal  wall  with  scissors,  and  the  section  is  completed  with 
the  cold  snare. 

2.  With  a  hand  trephine,  which  is  preferred  to  the  motor,  two  per- 
forations are  made  in  the  wall  of  the  sinus  about  2  cm.  from  the  anterior 
extremity  of  the  turbinate  which  had  been  removed;  the  intervening 
bridge  is  removed  with  the  punch.  The  orifice  thus  made  is  then 
enlarged  until  it  is  nearly  the  size  of  the  pulp  end  of  the  thumb. 

3.'  The  sinus  is  copiously  washed  out  and  then  explored.  If  any 
diseased  tissue  exist  sufficient  to  have  kept  up  the  suppuration,  it  is 
scraped  with  a  curette  with  a  flexible  handle.    A  minute  curettage  is  not 
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the  aim  of  the  operation.  The  sinus  is  then  sponged  out  with  chloride 
of  zinc  and  tamponed  for  forty-eight  hours  with  iodoform  gauze. 

Subsequent  treatment  consists  in  daily  washing  and  the  insufflation 
of  non-irritant  powders  upon  the  whole  interior  surfaces. 

The  details  of  twelve  cases  are  given,  nine  of  which  were  cured.  One 
remained  content  with  this  condition,  and  the  tw'o  others  were  per- 
manently relieved  by  opening  the  sinus  at  the  canine  fossa  and  tnen 
thoroughly  curetting  the  interior.  The  place  for  drainage  left  by  the 
first  operation  greatly  favored  this  result. 

Necrosis  of  Sphenoidal  Sinus  and  Ethmoidal  Cells. — A  fatal  case  of 
necrosis  of  the  sphenoidal  and  posterior  ethmoidal  cells,  phlebitis  of 
the  cavernous  sinus,  pyaemia,  is  reported  (Jmirnal  of  Laryngology, 
Rhinology,  and  Otology,  April,  1904)  by  Dr.  A.  L.  Whitehead. 
The  patient  was  a  well-nourished  woman,  aged  forty-seven  years,  who 
had  enjoyed  good  health  up  to  the  time  of  the  fatal  illness,  except  for  a 
purulent  discharge  from  the  left  side  of  the  nose,  said  to  have  followed 
an  attack  of  facial  erysipelas  two  years  previously.  For  five  weeks 
there  had  been  frequent  and  very  severe  headaches  and  attacks  of 
vertigo;  for  three  days  occasional  attacks  of  vomiting,  slight  rigors, 
fever,  and  a  general  sense  of  malaise;  for  one  day  an  uncomfortable 
sensation  of  tension  in  the  left  eye,  with  diplopia.  There  was  some 
proptosis  in  this  eye,  and  movements  of  the  globe  were  restricted  in  all 
directions.  In  the  nose,  thick,  creamy  pus  was  seen  descending  between 
the  septum  and  the  middle  turbinate  of  the  left  side. 

Under  ether  the  left  middle  turbinate  was  removed.  The  anterior 
wall  of  the  sphenoidal  sinus  was  found  soft  and  carious,  and  the  cavity 
full  of  pulpy  material,  pus,  granulation  tissue,  and  blood,  the  immediate 
posterior  ethmoidal  cells  bemg  similarly  affected.  The  anterior  wall  of 
the  sphenoidal  sinus  and  the  inner  walls  of  the  ethmoidal  cells  were 
removed,  and  the  cavities  were  cautiously  but  thoroughly  curetted, 
and  then  lightly  packed  with  iodoform  gauze  to  check  hemorrhage. 

Staphylococcus  aureus  was  found  in  pure  culture  in  the  material 
removed. 

The  patient  went  from  bad  to  worse  and  died  of  the  pyaemia  on  the 
third  day. 

The  condition  was  clearly  one  of  chronic  suppuration  in  the  sphe- 
noidal sinus  and  in  the  posterior  ethmoidal  cells,  with  an  acute  staphylo- 
coccic infection  three  or  four  days  before  she  was  operated  upon. 

Syphiloma  of  the  Larynx. — Dr.  Marcel  Lermoyez  reports  (Annates 
des  maladies  de  Voreille,  du  larynx,  etc.,  February,  1904)  a  case  of 
subglottic  concentric  syphiloma  of  the  larynx  just  beneath  the  vocal 
bands  in  which  tracheotomy  seemed  urgent.  It  resolved  completely 
under*  semi-weekly  injections  of  eight  to  twelve  drops  of  gray  oil  and 
daily  doses  of  more  than  six  grams  of  potassium  iodide. 

Intralaryngeal  Extirpation  of  Epithelioma. — Prof.  Arsian,  of  the 
University  of  Padua,  reports  {Annales  des  maladies  de  roreiUe,  du 
larynx,  etc.,  February,  1904)  two  cases  in  which  recovery  had  remained 
permanent  for  four  and  five  years  respectively.  He  likewise  detail^ 
two  more  recent  ca.ses  in  which  similar  results  have  been  maintained 
twenty  months  and  nearly  four  years  after  operation.    It  will  be  under- 
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stood,  as  a  matter  of  course,  that  these  cases  must  have  presented 
especially  favorable  conditions  for  such  success.  It  likewise  shows 
that  a  radical  operation  from  the  exterior  is  not  necessary  in  every 
instance  of  malignant  neoplasm  of  the  interior  of  the  larynx. 

Paralysis  of  the  Vocal  Cords. — Dr.  L.  Revol  reports'  (Annates  des 
maladies  de  I'oreiile,  du  larynx,  etc.,  February,  1904)  a  case  of  bilateral 
recurrent  paralysis  of  the  larynx  due  to  dilatation  of  the  aorta  as  veri- 
fied by  radioscopic  examination. 
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Notes  on  Disinfectants. — Green  Soap.  An  elaborate  series  of  experi- 
ments with  various  mixtures  of  carbolic  acid  and  the  official  green  soap 
of  the  German  Pharmacopoeia,  free  from  free  alkali  and  containing 
44.02  per  cent,  of  water,  has  been  made  by  Dr.  O.  Heller  (Archiv  Jilr 
Hygiene,  Bd.  xlvii.  p.  213),  who  employed  cultures  of  bacillus  typhosus 
as  test  objects.  His  conclusions  are  as  follows:  Green  soap  possesses 
but  slight  disinfectant  power,  but  it  increases  that  of  pure  carbolic  acid, 
and  most  markedly  when  the  two  substances  are  present  in  equal 
amounts.  While  typhoid  bacilli  are  destroyed  in  twenty  minutes  by  a 
5  per  cent,  solution  of  carbolic  acid,  the  same  result  is  obtained  by  the 
employment  of  a  4  per  cent,  solution  of  equal  parts  of  the  two  agents; 
that  is,  with  less  than  half  the  required  amount  of  carbolic  acid  alone. 
By  analogy,  one  may  conclude  that  the  employment  of  soap  in  the 
preparation  of  disinfectants  containing  cresols  insoluble  in  water  not 
only  brings  about  their  solution  to  the  required  extent,  but  increases 
their  bactericidal  properties.  This  increase  m  power  must  be  attributed 
either  to  the  feebly  disinfectant  power  of  the  soap  or  to  the  formation  of 
a  new  complex  compound  of  greater  power,  or  the  solution  of  the 
phenol  (or  cresol)  experiences  an  increase  in  its  rate  of  dissociation 
through  the  presence  of  the  soap,  and  with  it  an  increase  in  efficiency. 
But  soap  increases  the  bactericidal  power  of  phenol  to  an  extent  out  of 
all  proportion  to  its  own  power  in  the  same  direction,  and  the  mere  fact 
of  increasing  solubility  can  have  little  or  no  influence. 

Creolin.  The  term  "creolin,"  says  Dr.  Samuel  Rideal  (Public 
Health,  December,  1903,  p.  156),  seems  to  have  been  invented  many 
years  ago  as  a  fancy  name  for  an  emulsion  of  cresols  and  neutral  tar 
oils  in  a  soap  solution,  and  disinfectants  under  this  name  have  been 
sold  in  different  parts  of  the  world  and  manufactured  by  several  firms, 
who"  have  from  time  to  time  modified  the  nature  and  the  proportions  of 
the  various  constituents  without  warning  to  the  public.  Samples  of 
creolin,  purchased  in  Brussels,  Hamburg,  and  London,  have  been  tested 
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by  him  and  found  to  have  a  disinfectant  value  varying  from  one  and 
five-tenths  to  sixteen  times  that  of  pure  carbolic  acid.  Chemical  exam- 
ination showed  very  wide  differences  in  composition,  which,  however, 
furnishes  no  information  as  to  their  probable  bactericidal  value.  Some 
specimens  contain  appreciable  amounts  of  pyridine  bases,  which  impart 
a  very  strong  and  characteristic  odor,  without  contributing  to  the 
germicidal  properties.  He  is  of  the  opinion  that  if  the  name  is  to 
remain  in  the  literature  of  the  subject,  a  statement  of  the  germicidal 
value  in  terms  of  some  standard  should  be  insisted  upon  in  all  cases. 

Lysofarm.  Experiments  with  lysoform,  a  soft  soap  containing  about 
8  per  cent,  of  formaldehyde  and  a  small  amount  of  volatile  oil,  con- 
ducted by  Galli-Valerio  (Therapeuti^ch^s  Monatshep,  1903,  Bd.  xvii. 
p.  452),  bear  out  the  findings  of  Symanski,  Seydewitz,  and  others  that 
it  is  slower  in  action  than  many  other  better-known  agents.  He  found 
that  a  5  per  cent,  solution  required  four  hours'  contact  to  destroy 
staphylococcus  aureus,  and  that  a  3  per  cent,  solution  was  ineffective 
against  bacillus  coli  communis  in  less  than  forty-five  minutes.  Symanski 
(Zeitschrifl  filr  Hygiene  xind  Infectionskrankheiten,  Bd.  xxx\ni.  p.  393) 
killed  staphylococci  in  pus  with  a  2  per  cent,  solution  in  five  hours,  and 
Seydewitz  {Centralblatt  fiir  Bakteriologie  und  Parasitenkunde,  I.  Ahth. 
Originale,  1904,  Bd.  xxxii.  p.  222)  steriUzed  brushes  infected  with 
staphylococcus  aureus  and  bacillus  coli  communis  with  a  5  per  cent, 
solution  in  six  hours,  but  cultures  of  these  organisms  by  themselves  were 
destroyed  much  more  quickly.  According  to  Symanski,  lysoform  is  not 
irritant  to  the  skin  and  mucous  membranes,  but  Galli-Valerio  asserts 
that  solutions  stronger  than  3  per  cent,  cause  too  much  irritation  for 
local  application  in  abdominal  surgery. 

Mercuric  Cyanide.  A  series  of  tests  of  the  bactericidal  properties  of 
mercuric  cyanide,  which  is  advocated  in  some  quarters  as  an  agent 
superior  in  some  respects  to  corrosive  sublimate,  led  Harrington 
(Boston  Med.  and  Surg.  Journal,  January  14,  1904)  to  conclude  that 
this  agent  can  hardly  be  classed  among  efficient  germicides  for  surgical 
purposes.  A  1  :  lOOO  solution  was  found  to  require  more  than  tnree 
nours'  contact  to  destroy  staphylococcus  aureus,  and  one  of  1  :  500 
exerted  no  bactericidal  influence  whatever  against  the  same  organisms 
at  the  end  of  a  half-hour,  beyond  which  time  the  experiments  were  not 
continued.  - 

Hypochlororus  Acid.  Recent  investigation  having  shown  that,  in 
solutions  of  chlorine  containing  about  0.05  per  cent,  of  the  gas,  more 
than  90  per  cent,  of  the  chlorine  exists  in  the  form  of  hypochlorous  and 
hydrochloric  acids,  and  it  appearing  not  improbable  that  chlorine  exerts 
its  disinfectant  action  as  hypochlorous  acid,  Drs.  F.  W.  Andrewes  and 
K.  J.  P.  Orton  (Centralblatt  fiir  Bakteriologie  und  Parasitenkunde,  I. 
Ahth.  Originale,  1904,  Bd.  xxxv.  p.  645)  undertook  a  research  to  deter- 
mine the  germicidal  action  of  the  acid  in  a  pure  state.  Accordingly, 
pure  preparations  of  the  acid  were  made  and  tested,  and  although  the 
results  obtained  were  at  times  conflicting,  owing  to  the  instability  of  the 
preparations  when  exposed  to  light  and  in  the  presence  of  traces  of 
organic  matter,  the  germicidal  activity  of  the  acid  appeared  to  be  of  the 
most  intense  character.  In  filtered  suspension  in  pure  water,  anthrax 
spores  were  killed  by  a  1  :  10,000  strength  of  hypochlorous  acid  in  the 
total  mixture  in  thirty  seconds.  Waterv  suspensions  of  the  spores,  dried 
on  thick  silk   threads,  were  destroyecf  by  a  7  :  1000  solution  in   five 
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minutes,  but  spores  of  bacillus  subtilis  required  twenty  minutes.  Staphy- 
lococcus aureus  in  suspension  in  pure  ciistilled  water  was  sterilized  by 
a  1  :  100,000  solution  m  one  minute,  but  not  in  fifteen  seconds.  A 
1  :  250,000  solution  just  failed  to  kill  a  watery  suspension  of  staphy- 
lococcus aureus  in  five  minutes,  but  it  killed  a  similar  suspension  of 
bacillus  coli  communis  in  between  thirty  and  sixty  seconds.  In  the 
presence  of  organic  matter,  and  especially  of  proteids,  it  was  anticipated 
that  so  unstable  an  acid  would  rapidly  be  decomposed  and  rendered 
inert;  that  it  would  prove  almost  devoid  of  inhibiting  power  in  such  a 
medium  as  bouillon;  and  that,  up  to  a  certain  point,  it  w^ould  be  rendered 
inert  by  the  organic  matter  present,  and,  beyond  it,  it  would  kill  quickly, 
with  no  extensive  intermediate  stage,  such  as  is  seen  with  phenol  or 
corrosive  sublimate,  in  which  growth  is  restrained  without  actual  death 
of  the  bacteria.  Such  was  found  to  be  the  case,  for  while  staphylococci 
in  distilled  water  were  killed  immediately  by  1  :  100,000,  their  growth 
in  veal  bouillon  was  restrained  only  by  1  :  5000,  but  they  were  destroyed 
within  thirty  minutes  by  1  :  3000.  Having  satisfied  themselves  as  to 
the  intense  germicidal  activity  of  the  pure  acid  and  to  the  extent  to  which 
its  power  is  impaired  by  the  presence  of  organic  matter,  they  investigated 
the  principal  methods  by  which  it  is  or  may  be  actually  employed  in 
practical  disinfection,  as  in  the  form  of  chlorine  water,  bleaching-powder 
solutions,  and  mixtures  of  hydrochloric  acid  with  oxidizing  agents. 
They  found  that  chlorine  water  is  even  more  potent  than  is  indicated 
by  the  figures  of  Kronig  and  Paul,  for  a  watery  suspension  of  anthrax 
spores,  dried  on  quartz  pebbles,  was  killed  usually  in  between  thirty 
and  sixty  seconds  by  a  0.015  per  cent,  solution,  and  in  filtered  suspension 
in  distilled  water  by  a  0.010  per  cent,  solution  in  ten  seconds.  The 
addition  of  hydrochloric  acid  to  the  extent  of  0.4  per  cent,  by  weight  of 
the  gas  was  found  not  to  increase  the  germicidal  power  of  the  chlorine, 
but  rather  to  weaken  it.  On  the  other  hand,  the  germicidal  power  of 
bleaching-powder  solution  is  increased  by  the  addition  of  a  weak  acid 
(acetic  and  carbonic  are  the  best)  to  liberate  free  hypochlorous  acid 
(a  strong  acid  liberates  free  chlorine).  A  saturated  solution  of  bleach- 
ing-powder, containing  5  per  cent,  of  calcium  hypochlorite  and  so 
strong  as  to  disintegrate  a  marine  sponge  in  a  minute,  took  between 
seven  and  ten  minutes  to  destroy  dried  anthrax  spores;  but  the  same 
solution,  diluted  w^ith  twice  its  volume  of  1.25  per  cent,  acetic  acid, 
destroyed  them  in  less  than  a  minute.  Hence,  in  employing  bleaching- 
powder  as  a  germicide,  the  addition  of  vinegar,  or  even  free  exposure  to 
the  carbon  dioxide  of  the  air,  will  be  found  of  much  value.  Kronig  and 
Paul's  combination  of  potassium  permanganate  and  hydrochloric  acid 
was  found  to  be  slow  (nearly  four  hours)  in  destroying  anthrax  spores 
dried  on  silk  threads.  As  a  substitute  they  tried  a  mixture  of  1.1  c.c. 
hydrochloric  acid,  3.7  grams  ammonium  persulphate  [(NHJ.^S^Og] 
and  95  c.c.  water,  in  which,  even  after  many  weeks'  keeping,  the 
amount  of  chlorine  and  hypochlorous  acid  present  amounts  only  to 
0.008  per  cent.  At  first  the  mixture  is  absolutely  odorless,  but  in  half 
an  hour  it  has  an  extremely  faint  chlorous  odor,  which  increases  hour 
by  hour  until  after  three  to  four  days  it  is  very  strong,  indeed,  and  is 
that  of  hypochlorous  acid  rather  than  that  of  free  chlorine.  Its  disin- 
fectant value  is  at  first  very  slight,  but  when  six  days  old  it  will  destroy 
anthrax  spores  in  less  than  a  minute.  The  mixture  has  the  great  advan- 
tage that  it  is  colorless,  transparent,  and  wholly  devoid  of  staining 
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power.  Although  both  mixtures  act  at  a  great  disadvantage  in  the 
presence  of  organic  matter,  the  persulphate  mixture  is  considerably 
the  more  effective  in  the  presence  of  moderate  amounts  of  albuminous 
material.  The  chief  use  appears  to  lie  in  the  disinfection  of  the  skin, 
in  which  role  it  proved  experimentally  to  be  quite  successful.  Thus, 
hands  well  scrubbed  with  soap  and  hot  water  and  soaked  in  the  solution 
for  five  minutes  were  found  to  give  no  growths  from  scrapings  from 
beneath  the  nails  and  about  their  roots;  but  it  blackens  and  spoils 
metallic  instruments,  with  which  it  should  not  be  brought  in  contact. 
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Ascending  Renal  Infection ;  with  Special  Reference  to  the  Reflux  of 
Urine  from  the  Bladder  into  the  Ureters  as  an  Etiological  Factor  in 
its  Causation  and  Maintenance. — Combining  experimental  investiga- 
tions with  careful  clinical  observations,  Sampson  {Johns  Hopkins 
Hosp.  Bull.,  1903,  vol.  xiv.  p.  334)  has  brought  out  many  interesting 
facts  concerning  the  anatomy  and  physiology  of  the  ureters  and  urinary 
bladder,  and  has  done  much  to  explain  the  origin  of  ascending  renal 
infections.  He  finds  that  the  vesical  portion  of  the  ureter  changes  under 
various  degrees  of  dilatation  and  of  mtravesical  tension  of  the  bladder, 
and  in  each  of  these  conditions  there  is  special  provision  for  guarding 
the  lumen  of  the  ureter  and  thus  preventing  a  reflux  of  urine  from  the 
bladder  into  the  ureter.  Under  all  conditions  of  the  bladder  the  direc- 
tion of  the  current  of  urine  from  the  kidney  to  the  bladder  is  a  constant 
factor  in  the  prevention  of  ascending  infection.  In  addition,  if  the 
bladder  is  distended  the  ureteral  orifice  is  protected  by  the  oblique 
course  of  the  ureter,  the  long  ureteral  valve,  the  lateral  walls  of  the 
labia  of  the  ureteral  orifice,  and  the  mucosa  of  the  ureter.  But  if  the 
bladder  is  contracted  the  course  of  the  ureter  is  not  so  oblique,  the 
ureteral  valve  is  shorter,  and  these  factors  play  a  less  important  part. 
On  the  other  hand,  additional  protection  is  afforded  by  a  puckering 
of  the  ureteral  orifice,  for  the  ureteral  labia  come  together,  and  the 
ureteral  mucosa  is  thrown  into  folds.  The  anatomical  structure  and 
phvsiological  action  of  the  ureters,  as  well  as  clinical  experience,  would 
indicate  that  the  function  of  the  ureters  is  not  only  to  carry  urine  away 
from  the  kidneys  to  the  bladder,  but  also  to  prevent  fluid  from  passing 
into  the  ureters  from  the  bladder,  and  under  normal  conditions  it  is 
impossible  for  the  latter  to  take  place.    It  was  practically  impossible, 
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when  ejcperimenting  with  dogs,  to  cause  a  reflux  of  urine  from  the 
bladder  into  the  ureter  with  either  an  intact  or  injured  ureteral  orifice, 
or  even  with  implanted  ureters.  Cases  have  been  reported  which 
contradict  these  observations,  but  the  fact  that  an  occasional  case  has 
been  reported  in  which  apparently  a  reflux  has  occurred,  especially 
when  nothing  is  known  of  the  condition  of  the  ureteral  orifice  in  these 
instances,  cannot  be  regarded  as  sufficient  evidence  for  supposing  that  it 
may  occur  in  all  cases.  In  the  production  of  pyonephrosis  it  is  possible 
that  organisms  may  be  conveyed  from  the  bladder  to  the  kidney  through 
the  general  circulation,  the  venous  and  arterial  communication  known 
as  the  vesico-utero-ovario-renal  anastomoses,  the  bloodvessels  of  the 
ureter,  the  lymphatics,  or  the  lumen  of  the  ureter. 

As  regards  blood  infections,  injections  of  culture  of  staphylococcus 
pyogenes  aureus  into  the  veins  of  animals  demonstrated  that  for  the 
development  of  pyonephrosis  a  stricture  of  the  ureter  was  of  great 
importance.  It  is  well  known  that  in  general  bacterial  infections  the 
organisms  are  eliminated  by  the  kidneys,  and  if  under  such  circum- 
stances there  should  be  a  slight  stricture  of  the  ureter,  infected  urine 
would  be  dammed  back  into  the  kidney  and  produce  pyonephrosis. 
Experimentally,  this  series  of  events  does  actually  take  place.  In 
cystitis  direct  infection  of  the  kidney  through  the  lumen  of  the  ureter 
is  dependent  in  the  vast  majority  of  cases  upon  an  extension  of  the 
inflammatory  process  from  the  bladder  through  the  ureteral  walls  or 
along  the  lumen  of  the  ureter.  If,  through  inflammation  or  any  other 
cause,  the  urine  from  the  kidney  is  intercepted  by  a  stricture  or  some- 
thing occluding  the  lumen  of  the  ureter,  organisms  may  reach  the  urine 
which  is  dammed  back,  and  rapidly  travel  up  the  ureter.  Other  modes 
of  infection  are  possible  by  injury  to  the  intravesical  portion  of  the 
ureter,  or  possibly  by  a  reflux  of  urine  from  the  bladder  into  the  ureter. 

The  reflux  of  urine  from  the  bladder  into  the  ureter  may  be  considered 
an  etiological  factor  in  the  causation  and  maintenance  of  renal  infection 
only  when  the  intravesical  portion  of  the  ureter  is  diseased,  thus  impair- 
ing its  function,  or  when  some  ureteral  abnormality  exists. 

On  the  Appearances  and  Significance  of  Certain  G-ranules  in  the 
Erythrocytes  of  Man. — Since  Kolliker,  in  1846,  first  upheld  the  view 
that  in  the  transition  of  the  nucleated  red  cell  to  the  fully  developed 
normal  erythrocyte  the  nucleus  gradually  disappears  within  the  cell, 
this  subject  has  been  widely  discussed  and  variously  interpreted.  Recent 
observations  made  upon  fresh  unfixed  blood  stained  by  neutral  red  have 
brought  out  certain  facts  concerning  peculiar  granules  which  appear 
in  the  erythrocytes  treated  by  this  method,  and  which  may  have  some 
bearing  upon  nuclear  changes.  Vaughan  {Jour,  of  Med.  Research,  1903, 
vol.  X.  p.  342),  using  polychrome  methylene  blue  as  a  stain,  has  studied 
fresh  blood  from  normal  individuals  and  persons  suffering  from  various 
diseases.  In  normal  blood  most  of  the  red  cells  remain  unstained,  but 
a  few  show  small  granules  which  are  colored  a  decided  purplish  red, 
showing  a  definite  affinity  for  the  chromatin  staining  principle  of  poly- 
chrome methylene  blue  (methylene  azure).  The  number  of  these  granu- 
lated cells  varies  under  normal  conditions  between  very  narrow  limits, 
and  averages  about  1  per  cent,  of  the  total  number  of  red  blood  corpus- 
cles. In  cases  of  anaemia  it  was  discovered  that  when  the  number  of 
nucleated  red  blood  cells  was  high,  the  granular  erythrocytes  were 


PATHOLOGY  AND  BACTERIOLOGY.  1115 

proportionately  increased,  and  in  a  case  of  pernicious  anaemia  during 
a  blood  crisis  the  granulated  cells  reached  18.8  per  cent.  The  blood 
of  newly  bom  infants  contained  sometimes  as  much  as  7  per  cent,  of 
granulated  cells,  but  after  several  days  they  decreased  to  about  3  per 
cent.  In  various  acute  infections  the  granulated  cells  were  seen  in 
about  the  same  proportion  as  in  normal  blood.  Thus,  their  increase 
seemed  always  dependent  upon  the  presence  of  nucleated  red  cells. 
The  blood  of  embryo  pigs  contained  about  17  per  cent,  of  granulated 
erythrocytes.  A  study  of  the  blood  of  geese  and  pigeons  showed  that 
as  the  nucleus  of  the  erythrocytes  degenerated,  granules  staining  in  the 
same  manner  as  the  chromatin  of  the  nucleus  appeared  in  the  proto- 
plasm and  became  scattered  through  the  cell.  The  changes  above 
described  could  not  be  demonstrated  so  readily  in  fixed  specimens 
colored  by  Wright's,  Jenner's,  or  Leishman's  stains,  and  it  is  possible 
that  during  fixation  the  granules  seen  in  the  fresh  preparations  are 
broken  up,  and  produce  in  the  stained  specimen  the  well-known 
appearance  of  pofychromatophiUa.  The  author  after  careful  study 
does  not  believe  that  these  granules  are  artefacts,  but  considers  them 
as  the  remnants  of  the  nuclear  chromatin  which  has  been  set  free  in 
the  red  cells  during  the  dissolution  of  the  nucleus.  Observations  upon 
the  blood  platelets  carried  along  the  same  lines  go  to  show  that  these 
bodies  react  toward  stains  in  precisely  the  same  manner  as  do  the 
granules  in  the  red  cells.  This  suggests  that  they  too  are  derived 
primarily  from  the  nucleus  of  the  nucleated  erythrocytes. 

The  Casuistry  of  Placental  and  Congenital  Tuberculosis. — ^Warthin 
and  CowiE  (Journal  of  Infectious  Diseases,  1904,  vol.  i.  p.  140)  dis- 
cuss this  important  and  interesting  question.  They  report  a  case, 
together  with  abstracts  of  those  cases  from  the  literature  which  bear 
upon  the  subject.  They  show  that  the  question  of  congenital  tubercu- 
losis, although  definitely  proved,  has  but  6  cases,  including  their  own, 
to  support  it,  in  which  the  diagnosis  is  based  upon  anatomical  changes 
and  the  presence  of  tubercle  bacilli;  in  which  the  development  of  the 
lesion  occurred  so  shortly  after  birth  as  to  preclude  the  possibility  of 
extrauterine  infection,  and  in  which  syphilis  was  definitely  excluded. 

They  also  give  abstracts  of  35  probable  or  doubtful  cases  from  the 
literature,  which  do  not  fulfil  all  the  foregoing  requirements,  8  undoubted 
and  1  probable  case  of  placental  tuberculosis,  and  16  undoubted  and  8 
doubtful  cases  in  which  tubercle  bacilli  were  found  in  the  foetus  and 
placenta  without  histological  changes. 

In  their  own  case  the  authors  found  miliary  tuberculosis  of  the  mother 
in  the  fifth  month  of  pregnancy,  tuberculosis  of  the  placenta,  and  agglu- 
tination thrombi,  containing  many  tubercle  bacilli  in  the  placenta  and 
in  the  foetus.  As  a  result  of  their  study,  they  conclude  that  tne  conditions 
of  the  circulation  in  the  placental  and  uterine  sinuses  favor  the  collec- 
tion of  tubercle  bacilli  when  present  in  the  maternal  blood,  and  that 
when  the  organisms  are  capable  of  multiplication,  the  first  step  in  the 
development  of  tuberculosis  of  the  placenta  appears  to  be  an  agglutina- 
tion and  coagulation  thrombosis  of  the  maternal  blood  in  the  inter^•ellous 
spaces.  They  believe  that  the  syncytium  possesses  a  certain  degree  of 
resistance  against  tubercle  bacilli,  and,  although  the  passage  of  the 
tubercle  bacilli  through  an  apparently  normal  syncytium  is  still  an  open 
question,  the  senile  degenerative  changes  in  it  during  the  later  half  of 
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pregnancy  favor  the  passage  of  the  organism  through  the  syncytium. 
Their  findings  show  that  tubercle  bacilli,  virulent  to  guinea-pigs,  may 
be  found  in  the  chorionic  villi  and  fetal  blood  without  marked  patholog- 
ical changes  in  these  structures.  They  assume  that  the  fetal  tissues  are 
relatively  immune  to  the  action  of  tubercle  bacilli,  and  that  a  true  latent 
congenital  tuberculosis  is,  therefore,  both  possible  and  probable. 

The  authors  believe  that  the  commonly  accepted  dicta  regarding 
congenital  tuberculosis  are  probably  extreme,  and  that  it  is  not  at  all 
unlikely  that  it  is  of  much  more  common  occurrence  than  is  generally 
supposed. 

Islands  of  Gastric  Mucous  Membrane  Having  the  Structure  of  the 
Glands  of  the  Cardiac  Zone  and  Region  of  the  Fundus  and  Glands 
Simulating  the  Lower  (Esophageal  Cardiac  Glands  in  the  Upper  Por- 
tion of  the  (Esophagus. — Schridde  (Virchow's  Archiv,  1904,  Bd.  clxxv. 
p.  1)  has  found  certain  gland  structures  in  the  mucous  membrane 
of  the  oesophagus  in  21  out  of  30  cases  examined.  They  are  usually 
bilateral  and  occur  in  the  upper  portions  of  the  oesophagus.  They  are 
difficult  to  find  macroscopically  in  the  fresh  state,  but  after  the  oesoph- 
agus has  been  fixed  in  Miiller  formal  solution  the  glands  assume  a  deep- 
brown  color,  while  the  mucous  membrane  of  the  oesophagus  is  bright 
yellow.  Three  varieties  of  glands  can  be  distinguished:  one  type  is  like 
the  lower  oesophageal  cardiac  glands;  it  appears  as  branched  tubules 
situated  in  the  mucosa  and  opening  out  by  ducts  upon  the  surface 
between  the  pavement  epithelium  covering  the  papillre.  The  tubules 
are  lined  by  columnar  epithelium  possessing  nuclei  placed  near  the 
basement  membrane.  In  the  ampullae  there  are  cells  which  give  a 
definite  reaction  for  mucus.  Finally,  the  presence  of  isolated  covering 
cells  can  be  made  out.  The  second  type  of  gland  resembles  very  closely 
the  glands  in  the  cardiac  region  of  the  stomach.  The  third  type,  which 
appears  important  and  rather  rare,  practically  reproduces  the  gastric 
mucous  membrane,  and  contains  glands  similar  to  those  found  both  in 
the  cardiac  region  and  in  the  fundus.  Small  lymph  follicles  may  be 
found,  and  the  entire  structure  seems  to  be  identical  in  its  histological 
appearance  and  secretory  functions  with  the  normal  mucous  membrane 
of  the  stomach. 

The  author  believes  that  the  epithelial  covering  of  the  oesophagus 
and  of  these  gland  structures  takes  its  origin  from  two  absolutely  different 
sources.  The  glands  are  thought  to  develop  from  the  entoderm,  while 
the  oesophagus  is  covered  by  ectoderm  extending  down  from  the 
pharynx. 
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some  modem  views  on  primary, 
182 
Glycerin,  physiological  study  6f,  184 
Glycolysis  in  blood  and  other  animal 

fluids,  products  of,  832 
Goitre,  iodized  oil  in,  730 
Gonorrhoea,  abortive  treatment  of,  353 
during  pregnancy  and  the  puer- 
peral state,  174 
internal  treatment  of,  550 
prophylaxis  of,  550 
Granulating  wounds,  treatment  of,  547 
Gwyn^  N.  B.,  carcinoma  of  abdominal 

cavity,  592 
Gymnastics  or  massage  in  therap)eutics, 

1095 
Gjmecological  operations,  modem,  554 
Gynecology,  direct  illumination  in,  919 


Hjematocelb,  treatment  of,  179 
Hsemolymph  nodes,  448 
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Htemolysins  in  human  urine,  1026 

Haiinolytic  sera,  action  of,  164 

Hair,  periodical  shedding  of,  930 

Harlow,  W.  P.,  differential  staining  of 
the    blood   with    simple   solutions, 
662 

Hay  fever,  antitoxin  in,  166 

Hedonal,  354 

Hemianopic  hallucinations,  82 

Hemorrhage,  adrenal,  134 

Hemorrhoids,  new  operation  for,  547 

Hepatic  colic,  treatment  of,  729 

Hereditary  oedema,  877 

Heyer,  H.  H.,  report  of  two  cases  of 
ectopic  gestation  and  a  case  of  intes- 
tinal obstruction  due  to  Meckel's 
diverticulum,  248 

Hirsh,  J.  L.,  chronic  interstitial  neph- 
ritis in  the  young,  1056 

Hip,    backward    dislocation    of,    new 
method  of  treatment  of,  163 
congenital  dislocation  of,  910 

Human  and  bovine  tuberculosis,  rela- 
tionship of,  373 
embryonic  vesicle  showing  early 

placenta  formation,  528 
liver,  pale  cells  in,  938 

Hunt,  J.  R.,  congenital  cysts  of  the 
fourth  ventricle,  504 

Hydronephrosis,  plastic  operation  for, 
360 

Hymenolipsis  nana,  367 


ICHTHARGAN,    1095 

Icterus  in  secondary  syphilis,  816 

Impetigo  and  ecthyma  showing  the 
diphtheria  bacillus,  916 

Incontinence  of  urine,  paraffin  injec- 
tions in,  360 

Induction  of  labor  for  contracted 
pelves,  731 

Infantile  diarrhoea,  etiology  of,  371 
gelatin  in  treatment  of,  1094 

Infants,'  overlying  of,  358 

Infections  of  newborn,  357 

Influence  of  resection  of  the  cervical 
sympathetic  in  optic  nerve  atrophy, 
hydrophthalmos,  and  exophthalmic 
goitre,  1105 

Inguinal  hernia,  radical  cure  of,  547 

Injury  to  the  lower  spinal  cord  and 
Cauda  equina,  768 

Inoculation  of  syphilis  in  the  monkey, 
experimental  researches  in,  937 

Inoperable  cancer  of  uterus,  treatment 
of,  361,  362 

Insanity,  delusional,  chronic,  112 

Intercostal  muscles  and  diaphragm, 
changes  in,  in  infective  process  in- 
volving lung  and  pleura,  754 

Interstitial  nephritis,   chronic,   1056 

Intestinal  atony,  physostigmine  in 
treatment  of,  163 


Intestinal  obstruction  due  to  Meckel's 
diverticulum,  case  of,  248 

Intestines,  rupture  of,  without  external 
lesion,  726 

Intracapsular  resection  of  the  prostate 
for  hypertrophy,  911 

Intralaryngeal  extirpation  of  epithe- 
lioma, 1109 

Intraocular  lipaemia,  363 

Intravenous  collargolum  injections  in 
septic  affections,  914 
injections  of  iodoform  in  advanced 
phthisis,  167 

Inversion,  treatment  of,   178 

Iodized  oil  in  simple  goitre,  730 

Islands  of  gastric  mucous  membrane 
having  the  structure  of  the  glands 
of  the  cardiac  zone  and  region  of 
the  fundus  and  glands  simulating 
the  lower  oesophageal  cardiac  glands 
in  the  upper  portion  of  the  oesopha- 
gus, 1116 


Jackson,  W.    F.,    case    of    prenatal 
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Jacobi,  L.,  renal  disease  of  pregnancj^ 

and  retinitis  albuminurica,  606 


Kahler's  disease,  724 

Kaufmann,  J.,  remarks  on  gastro- 
succorrhoea  and  tetanic  attacks 
occurring  with  chronic  ulcer  of  the 
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Kemig's  sign,  1064 

Krotoszyner,  M.,  investigations  of  the 
newer  methods  for  diagnosing  uni- 
lateral kidney  lesions,  821 


L'Engle,  E.  M.,  fatal  case  of  poisoning 

with  oil  of  gaultheria,  265 
Lacrymal  glands,  prolapse  of,  92 
Laparotomy,  drainage  in,  555 
Lecithin,  355 

Lee,   H.   M.,   report  of  two   cases  of 
ectopic  gestation  and  a  case  of  intes- 
tinal  obstruction    due    to    Meckel's 
diverticulum,  248 
Lenses,  periscopic,  363 
Leuconychia  striata  arsenicalis  trans- 

versus,  702 
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and  tuberculosis,  346 
the  influence  of  complicating  dis- 
eases upon,  563 
Leukocytosis  in  compUcations  of  preg- 
nancy and  the  puerperal  state, 
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Lichen  scrofulosorum,  558 

Light  therapy,  728 

Line^e  albicantes,  varieties  of,  930 

Liver,  actinomycosis  of,  727 

Lotheissen  method  of  radical  cure  for 

femoral  heniia,  163 
Lower  spinal  cord  and  cauda  equina, 

injury  to,   768 
Ludwig's  angina,  263 
Lumbar  puncture  in  endocranial  com- 
plications of  otitis,  922 
in  tuberculous  meningitis,  915 
Lupus,  light  treatment  of,  558 

sodium  salicylate  in,  550 
Luxatio  erecta,  711 
Luxations  of  humerus,   reduction  of, 

1074 
Lymphotoxins  and  myelotoxins,  effects 

of,  on  the  leukocytes  of  the  blood  and 

on  the  blood-fonning  organs,  561 
Lysol  poisoning,  735 


Malaria  in  places  usually  free  from 
anopheles,  559 
prophylaxis  of,  374 

Mammary  cancer,  recurrence  of,  919 

Mannorek's  serum  in  tuberculosis,  1096 

Marsh,  J.  P.,  case  of  supposed  sarcoma 
of  the  chest  wall  s>-mptomatically 
cured  by  means  of  the  x-ray,  1054 

Mastoid  antrum,  limits  of  variation  in 
depth  of,  740 

MaxHlarv  sinus,  chronic    suppuration 
of,  1108 
sinusitis  due  to  a  dental  ectopia, 
1108 

Maydl's  operation  for  congenital  ectopy 
of  bladder,  new  modification  of, 
352 

Measurement  of  the  pressure  in  the 
right  auricle,  907 

Measurements  of  relative  humidity  in 
offices  and  dwelling-houses  in  winter, 
743 

Mechanical  dilatation  of  cervix  during 
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Mechanism  of  the  contraction  of  volun- 
tary muscle  of  the  frog,  667 

Medicolegal  cases  involving  the  diag- 
nasis  of  chronic  delusional  insanity, 
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Meigs,  E.  B.,  mechanism  of  the  con- 
traction of  voluntary  muscle  of  the 
frog,  667 

Membrane  of  eye,  hitherto  undescribed, 
1106 

Mental  symptoms  associated  with  per- 
nicious ana;mia,  1032 

Mercurial  nephritis,  116 

Mertins,  P.  S.,  empyema  of  frontal 
sinus,  684 


Miliary  perifollicular  sj'philoderm  re- 
sembling lichen  scrofulosorum  and 
lichen  pilaris,  932 

Miller,  J.  L.,  Kemig's  sign,  1064 

MineraUzation  and  hypochloruration  in 
the  bromide  treatment  of  epilepsv, 
913 

Morris,  R.  S.,  hsemolysin  in  human 
urine,  1026 

Morse,  j.  L.,  study  of  the  caloric  needs 
of  premature  infants,  463 

Mucocele  of  ethmoid,  1108 

Mucomembranous  enterocolitis,  treat- 
ment of,  548 

Multiple  sarcoma,  422 

Mvdriatic,  use  of,  after  the  age  of  forty- 
five,  362 

Myeloma,  multiple,  724 

Myelomatosis,  724 

Mvelopathic  albumosuria  of  Bradshaw, 
724 

Myoperithelioma,  360 


Nasal  polypi,  removal  of,  1107 

syphilitic  tumors,  813 
Nathan,     P.     W.,    chondrodystropliia 

fcetalis,  690 
Nature  of  the  mitoses  of  cancer,  1090 
Nauheim  treatment  in  chronic  affec- 
tions of  the  heart,  164 
Necrosis  of  sphenoidal  sinus  and  eth- 
moidal cells,  1109 
Negro,  circumcomeal  hvpertrophy  in, 
239 
sleeping  sickness  of,  561 
Nephritis,  chronic,  345 

experimental,  followed  by  decap- 
sulation of  kidney,  1092 
mercurial,  116 
Nephrotoxins,  experimental  studj'  of, 

369 
Nervous  affections,  radium  in,  914 
complications     and     sequelae     of 
smallpox,  198 
Newborn,  infections  of,  357 
Normal  and  diseased  peritoneum,  179 


Observations  upon  the  chromatic 
variations  in  the  precipitated  and 
sedimented  chlorides,  sulphates, 
and  phosphates  of  the  urine,  847 

Obstruction  of  the  central  retinal 
artery,  677 

Occurrence  of  cells  with  eosinophile 
granulation  and  their  relation  to 
nutrition,  217 

Ochronosis,  723 

ffidema,  hereditary,  877 

CEsophagus,    extensive   carcinoma   of, 
1091 
foreign  body  in,  1107 

Ogsto'n's  operation  for  clubfoot,  351 
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Oliver,   C.  A.,   clinical  and  histologic 
study  of  the  ophthalmic  conditions 
in    a    case    of    cerebellar  neoplasm 
occurring  in  a  subject    with   renal 
disease,  1037 
Omentum,   role  of,   in   the   course   of 
general  infections,  369 
torsion  of,  920 
Oophorin,  action  of,  1102 
Open-air  treatment   of   bronchopneu- 
monia and  whooping-cough,  917 
Ophthalmia,  sympathetic,  556 
Ophthalmic   conditions   in   a   case   of 
cerebellar  neoplasm  occurring  in  a 
subject  with  renal  disease,  1037 
Ophthalmology,   potassium  iodide  in, 

550 
Opie,  E.  L.,  experimental  study  of  the 
relation  of  cells  with  eosinophile 
granulation  to  infection  with  an 
animal  parasite,  477 
occurrence  of  cells  with  eosinopliile 
granulation  and  their  relation  to 
nutrition,  217 
the  relation  of   cells  with  eosino- 
phile granulation    to    bacterial 
infection,  988 
Opotherapy,  renal,  549 

suprarenal,  729 
Organotherapy,  results  of,  in  Addison's 

disease,  545 
Osier,  W.,  on  the  visceral  manifesta- 
tions of  the  erythema  group  of 
skin  diseases,  1 
surgical  importance  of  the  visceral 
crises  in  the  erythema  group  of 
skin  diseases,  751 
Ovarian  cyst,  examination  of  blood  in 
cases  of,  359 
hemorrhage,  1103 
Ovaries,    preservation   of,    after   total 

extirpation  of  uterus,  554 
Ovary,  cancer  of,  1103 

prolapse  of,  operation  for,  1103 
Overlying  of  infants,  358 
Ozajna,  injections  of  paraffin  in  treat- 
ment of,   1095 


Pale  cells  in  the  human  liver,  938 

Pancreas,  extirpation  of,  sugar  destruc- 
tion after,  345 

Paralysis  agitans,  1088 
facial,  741 

of    accommodation    and    of    the 
uvula  following  mumps,  171 

Parametritis,  histology  of,  1102 

Paratyphoid  fever,  pathological  anat- 
omy of,  749 

Parotitis     complicating     appendicitis, 
803 

Patella,  suture  of,  727 

Pelvis  and  foetus,  clinical  comparison 
of,  922 


Pemphigus,   acute  contagious,  in  the 
newly  born,  931 
in  newborn,  acute  contagious,  173 
neonatorum  in  the  light  of  recent 
research,  931 

Pentosuria,  case  of,  343 

Periarthritis  nodosa,  935 

Perineal  zoster,  375 

Periodical  shedding  of  the  hair,  930 

Periscopic  lenses,  363 

Pernicious  anaemia,  520 

mental   symptoms  associated 
with,  1032 

Peskind,  S.,  the  envelope  of  the  red 
corpuscle  and  its  role  in  haemolysis 
and  agglutination,  1011 

Pfahler,  G.  E.,  thrombosis  of  the  mid- 
cerebral  artery  causing  aphasia  and 
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Physostigmine  in  treatment  of  intes- 
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and  skin  in  alkaptonuria,  723 

Pigmentations  of  genital  origin,  179 

Pityriasis  rosea,  931 

Placenta,  prolapse  of,  732 

Plague,  serum  therapy  in,  728 

Pneumococcus,  localization  of,  368 

Pneumonia  and  pneumococcus  infec- 
tions, studies  in,  1087 

Pneumonitis,  acute,  851 

Pneumothorax,  544 

Poisoning  by  atropine  sulphate,  517 
with  oil  of  gaultheria,  fatal  case 
of,  265 

Polymyositis  in  children,  171 

Power  of  absorption  of  the  animal  peri- 
toneum, changes  in,  brought  about  by 
intraperitoneal  injections  of  adrena- 
lin, 750 

Pregnancy,  significance  of  urinalysis 
in,  267 

Premature  infants,  study  of  the  caloric 
needs  of,  463 
menopause,  736 

Prenatal  appendicitis,  case  of,  710 

Prepuce,  reflex  disturbances  asso- 
ciated with,  1092 

Price,  J.  W.,  fatal  case  of  poisoning 
with  oil  of  gaultheria,  265 

Prophylaxis  of  malaria,  374 

of  postoperative  cystitis,  1101 

Prostatic  hypertrophy,  treatment  of, 
911 

Proteolytic  enzymes,  study  of,  and  of 
the  so-called  ha;molysins  of  some  of 
the  common  saprophytic  bacteria, 
937 
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Pruritus  vulvae,  920 
Pseudodiphtheria  bacilli,  present  status 

of,  107 
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Puerperal  state,  morbidity  of,  in  cases 
complicated  by  the  birth  of  a 
macerated  fcetus,  734 
sepsis,  treatment  of,  166 
tetanus,  case  of,  173 
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Purpuric  erythema,  chronic,  932 
Pysemic  dermatitis,  558 
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Manual  of  Practical  Hygiene  for  Students,  Physicians  and  Medical 
Officers.  By  Charles  Harrington,  M.D.,  Assistant  Professor  ol 
Hygiene  in  the  Medical  School  of  Harvard  University,  Boston.  Octavo. 
755  pages,  113  engravings  and  12  full-page  plates  in  colors  and  mono- 
chrome.    Cloth,  $4.25,  net 

This  book  is  by  far  the  best  working  manual       ■  This  volume  is  a  complete,  practical,  authori' 

of  practical    hygiene   that    has   yet   appeared   in  tative  exposition  of  the  subject. — Buffalo  Medi 


the      English      language. — Interstate      Medical 
Journal. 

Encyclopaedic  in  its  accuracy  and  complete- 
ness. The  whole  book  is  characterized  by  ac- 
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of    practical    ophthalmology,  this    new  work  of  |        Medtcal  Journal. 
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within  a  single  pair  of  covers.  Theory  and 
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and  comprehensive  nature  of  the  book  adapts 
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is  devoid  of  bias,  is  direct  and  accurate,  and 
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ctage  care,  if  desired.      Committed  or  voluntary 

ftients  received.  NO  accommodations  for  alco- 
lics.  Address  Dk.  F.  D.  RULAXD,  Supt.  Wed- 
Bdays  in  New  York,  10  to  12.30.,  47  E.  78th  Street, 
jng-distance  telephone  at  both  addresses. 


E  M  PLOYM  ENT 

A  few  vacancies  in  our  corps  of 
canvassers  must  be  filled  at 
once.  Good  territory,  steady, 
remunerative  employment. 

Lea  Brothers  &  Co. 


Ill  FIFTH  AVE. 


NEW  YORK 


The  Medical  News  Visiting  List 

...FOR    1904... 


An  invaluable,  pocket-sized,  wallet-shaped  book,  containing  memoranda  and  data 
nportant  for  every  physician,  and  ruled  blanks  for  recording  every  detail  of  practice. 

It  is  issued  in  four  styles  to  meet  the  requirements  of  every  practitioner.  Weekly 
dated,  for  30  patients)  ;  Monthly  (undated,  for  120  patients  per  month)  ;  Perpetual 
undated,  for  30  patients,  weekly  per  year  ;  60-Patienta  (undated,  for  60  patients,  weekly 
er  year). 

The  Weekly,  Monthly  and  30-Patient  Perpetual  contain  32  jjages  of  data  and  160  pages 
I  classified  blanks.  The  60-Patient  Perpetual  consists  of  256  pages  of  blanks  alone. 
!ach  in  one  wallet-shaped  book,  bound  in  flexible  leather,  with  flap  and  pocket,  i)encil 
nd  rubber,  and  calendar  for  two  years,  $1.25.  Thumb-letter  index,  25  cents  extra.  By 
nail,  postpaid,  to  anj'  address. 


WALNUT  LODGE  HOSPITAL,  HARTFORD,  CONN. 

Organized  in  1880  for  the  special  medical  treatment  of  ALCOHOL  AND  OPIUM  INEBRIATES. 

i-intly  situated  in  the  suburbs  of  the  city,  with  every  appointment  and  appliance  for  the  treitment  of  this  class  .if  cases, 

■  ■"^  Turkish,  Russinn.  Roman,  Saline  and  Midicated Baths.     Each  case  comes  under  the  direct  personal  care  of  the  phjrsi- 

ilM.     Experience  sho«rs  that  a  large  proportion  of  these  cases  are  curable,  and  all  are  benefited  from  the  application  of  exa.;t  hygienic 

•cientific  measures.     This  institution  is  founded  on  the  well-recojfnized  fact  that  Inebriety  is  a  disease,  and  curahle,  and  all  these 

riequire  rest,  change  of  thought  and  living,  in  the  best  surroundings,  together  with  every  means  known  to  science  and  experi- 

to  bring  about  this  result.    Only  a  limited  number  of  cases  are  rereived.    Applications  and  all  inquiries  should  be  addressed. 

r.  D.  CROTHMRS,  M.D.,  Snp't  Walnut  Lodge,  Hartford,  Conn. 


YAUE  UINIVERSITV 

OffprM  eandidnten  for  the  degree  of  DOCTOR  of  BIEDICIBTE  »  graded  coarse  of 

«tndy,  eonslsting  of   PERSOBTAl.   INSTRVOTIOBr  In  Class-room, 

I^aboratory  and  Clinic. 

per  announcements  of  the  course,  address 

!  PROF.  HERBERT  E.  SMITH 

Dean  of  the  Faculty  of  Medicine.  Yale  University.  NEW  HAVEN.  eONN. 
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Hypodermatic     ^^ 
Tablets  \ 

are    essentially    emergency  ** 

agents.    Their  use  usually  signi- 
fies a  condition  that  is  critical — it 
may  be  for  the  alleviation  of  intense 
pain;  it  may  be  that  a  human  life  hangs 
in  the  balance.    In  either  event  promptness 
and  efficiency  are  all-important.    In  a  word, 
immediate  action  is  what  the  physician  demands 
at  such  a  moment. 

Quick  and  complete  solubility  must  characterize 
the  tablet  which  meets  this  requirement.    Flying  to  pieces  when 
thrown  into  water  is  not  sufficient.  Many  hypodermatic  tablets  do  that, 
their  undissolved  particles  settling  to  the  bottom.    Mere  disintegration! 

Ours  dissolve — dissolve  completely — in  five  seconds.    Drop  one  of  them 
into  a  syringe  half  filled  with  lukewarm  water,  shake  vigorously,  and  note 
results.    Try  it! 

Parke,  Davis  &  Co.'s  Hypodermatic  Tablets  can  always  be  relied  upon 
in  an  emergency.  Prompt,  efficient  action  follows  their  administration. 
There  is  never  delay,  never  uncertainty.    Always  specify  them  when  ordering. 

PARKE,  DAVIS  &  COMPANY 

LABORATORIES:  Detroit,  Mich.,  U.  S.  A. ;  Walkerville,  Ont. ;  Hounslow,  Eng. 
BRANCHES:  New  York,  Chicago,  St.  Lotiis,  Boston,  Baltimore,  New  Orleans,  Kansas  City,  lodlanapoUi^ 
Minneapolis.  Meinphis;  London,  En^. ;  Montreal,  Que. ;  Sydney,  N.  S«  W.  \ 
St.  Petersbarg,  RiusUi  SimU,  Indian  Tokio,  Japan. 


^,1 
THE  THIf^T 

AND  NAUSEA 

OF  AN/ESTHESIA 

are  entirely  prevented,  and  the  shock  of  surgical  op- 
eration greatly  relieved  by  high  rectal  injections  of 

Bovlnlne 

It  should  be  administered  with  salt  solution,  heated 
to  70^F,  an  hour  prior  to  operation,  during  same  if  shock 
is  evident,  and  after  returning  patient  to  bed.  The 
quantity  of  the  injection  must  be  suited  to  the  indi- 
vidual case,  varying  from  2  ounces  to  6  ounces  of 
each.  The  salt  solution  renders  the  absorption  of  the 
Bovlnine  more  rapid,  and  the  heart  action  is  imme- 
diately improved ;  the  sustaining  effect  is  continuou<^ 
for  two  to  three  hours.     The  circulation  which  has  be- 

I 

come  non-aerated  through  ether  administration  is  oxy- 
genated by  the  Bovinlne,  and  rapidly  restored  to 
normal  condition.  Hence  the  absence  of  nausea  and 
emesis.  A  postal  will  bring  you  our  scientific  treatise 
on   Hasmatherapy,  with   reports  of  numerous  cases. 


The  Bovinine  Company, 

75   West   Houston  Street,    NEW   YORKm 


J, 


Whitman's  Orthopedic  Surgery.  Tonllu 

A  Treatise  on  Orthopedic  Surgery.  By  Royal  Whitman,  MI) 
Adjunct  Professor  of  Orthopedic  Surgery  in  the  New  York  Polyclinic 
Instructor  in  Orthopedic  Surgery  in  the  College  of  Physicians  and  Sur 
geons,  New  York.  Second  edition,  revised  and  much  enlarged.  In  cm 
very  handsome  octavo  volume  of  843  pages,  with  507  illustrations 
mostly  original.    Just  ready.     Cloth,  $5.50,  ?;^/. 


The  soundness  of  the  author's  views  as  to 
pathology  and  treatment  is  equalled  only  by 
the  wealth  and  appropriateness  of  the  illustra- 
tions. All  the  newer  procedures,  such  as  the 
Lorenz  method  of  reduction  for  congenital  dis- 
location of  the  femur  are  clearly  described  and 
figured,  while  the  author's  eminence  in  his 
specialty   renders   the   book   not   only   complete 


and  up  to  date,  but  also  authoritative. — MeA 
cal  Nezvs. 

The  standard  authority  on  orthopedic  su: 
gery. — Virginia  Medical  Monthly. 

The  best  work  that  has  yet  been  offered  ii 
this  important  branch. — The  Boston  Medico 
and  Surgical  Journal. 


NEW    EDITION— ENLARGED   AND  THOROUGHLY    REVISED. 

Reynolds  and  Newel Vs  Obstetrics. 

A  manual  of  Practical  Obstetrics.  For  Students  and  Physicians.  Bj 
Edward  Reynolds,  M.D.,  formerly  Instructor  in  Obstetrics  in  Harvarc 
University,  and  Franklin  S.  Newell,  M.D.,  Assistant  in  Obstetric! 
and  Gynecology  in  Harvard  University,  Boston.  New  (2d)  edition 
Octavo,  547  pages,  with  252  engravings  and  3  plates.    Cloth,  $3.75,  ?iet 


It  is  up-to-date,  clear,  concise  and  especially 
valuable  to  the  student  and  young  practitioner. 
The  illustrations  are  particularly  good,  and  we 


believe  this  book  will  become  very  popular 
because  it  tells  you  what  to  do  and  how  to  do  it 
—  The  Chicago  Medical  Recorder. 


PHILADELPHIA: 

706-8-iO  Sansom  Street. 


Lea  Brothers  &  Co. 


NEW  YORK: 

1 1 1  Fifth  Avenue 


LACTO-^OMATO^E 


The  Food  and  Restorative 


PBOTARGOLk 


The  Non-Irritating 
Substitute  for  Nitrate  of  Silver. 


Internally  > 


in  Diarrheal  Diseases. 


R  HELKITO 


The  Urinary  Antiseptic  and 
Analgesic. 

To  Init^te  Diuresis. 


ASPIBINt^Z^/THEOCIl 

THE  BEST  ANTIRHEUMATICSA  "^  /THE  POWERFUL  DIURETl 

MESOTAN  \ -- -/  AGURIA 


Pv«Arnall«"'-^-^'»  r^  i'"\  f^ 


ExternallyT-'-v^  f  i'"\  O; 


N  LW  YORK; 


To  Maintain  Diuresis. 
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